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The West Virginia Department of Economic
Development, Office of Broadband, and the West
Virginia Broadband Enhancement Council jointly submit
this 2021 Annual Report to the West Virginia
Legislature, in compliance with W. Va, Code §31-G-1A-
2(8). The agencies work collaboratively with a shared
mission: to expand and improve broadband connectivity
in West Virginia.

2021 sets the stage for significant broadband expansion
in West Virginia. In 2021, Governor Justice launched
West Virginia’s Billion Dollar Broadband Strategy. The
Governor announced the State's bold broadband
initiative on Friday, October 15, 2021. Learn more about
the Governor's announcement here:
https://governor.wv.gov/News/press-
releases/2021/Pages/Gov.-Justice-announces-Billion-
Dollar-Broadband-Strategy.aspx.

Following the Governor’s announcement, the West
Virginia Legislature passed House Bill 339 on October
20, 2021. Through this legislation, the Legislature
created the West Virginia Broadband Development
Fund and allocated $90 million of State and Local Fiscal
Recovery Funds (SLFRF) funds, under the American
Rescue Plan Act (ARPA), and $10 miillion in General
Revenue funds to broadband development.

The allocation of SLFRF and General Revenue funding
provides a historic $100 million investment that will
supplement West Virginia’s allocation of funds through
the Capital Projects Funds (CPF), also part of the ARPA.

The ARPA CPF includes $136 million for broadband
development in West Virginia. The agencies continue to
work closely with U.S. Department of the Treasury (U.S.
Treasury) to expedite the State’s utilization of CPF
funding. The U.S. Treasury released guidance for

the Coronavirus Capital Projects Fund (CPF) program on
September 21, 2021.

The CPF program provides $10 billion nationwide for
eligible governments to carry out critical capital projects
that directly enable work, education, and health
monitoring, including remote options, in response to
the COVID-19 public health emergency. The CPF
Guidance, available at treasury.gov/CPF, describes how
governments may access and use these funds.

The combination of SLFRF and CPF funding provides a
total ARPA broadband investment of $236 million in
West Virginia. This funding represents a major
transition to State-led broadband development through
which states will oversee the investment of broadband
funding.

In anticipation of the ARPA funding, the West Virginia
Department of Economic Development, Office of
Broadband, in coordination with the West Virginia
Broadband Enhancement Council, developed and
launched the West Virginia Broadband Investment Plan
(WVBIP) in June 2021. The WVBIP includes four
separate programs, each designed to meet West
Virginia’s broadband development needs. Briefly, the
proposed programs include:

a. Line Extension, Advancement and Development
(LEAD): Expansions of existing fiber and cable
networks

b. GigReady: A state incentive for local governments
and organizations to pool local ARPA allocations or
other local funding

¢. Major Broadband Project Strategies (MPBS):
Significant new networks or major expansions of
existing networks, and

d. Wireless internet Networks (WIN): Expansions or
upgrades of existing fixed wireless networks.

Applications for LEAD will be accepted with three
monthly submission deadlines on November 30, 2021,
December 30, 2021, and January 31, 2022. Applications
for GigReady and MBPS will be accepted through
January 31, 2022. While wireless projects do not appear
eligible for funding under current ARPA guidelines, the
WIN program is being developed and will launch in early
2022.
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ADDRESS LEVEL BROADBAND
MAPPING

Accurate data is the cornerstone of solid infrastructure
planning and development. In late 2021, the West
Virginia Office of Broadband created new address level
broadband mpas. The maps will support grant
applications in the LEAD, GigReady and MBPS programs.
Most importantly, however, the maps provide a more
accurate foundation for investment decisions.

Under LEAD and GigReady, the need for broadband
expansion is analyzed at the individual address level.
Conversely, the MBPS data focuses on the need for
broadband expansion within eligible service areas as
determined by the Office of Broadband. West Virginia’s
broadband maps can be found here: https://wv-capitol-
wvbroadband.hub.arcgis.com/.

The focus on broadband availability at the address level
and service area levels represents a critical transition
from relying on the generalized census block mapping
system of the Federal Communications Commission
(FCC). West Virginia’s mapping initiative is continuously
evolving and improving to more precisely identify
served and unserved areas in West Virginia.

TO REPORT BROADBAND

INFORMATION

The Office of Broadband utilized West Virginia’s
Statewide Addressing and Mapping System (SAMS) to
develop the State’s broadband mapping system. While
the map represents significant advancement, it is not
perfect. This mapping system may not include all
address locations. Constituents may report any
discrepancy to the Office of Broadband.

For addresses not shown in the maps, or for addresses
classified as "Other" that lack access to broadband
services (speeds of at least 25/3 Mbps), West Virginia
residents may call (304) 352-4163 to provide the
following information to the Office of Broadband:

<+ Full Name

< Full Address

< Address type (residential, commercial, etc.)
< Current Service Provider (if applicable)
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WVBIP Broadband
Webinars and Resources

All WVBIP webinar recordings are
available at:

broadband.wv.gov, along with
other program resources.

To Report Broadband
Information

Call the West Virginia Office of
Broadband at 304-352-4163
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CHARLESTON, WV — Gov. Jim Justice today
unveiled a billion-dollar strategy to bring
broadband availability to 200,000 more West
Virginia homes and businesses. The plan will
combine funding from federal, state, and local
governments, along with matching investments
from private-sector partners, to accelerate the
expansion of high-speed internet to underserved
areas of the state. The plan represents by far the
largest investment in broadband in the state’s
history.

The Governor’s strategy will add a $236 million
state broadband program to $362 million in
Federal Communications Commission funding and
$120 million from other state and federal sources,
for a total of $718 million in government funding
expected to be allocated by fall 2022. The funds
will be allocated through competitive programs
that draw matching funds from private-sector and
local government partners, generating more than
$1 billion in total broadband investment.

“This is surely a landmark day for West Virginia,”
Gov. Justice said. “We’ve been talking for years
about how to fix the rural broadband problem.
Now we’re finally going to do it.

“West Virginia students deserve to be able to do
their homework,” Gov. Justice continued. “Our
seniors deserve access to telehealth. Our
businesses deserve to be able to reach their
customers and suppliers. And all our residents
deserve to be able to interact with their
government, stay informed as citizens, and do all
the hundreds of things that take high-speed
internet. Starting today, we’re going to make that
possible.
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“This couldn’t have been done without the hard
work and commitment of our Legislature,” Gov.
Justice added. “The state’s legislative leaders,
including President Blair and Speaker Hanshaw,
along with all their members, deserve
tremendous credit for their dedication to
extending broadband to all West Virginians. It's
an honor to work with them on this issue.”

Governor Justice’s broadband strategy focuses on
coordinating a diverse set of federal, state, local,
and private funding sources to maximize
broadband expansion. The state has spent more
than two years comprehensively mapping
broadband access around the state, resultingin a
detailed inventory of underserved locations that
will allow pinpoint funding allocation.

The primary programs involved in the billion-
dollar initiative are as follows:

(1) Rural Digital Opportunity Fund: The Federal
Communications Commission’s (FCC) Rural Digital
Opportunity Fund (RDOF) offers internet service
providers (ISPs) funding to extend service to
underserved areas. The program centers on a
reverse auction in which ISPs compete for grants
to connect underserved census tracts, with each
tract awarded to the ISP that can connect it with
the least amount of federal subsidization.

Each participating ISP must provide the FCC a
letter of credit for a portion of its grant award to
ensure that its work is completed. This financial
requirement creates a major hurdle for smaller
ISPs. In September 2020, however, Gov. Justice
issued an executive order, EO 66-20, under which
the state provides a financial backstop for ISPs
that win RDOF awards, opening the door to vastly
expanded RDOF participation in West Virginia.

Thanks to Gov. Justice’s financial commitment,
West Virginia now has the highest per-capita rate
of RDOF funding in the country at $202 per
person, for a total of $362 million. This RDOF
funding will be complemented by private
investment from participating ISPs to create a
minimum expected RDOF impact of $500 million.
The program is expected to provide broadband
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availability to approximately 119,000 homes and
businesses over five years.

(2) West Virginia State Broadband Initiative: The
strategy’s second major component will be
operated by the state Office of Broadband and
Broadband Council, using American Rescue Plan
Act (ARPA) and state-budget funding. ARPA’s
Capital Projects Fund includes $136 million for
broadband in West Virginia. And — earlier today —
Governor Justice placed on the Legislature’s
special session call an additional $90 million
appropriation of ARPA State Fiscal Recovery funds
for broadband projects, along with a $10 million
appropriation of state general revenue funds for
wireless broadband projects. These sources will
provide $236 million in combined funding for the
state’s own competitive broadband projects
initiative.

Developed by the state Office of Broadband and
Broadband Council in concert with leading
national broadband experts, the state initiative
comprises four award programs, each of which
will allocate funds through a competitive
application process:

Line Extension Advancement and Development
(LEAD): The LEAD program will award competitive
grants to ISPs to expand existing fiber and cable
networks.

GigReady: Local governments in West Virginia
have been allocated more than $500 million from
the ARPA Local Fiscal Recovery Fund, and many of
them intend to invest that money in local
broadband expansion. The GigReady Initiative will
provide matching state funds for local
governments that develop projects to pool their
broadband investments.

Major Broadband Project Strategies (MBPS): The
MBPS program will focus on large-scale
multicounty projects that require additional
resources to achieve rapid implementation.

Wireless Internet Networks (WIN): The WIN
program will use $10 million in state general
revenue funds to expand and improve existing
wireless internet networks. Wireless networks are
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a specialized solution useful in remote or sparsely
populated areas that are difficult to reach with
fiber optic cable.

All four components of the state-based program
will competitively score applications from
prospective funding recipients and will award
funds based on evaluations by independent
national broadband experts. Evaluation criteria
include matching-fund contributions, speed to
market, technical feasibility, and digital equality
(providing service to underserved areas and
populations). Participating ISPs will be required to
include a low-price service tier that is affordable
for lower-income West Virginians.

The program’s matching-funds requirement is
expected to generate at least $150 million in
investment beyond the $236 million state
contribution, for a total state-based program
impact of at least $386 million.

(3) Other federal and state funding

sources: Other existing funding sources, primarily
federal, are expected to contribute at least $120
million to broadband development in West
Virginia over the next five years. These include
the Federal Communications Commission, the
United States Department of Agriculture, the
Appalachian Regional Commission, and the
National Telecommunications and Information
Administration. The state Office of Broadband
and Broadband Council will coordinate with those
programs to ensure that state funds are allocated
efficiently and maximum broadband coverage is
obtained.

“Broadband is essential to modern life,” said
Secretary of Economic Development Mitch
Carmichael. “This comprehensive strategy
coordinates a wide variety of funding sources that
add up to a record investment in high-speed
internet.”
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INTRODUCTION

KEY PRIORITIES

West Virginia’s leaders understand that broadband has moved beyond optional to essential. Four key
priority areas were identified through the development of West Virginia’s 2020-2025 Broadband Plan.
These priority areas represent the important and essential services and functions related to:

+ Economic Development
< Education

% Healthcare

< Public Safety

With these primary areas in mind, recent policy initiatives indicate that improving broadband and
bridging the digital divide is one of the State’s highest priorities. Broadband is the essential economic
infrastructure that West Virginia needs to compete regionally, nationally and globally.

The West Virginia Broadband Enhancement Council and the West Virginia Office of Broadband continue
to advocate for greater connectivity. This mission is strongly supported by the Governor Justice, the
West Virginia Legislature, West Virginia Department of Economic Development, West Virginia
Department of Commerce, West Virginia Office of Technology and numerous partners.

Nationally, West Virginia's Congressional representatives continue to support and enhance Federal
programs for broadband development.

With this shared vision firmly in place, State policy is implemented to address barriers as they are
identified.

Economlc Development

We'st\fifg'inia.gov
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2021 HIGHLIGHTS

The State of West Virginia has made great strides to advance broadband development in unserved areas,
reflecting the State’s ongoing commitment to improving broadband services for its citizens. Under the
leadership and vision of Governor Jim Jjustice and the West Virginia Legislature, the State is creating and
implementing innovative policies, procedures, and processes for facilitating broadband deployment. While the
State faces significant challenges, inciuding mountainous topography and areas of low population density,
these challenges are being met with the innovation, vision, and collaboration necessary to create progress.

KEY PARTNERSHIPS

Communication with and cooperation among West Virginia’s Internet Service Provider (ISP} community is
essential to the expansion of broadband in West Virginia. A visionary culture that welcomes open dialogue
among key stakeholders has enabled West Virginia to tackle issues that have previously impeded real
progress. In addition, joint ventures and innovative partnerships between public agencies, private companies
and investor-owned utilities demonstrate the collaboration needed to improve connectivity.

The West Virginia Broadband Enhancement Council and the West Virginia Office of Broadband strongly
support these efforts and will continue working to develop a more connected West Virginia. Working
collaboratively, West Virginia is pursuing primary goals to:

< Encourage the development of broadband infrastructure in the State

< Evaluate and map the broadband infrastructure and service systems through an Interactive Mapping
Program and other data collection methods

% Eliminate barriers to broadband infrastructure development within the State

< Engage and mobilize the expertise, funding, and partners to facilitate the creation of reliable and
affordable broadband service, and

< Expand economic development and represent the State in matters related to broadband
infrastructure development.

Appreciation is extended to Tilson Technology Management, Inc., for significant contributions and commitment
to broadband development in the State of West Virginia as the State’s lead broadband consultant.

Additionally, West Virginia’s long-standing partnership with Ookla continues to strengthen the State’s growing
ability to collect, analyze and visualize important broadband consumer speed test data.
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2021: BROADBAND IN WEST VIRGINIA

West Virginia took major steps forward in 2021. West Virginia leaders recognize that broadband
connectivity must be part of the State’s overall economic development strategy. Essentially, broadband
is a target industry poised for growth. West Virginia has a strong foundation with significant action
underway to expand access to broadband services. The West Virginia Broadband Investment Plan places
the highest priority on directing broadband development resources to areas with the greatest need.

$100

MILLION

Created the West Virginia Broadband
Investment Plan with 4 Distinct Grant Programs

The West Virginia Office of Broadband launched the West Virginia
Broadband Investment Plan (WVBIP). The WVBIP consists of four distinct
grant programs designed to meet West Virginia’s broadband
development needs.

Created Address Level Broadband Maps with
Input from 15 Private Sector Partners

The West Virginia Office of Broadband created address level
broadband maps containing more than one million unique location data
points. Fifteen of the State’s Internet Service Providers submitted data to
support the creation of the State’s broadband mapping system.

Created the West Virginia Broadband
Development Fund with a $100 Million
Allocation

The Governor recommended and the West Virginia Legislature approved
the allocation of $100 million in American Rescue Plan Act, State Local

Fiscal Recovery Funds, to create the West Virginia Broadband
Development Fund.
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2021 HIGHLIGHTS

West Virginia project teams compete and win, securing more than $103
million in broadband infrastructure grant funding through various federal
programs between 2017 and 2021, excluding FCC RDOF.

West Virginia ranked 16" in the nation for the amount of funding
requested by stotes in the U.S. Department of Commerce, National
Telecommunications and Information Administration’s (NTIA’s)
Broadband Infrastructure Program.

West Virginia residents value connectivity and have
completed more than 2,000 speed tests and broadband
surveys at broadband.wv.gov/speedtest, and nearly 1 million
total Oockla speed tests in 2021.

The West Virginia Office of Broadband has analyzed more than
one million distinct address locations and has identified
approximately 300,000 locations in West Virginia that lack
broadband internet service.

The State of West Virginia has allocated $100 million to the newly created
West Virginia Broadband Development Fund, marking a historic
commitment to broadband development in West Virginia.

2021 Annual Report

Page 8 of 152



WEST VIRGINIA
“Ar»¥n¥, Iﬂ‘,; ?’;__“;\ |

EMENT COUNCIL

ENHANC

WEST VIRGINIA BROADBAND ENHANCEMENT COUNCIL

The West Virginia Broadband Enhancement Council was created in 2017. The Council has 13 voting
members; as well as two Senate Appointees and two House of Delegates Appointees, one from each
party, to serve as ex officio, nonvoting advisory members. The Council conducts a regular meeting on
the second Thursday of each month, at 10:00 a.m., in the West Virginia Department of Commerce
offices in Building 3 at the State Capitol Complex or virtually.

The Council builds upon input from numerous state agencies and recognizes the value of representation
from urban and rural communities throughout West Virginia. The Council’s composition, which includes
a cross-section of state agency directors, legislative advisory members, business community leaders and
both urban and residential users, ensures that multiple voices are heard, that West Virginia’s needs are

represented, and that viable solutions are thoughtfully pursued.

The Council is committed to enacting the provisions of House Bill 3093, which direct the development of
policies, plans, and procedures to expand and enhance broadband access throughout West Virginia. The
Council places a primary emphasis on the development of broadband infrastructure in unserved and
underserved areas of the State as outlined in West Virginia Code § 31G-1-1, et seq:
http://www.wvlegislature.gov/WVCODE/31G.

The Council is created under the West Virginia Department of Commerce for administrative, personnel
and technical support services. In July 2016, $1,475,641, was transferred to the newly formed West
Virginia Broadband Enhancement Council from the previous Broadband Deployment Fund to the
Broadband Enhancement Fund in the West Virginia Department of Commerce. The Fund’s beginning
balance on July 1, 2020 was $1,077,554. Fiscal Year 2020 expenses from July 1, 2020 through June, 30
2021 totaled $322,467. With the addition of a Fiscal Year 2022 appropriation of $500,000, the
Broadband Enhancement Fund balance as of June 30, 2021 was $1,255,086.

The Council’s annual budget includes the purchase of the licensing necessary to continue speed testing
and mapping projects, associated data subscriptions, software, marketing and communications, and
other limited expenses. Additionally, the Council has approved the expenditure of funding for specific
legal services and technical consulting services.

In 2021, House Bill 2002 amended West Virginia Code §31G to outline specific duties and authorities to
be shared among West Virginia Broadband Enhancement Council the Office of Broadband.

For more information, visit the Council website at: broadband.wv.gov.
West Virginia Broadband Enhancement Council

¢/o West Virginia Department of Commerce

1900 Kanawha Boulevard East | Building 3, Suite 600

Charleston, West Virginia 25305

304-558-2234 | WVBroadbandCouncil@wyv.gov
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2021 COUNCIL
MEMBERS

Robert L. Morris, Jr.
Chairman
Urban Residential User
robbie@randolphwyv.com

Michael J. Holstine, P.E.
Secretary-Treasurer
Rural Business User

Congressional District 3
mjholstine @gmail.com

Robert L. Cole
Rural Residential User
Congressional District 1
Reole1945@reagan.com

*Joshua D. Spence
Chief Technology Officer
West Virginia Office of
Technology
Joshua.d.spence@wv.gov

*C, Edward Gaunch

West Virginia Department of
Commerce

Represented by
Jeff Proctor

j.proctor@outlook.com

Roger Calhoun
Rural Residential User
Congressional District 3
Calhounroger60@yahoo.com

ENHANCEMENT COUNCI

*W. Clayton Burch
Superintendent
West Virginia Department of
Education
Represented by
Tim Conzett
Tim.conzett@k12.wv.us

*Matt Turner
Executive Vice Chancellor for
Administration West Virginia

Higher Education Policy
Commission
West Virginia Council for
Community and Technical
College Education
mturner@hepc.wvnet.edu

Dennis Lee
User of Large Amounts of
Broadband Services
Dennislee0 1 @gmail.com

Honorable
Ronald G. Pearson
Rural Residential User

Congressional District 2

ronpearson@gmail.com

Honorable
Scott Edwards
Rural Business User
Congressional District 2
sedwards(@hurricanewv.com

EST VIR

. R
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Honorable
Robert H. Plymale
West Virginia Senate

Democratic Party

plymale@econdevt.com

Honorable
Mark Maynard
West Virginia Senate
Republican Party
mark.maynard@wvsenate.gov

GINIA
AN

Honorable
Riley Keaton
West Virginia House of
Delegates
Republican Party
riley.keaton@wvhouse.gov

Honorable
Joey Garcia
West Virginia House of
Delegates
Democratic Party
joey.garcia(@wvhouse.gov

Vacant

Rural Business User
Congressional District 1

Vacant

Urban Business User

*Agency Representative
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WEST VIRGINIA OFFICE OF BROADBAND

The West Virginia Office of Broadband was created within the West Virginia Department of Economic
Development upon passage of House Bill 2002 by the West Virginia Legislature in 2021. This legislation
amended West Virginia Code §31G to outline specific duties and authorities to the Office of Broadband
and the West Virginia Broadband Enhancement Council. This legislation transferred some duties and
authority from the Council to the Office, assigned some distinct responsibilities to the Office, and
identifies some areas in which the Council and the Office share responsibilities.

Distinct duties of the Office include:

a. Gathering and report data regarding adoption rates of broadband by speed and community,

residential and non-residential

Gathering data regarding prices and fees charged for broadband, residential and non-residential

Public awareness of issues concerning broadband service

Reporting to the Joint Committee on Government and Finance annually

Mapping, including annual publication of a statewide assessment, with the broadband availability

map to be available online for public access, and centralized AREA mapping in GIS form for use by the

private sector

f. Creating guidelines and recommendations regarding voluntary donation program for easements for
broadband service

g. Making recommendations to the Legislature

®Pano

Distinct authority of the Office includes:

Soliciting, receiving, and dispensing funds from funding sources other than the Legislature

Retaining outside expert consultants to assist with mapping

Overseeing the use of conduit

Making recommendations to the Legislature to expand broadband

Making recommendations to the Legislature regarding an easement program

Accepting voluntary donations of easements

Establishing a voluntary data collection program

Coordinating with Consumer Protection Division of the Attorney General’s office regarding consumer
protections

SE e a0 o

For more information, visit: broadband.wv.gov.
West Virginia Office of Broadband

West Virginia Department of Economic Development
1900 Kanawha Boulevard East | Building 3, Suite 600
Charleston, West Virginia 25305

304-558-2234 | WVBroadband @wv.gov
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WeEsT VIRGINIA
DEPARTMENT OF
Economic
DEVELOPMENT

OFFICE OF
BROADBAND

Mitch Carmichael
Cabinet Secretary
West Virginia Department of
Economic Development

Mitch.carmichael@wv.gov

Lisa M. Reed

Executive Assistant
West Virginia Department of
Economic Development

Lisa.m.reed@wv.gov

Vic A. Sprouse
Federal Funds and Grants
Director
West Virginia Department of
Economic Development

Vic.a.sprouse@wv.gov

Kelly Collins Workman

Director
Office of Broadband

Kelly.a.workman@wv.gov

Jamie H. Hoffmann
GIS Coordinator
Office of Broadband
Jamie.h.hoffmann@wv.gov

Todd A. Goddard
ARC, CDBG Broadband
Program Manager
Office of Broadband

JTodd.a.goddard@wyv.gov

Stacy S. Kelley

Research Analyst
Office of Broadband

Stacy.s.kelley@wv.gov
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Sabrina L. Stollings
Office Administrator
Office of Broadband

sabrina.l.stollings@wv.gov

Dorothy M. Underwood
Finance Manager
Office of Broadband
dorothy.m.underwood@wv.gov
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WEST VIRGINIA BROADBAND
INVESTMENT PLAN

The West Virginia Department of Economic
Development (WVDED), Office of Broadband, in
coordination with the West Virginia Broadband
Enhancement Council, will administer the West Virginia
Broadband Investment Plan (WVBIP), utilizing funds
allocated to the State of West Virginia through the
Capital Projects Fund and State Local Fiscal Recovery
Fund of the American Rescue Plan Act (ARPA), according
to guidance published by the U.S. Treasury.

WVBIP Key Program Launch Dates

1. Program Procedures Released: Oct. 18, 2021
2. Procedural Rules Filed: Oct. 20, 2021
3. Target Area Maps Release 1:  Oct. 26, 2021
4. GigReady Webinar: Oct. 27, 2021
5. LEAD Webinar: Nov. 3, 2021
6. MBPS Webinar: Dec. 1, 2021
7. Target Area Map Release 2: Dec. 9, 2021

CAPITAL PROJECTS FUND (CPF)

The State of West Virginia is prepared to administer a
broadband infrastructure grant program based on the
American Rescue Plan Act (ARPA) Capital Projects Fund
(CPF). The WVBIP was developed to align with ARPA
rules and guidance and other funds that may become
available for broadband development in West Virginia.

The ARPA CPF includes $136 million for broadband
development in West Virginia. According to the U.S.
Treasury:

“The focus of the Capital Projects Fund on the
continuing need for connectivity in response to the
COVID-19 pandemic complements the broader range of

American Rescue Plan’s separate 5350 billion
Coronavirus State and Local Fiscal Recovery Funds.”

STATE AND LOCAL FiSCAL RECOVERY

FUNDS (SLFRF)

While the Capital Projects Fund is specifically for
broadband infrastructure, State and Local Fiscal
Recovery Funds (SLFRF) can also be dedicated to
broadband development. Recognizing this potential
partnership, the WVBIP provides an opportunity to
coordinate state and local ARPA fundng. The State Fiscal
Recovery Fund (SFRF) includes $1,355,489,988 allocated
to West Virginia. The Local Fiscal Recovery

Fund includes funding for cities, counties, and non-
entitlement entities in the following amounts:

e $348,103,547 for 55 West Virginia Counties,
e $168,188,715 for Nine West Virginia Cities, and
e 5162,490,814 for Non-Entitlement Entities

In October 2021, the
West Virginia
Legislature created the
Broadband
Development Fund and
allocated $90 million of
SFRF funds and $10
million in General
Revenue funds to this
initiative. This total was
added to CPF funding
for a total investment
of $236 million. The
additional SFRF funds
will be dedicated to the
existing the LEAD,
GigReady, and MPBS
programs.

THE AMERICAN
RESCUE PLAN ACT
(ARPA) INCLUDES
SPECIFIC GUIDANCE
FOR BROADBAND
DEVELOPMENT.
UNDER ARPA, THE
CAPITAL PROJECTS
FUND INCLUDES
$136 MILLION FOR
BROADBAND
DEVELOPMENT IN
WEST VIRGINIA,

The $10 million allocation from General Revenue funds
will be dedicated to the Wireless Internet Networks
(WIN}) program. The WIN program is in development
and will launch in early 2022,

West Virginia is embarking on a mission to bridge the
digital divide. The WVBIP is designed to integrate the
need for broadband connectivity with practical
solutions to help connect communities throughout
West Virginia. Working together, West Virginia can
achieve a more connected future.
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WVBIP PROGRAMS

Under the WVBIP, the West Virginia Office of Broadband has established four grant programs for broadband
infrastructure development in 2021. Each program maximizes the potential of broadband availability and adoption in
West Virginia. The programs are designed to meet the goals established in the West Virginia Broadband Enhancement
Council’s 2020-2025 Five-Year Plan.

The WVBIP will also incorporate State funding, and other federal funds allocated or available to West Virginia. The
WVBIP may be expanded through the addition of new or modified programs.

o Complete WVBIP program resources are available at:
https://broadband.wv.gov.

o WVBIP Target Area Maps are available at:
https://wv-capitol-wvbroadband.hub.arcgis.com.

The WVBIP contains four well defined infrastructure grant programs, each designed to specific broadband development
needs. Programs launched in 2021 include:

e LEAD: Line Extension Advancement and Development

e GigReady: Technical Assistance or Implementation Phases
MBPS: Major Broadband Project Strategies

e WIN: Wireless Internet Networks

Each WVBIP program emphasizes last mile connections. According to U.S. Treasury guidelines, each program places an
empbhasis on locations without access to reliable wireline service of 25/3 Mbps. Funded projects must be capable of
delivering, or be scalable to deliver, symmetrical 100 Mbps service while encouraging the deployment of fiber networks.

In keeping with West Virginia’s emphasis on public-private partnerships, the programs encourage networks owned or
affiliated with local governments. To promote greater utilization of broadband service in West Virginia, the programs
require participation in federal affordability programs and encourage the availability of a low-cost service.

Figure 1: WVBIP Funding Chart

Program LEAD GigReady MBPS
- — —_— \ . J _-‘_ ___ bge
Funding $30 Million $50 Million $50 Million $0 Million
ISPs Operating Cable or County, Municipal 1SPs ISPs with Existing Wireless

Fiber Network Local Governments and

Affiliated Organizations

Gavernments, EDCs, Network
EDAs, RPDCs,

Eligible Applicants

Private Partnerships *Subject to ARPA Rutes
Strongly Encouraged
| épeea | At Least 100720, scatable to | At Least 100720, scalable to | At Least 100/20, scalable to | At Least 25/3, preferably
5 100/100 Mbps 100/100 Mbps 1060/100 Mbps 100/20 Mbps
Requirements | 1000/500 Mbps Preferred | 1000/500 Mbps Preferred | 1000/500 Mbps Preferred
Match At Least $500 per At Least 25 Percent of At Least $500 per At Least $400 per
. Passed Premise Project Cost Passed Premise Covered Premise
Requirements
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THE OFFICE OF BROADBAND RELEASED THE TARGET AREA MAP THAT IDENTIFIES
ELIGIBILITY FOR GRANT FUNDING AT THE ADDRESS LEVEL FOR THE GIGREADY AND LEAD
PROGRAMS. ADDRESSES WITHIN THESE TWO PROGRAMS ARE CLASSIFIED AS “TARGETED”
AND “OTHER.”

Targeted Addresses

e Addresses that are estimated to have no current access to internet service with at least 25 Mbps
download and 3 Mbps upload (25/3 Mbps) speeds, not counting access to satellite or mobile wireless
internet, and

e Not in an area with a binding commitment to a state, federal, or local entity to deliver mass-market
broadband service of at least 25/3 Mbps, not counting commitments to expand access to satellite or
mobile wireless internet.

All other addresses not classified as "Targeted" are classified as "Other."

Targeted Addresses
Other Addresses

ADDRESS COUNT:
TARGETED: 299, 245
OTHER: 795, 034

VITA, Esri, HERE, Garmin, FAO, NOAA, USGS, EPA, NPS
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LINE EXTENSION ADVANCEMENT AND DEVELOPMENT (LEAD)

The LEAD program is intended to fund service extensions of last-mile cable modem and fiber-to-the-premise broadband
networks that can be constructed quickly. The program targets Internet Service Providers (ISPs) as primary applicants to
expand existing networks to reach unserved locations at the end of line.

Due to high cost of fiber deployment and extensions of cable modem networks, ISPs have found it economically
infeasible to expand into rural communities with low population densities and rugged terrain. The increasing demand for
high-speed reliable internet has prevented rural communities from moving forward in receiving the same eco-digital
benefits that more urbanized areas have adopted.

Implementing LEAD has sparked a significant shift in how the State maps broadband availability. Previously, the State
relied on FCC Form 477 data that has made granular mapping difficult due its implications of census block level
reporting. The program’s core mapping focuses on broadband availability at the address level. The program defines
projects and eligibility for funding within two classifications at the address:

e Targeted Addresses: Addresses estimated not to have current access to terrestrial internet service of 25/3 Mbps
and not in an area with existing state, federal, or local funding, and
e Other Addresses

Figure 2: Target Area Addresses fields
Addresses with current or future access to service only by satellite providers or mobile wireless networks are considered
Targeted if they are not also served by a terrestrial broadband provider of fixed home broadband service offering serves
with a speed of at least 25/3 Mbps. Applicants are required to match at least $500 per passed address.
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ELIGIBILITY CRITERIA

* Projects must extend fast-mile service to unserved addresses in Target Area addresses.

+ Targeted addresses are estimated to have no access to internet service with speeds of at least 25/3 Mbps and are not in an area with an
existing state, federal, or locally funded project to deliver broadband service of at least 25/3 Mbps speed.

» Service by sateliite providers or mobile wireless networks does not count.

* Projects w:th speeds of at least 1000/500 Mbps are encouraged.
« Project must have speeds of at least 100/20 Mbps, scalable to 100/100 Mbps.

. Projéct must be completed within 12 months of award.
« Customer drops at Targeted addresses may be reimbursed within 24 months of award.
« 6-month extensions permitted for delays not caused by the applicant.

» Proposed project costs must be reasonable and proportional to the difficulty of the project.

« Applicants will be required to participate in the FCC's Emergency Broadband Benefit (EBB) program and its successor.

PASSED
ADDRESSES

Legend

| = Exigting Routes Example
Proposed Profect Routes Example

Tauyet Address Class

®  Other Address

¢ Targeted

4 Addresses in Proposed Profect

Non-Targeted addresses more than 250' from
0 250" Buffer from Proposed Route

proposed route may be included in addresses —————
passed count.

i | Non-Targeted addresses within 250° of
proposed route must be included in
addresses passed count.

| Targeted addresses may be
set back more or less than
| 250" from proposed route.

 WEST

J VIrRGINIA

Economlc Development
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GIGREADY INCENTIVE

GigReady is designed to encourage the collaborative partnerships needed for successful broadband development. The
program provides an opportunity for local governments and organizations to dedicate funds available through the
American Rescue Plan Act (ARPA), or other local funding, to a broadband development initiative in partnership with
agencies and offices.

The GigReady program will assist participants in two distinct phases. In Phase One, the program will provide technical
assistance to help communities scope projects, select private partners and vendors, and complete other necessary steps
in the broadband development process.

In Phase Two, upon completion of the technical assistance phase, participants may then be eligible for implementation
funding through the GigReady program or other funding sources. Participants with qualifying, shovel ready projects that
do not need technical assistance can apply to proceed directly to Phase Two by submitting a complete application,
including all information listed as “optional” in the application.

County and municipal governments and affiliated organizations (economic development corporations, regional planning
and development councils, etc.) may apply to participate. Regional consortia of local governments may participate.
Participating local governments will be strongly encouraged to develop partner or vendor relationships with private for-
profit or non-profit companies through the technical assistance program.

Compared to the LEAD program, applicants are required to provide a match of at least 25% of the total project costs.
Implementation
.Solicit funding review
agreements

. Prepare with private
businessca partners,

© Create high- S€ vendors
level design analyses
and cost
« estimate
Identify
targeted
unserved
areas

ELIGIBILITY CRITERIA

« Projects must extend jast-mile service to unserved addresses in Target Area addresses.

« Targeted addresses are estimated to have no access to Internet service with speeds of at least 25/3 Mbps and are not in an area with an
existing state, federal, or locally funded project to deliver broadband service af at least 25/3 Mbps speed.
« Service by satelfite providers or mobile wireless networks does not count.

« Projects are encouraged to reach “end of the line” unserved addresses.

« Projects with speeds of at teast 1000/500 Mbps are preferred.
» Project must have speeds of at least 100/20 Mbps, scalable to 100/100 Mbps.

« Project must be completed within 24 months of award,
« 6-month extensions permitted for delays not caused by the applicant.

o Propased project costs must be reasonable and proportional to the difficulty of the project.

« Applicants will be required to participate In the FCC's Emergency Broadband Benefit (EBB) program and its successor.
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MAJOR BROADBAND PROJECT STRATEGIES (MBPS)

The Major Broadband Project Strategies Program (MBPS) is designed for projects that can transform broadband
availability across a significant extent of coverage in West Virginia. The Program will fund larger scale projects designed
to serve large numbers of Targeted addresses.

MBPS focuses on larger projects than LEAD that may consist of new networks or major enlargements of existing
networks. Compared to LEAD that focuses on funding for projects at the address level, MBPS defines projects by Eligible
Service Areas. The mapping for Eligible Service Areas (ESAs) classified by city locations.

The Target Address map provides an estimate of the unserved addresses within Eligible Service Areas that are not part
of another funded project. Winning projects will have an obligation to provide service to any unserved address within
the awarded Eligible Service Areas.

Eligible applicants include: Figure 3: Example of MBPS prcject proposal

e Private for-profit or non-profit
corporations
e Local governments .,

e EDAs [_
e EDCs '
e RPDCs
Key Program Highlights: ; b,#h

e  Matching Funds: Minimum of
$500 per address passed or
25% of eligible project costs

o Size of Project: Approximately
5000 Targeted addresses or
$20 million

e Construction Timeline: 24
months, with extension for
cause

» Budget: $40 Million ‘}' }//

o Taget Address
xher Addrass
— ISP's Existng Network )
“ B ot Seviceare t |
B Eipbie Servica Area 2
L ) soens Propoatd Routes forArea 4
. P - s Proposed Routes for Ares 2°
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COMPARED TO LEAD, MBPS INTENDS TO COVER LARGE AREAS DESIGNATED AS
“ELIGIBLE SERVICE AREAS” FOR MAJOR EXPANSIONS OR NETWORK UPDATES., THE
PROGRAM REQUIRES THAT AWARDEES MUST BUILD OUT TO EVERY LOCATION WITHIN THE
ELIGIBLE SERVICE AREA.

Figure 4: MBPS Eligible Service Area Map

Fayette - Raleigh - 1

« Projects must extend [ast-mile service to unserved addresses in Target addresses in Eligible
Service Areas or Additional Service Areas.

» Targeted addresses are estimated to have no access to internet service with speeds of at
least 25/3 Mbps and are not in an area with an existing state, federal, or locally funded
project to deliver broadband service of at least 25/3 Mbps speed.

« Service by satellite providers or mobile wireless networks does not count. | Additional Criteria

for
Public Entities

« Projects with speeds of at least 1000/500 Mbps are encouraged. + Strng gosmanceand | |

« Project must have speeds of at least 100/20 Mbps, scalable to 100/100 Mbps. management structure
Experience and capacity

= Project must be completed within 24 months of award. Wmﬁ

« G-month extensions permitted for delays not caused by the applicant. selected to bulld and
g'p:rate the resulting

« Proposed project costs must be reasonable and proportional to the difficulty of the project.

= Applicants will be required to participate in the FCC's Emergency Broadband Benefit (EBB)
program and its Successor.
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MAPPING RESOURCES FOR GRANT APPLICATIONS ARE AVAILABLE ON BROADBAND.WV.GOV.
RESOURCES INCLUDE INTERACTIVE WEB MAPS AND DOWNLOADABLE DATA.

ELIGIBLE SERVICE AREAS: USED TO IDENTIFY PROPOSED PROJECT AREAS

TARGET ADDRESS MAP: USED TO GENERATE SETS OF ADDRESSES COVERED BY PROPOSED PROCJECTS

FUNDED ADDRESSES: LOCATIONS WITHIN PROJECT AREAS FUNDED BY STATE, LOCAL, OR FEDERAL
PROGRAMS

West Virginia GigReady and LEAD Target
Area Maps Released
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REQUEST FOR COMMENT ON
UNSERVED AREAS

The West Virginia Office of Broadband conducted a
Request for Comment on Unserved Areas from July 12,
2021 to September 7, 2021. The Request for Comment
was developed to identify existing fiber and cable
networks currently serving communities throughout
West Virginia with broadband speeds of at least 25
Mbps download and 3 Mbps upload (25/3 Mbps).

PRELIMINARY TARGET AREA MAP

To begin this process, the Office of Broadband
developed a Preliminary Target Area Map that utilized
addresses derived from the Statewide Address and
Mapping System (SAMS). Patterns of reported
technology derived from Federal Communications
Commission (FCC) Form 477 data and intersecting road
segments were used to determine four preliminary
address classifications for broadband availability. Initial
classifications included:

Unserved

Likely Unserved
Likely Served, and
Funded

Target Area Addresses were initially classified as
“Unserved” or “Likely Unserved.” Under the

West Virginia Broadband Investment Plan (WVBIP),
addresses were classified as unserved if they had no
current access to internet service with at least 25/3
Mbps and are not in an area with an existing state,
federal, or locally funded project to deliver mass-market
broadband service with services of at least 25/3 Mbps.

Addresses with current or future access to service by
satellite providers or mobile wireless networks are not
considered served if they are not also served by a
terrestrial broadband provider of fixed broadband
service offering services with a speed of at least 25/3
Mbps. The Preliminary Target Area Map was informed
but not fully determined by broadband speed and
availability reported by Internet Service Providers (ISPs)
to the FCC through its Form 477 process as of its first

2021 data broadband data release, which occurred in
May of 2021. This release contained June 30, 2020,
broadband data. Addresses located within census
blocks that had no reported access to consumer
terrestrial internet service of at least 25/3 Mbps were
classified as “Unserved” unless they were also in an
area with an existing state, federal, or locally funded
project to deliver mass-market broadband service with
services of at least 25/3 Mbps.

After the analysis of data received through the Request
for Comment process, the Office of Broadband
prepared the Target Area Address Map. Not all claims or
data submissions were accepted as-is. In some cases,
the Office used a conservative estimate about the
extent of an ISP's service. Claims that could not be
verified in some manner were not accepted. The Office
of Broadband also compared survey and speed test
information with information submitted by ISPs.

A primary goal of the WVBIP is to target available
funding to unserved addresses and avoid duplication of
previously funded projects to the extent practical.
However, existing location information on the
availability of broadband information from federal
sources has well-known limitations. These limitations
adversely affect the accuracy of broadband data and do
not provide the specificity needed to determine which
locations do or do not currently have access to
broadband service.

ONE SERVED IS NOT ALL SERVED

FCC Form 477 data exaggerates the true extent of
broadband service availability at the address level
because the FCC instructs ISPs to report service in an
entire census block, even if an ISP can provide service to
a small part of a block—the “one-served-all-served”
issue. This issue is especially pronounced in rural areas,
where census blocks tend to be larger. For this reason,
the Preliminary Target Area maps include addresses
classified as “Likely Unserved.” Addresses shown as
“Likely Unserved” are in census blocks that have
reported access to consumer terrestrial internet service
of at least 25/3 Mbps, but the Office of Broadband has
preliminarily determined that they are more likely to be
among the unserved addresses located within census
blocks that are reported as served to the FCC.
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THE WEST VIRGINIA BROADBAND INVESTMENT PLAN TARGETS ADDRESSES THAT ARE BOTH
UNSERVED AND LACKING A COMMITTED, ENFORCEABLE PLANNED PROJECT THAT WILL BRING
BROADBAND SERVICE TO THEM. “TARGETED” ADDRESSES ARE:

e ESTIMATED TO HAVE NO CURRENT ACCESS TO INTERNET SERVICE WITH AT LEAST 25 MBPS DOWNLOAD
AND 3 MBPS UPLOAD (25/3 MBPS) SPEEDS, NOT COUNTING ACCESS TO SATELLITE OR MOBILE
WIRELESS INTERNET, AND

o NOT IN AN AREA WITH A BINDING COMMITMENT TO A STATE, FEDERAL, OR LOCAL ENTITY TO DELIVER
MASSMARKET BROADBAND SERVICE OF AT LEAST 25/3 MBPS, NOT COUNTING COMMITMENTS TO
EXPAND ACCESS TO SATELLITE OR MOBILE WIRELESS INTERNET.

ALL ADDRESSES NOT CLASSIFIED AS “TARGETED” ARE CLASSIFIED AS “OTHER ADDRESS.”

® Likely Unserved the Comment Period
® Likely Served

® Funded

Unserved é Figure 1: Preliminary Target Addresses for

VITA, Essi, HERE, Garmin, FAQ, NOAA, USGS, EPA, NPS

THE OFFICE OF BROADBAND ISSUED A REQUEST FOR COMMENT ON UNSERVED
AREAS IN JuLy 2021 TO GATHER ADDRESS LEVEL BROADBAND DATA.

WEST VIRGINIA'S INTERNET SERVICE PROVIDERS PARTICIPATED IN THIS PROCESS,
ENABLING THE STATE TO CREATE ADDRESS LEVEL BROADBAND MAPS BASED UPON
MORE ACCURATE DATA. THE OFFICE OF BROADBAND WILL CONTINUE TO REFINE THE
MAPPING PROCESS THROUGH FUTURE DATA REQUESTS.
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2021 DATA AUDIT AND FIELD VERIFICATION

During the 2021 Request for Comment on Unserved Areas, the Office of Broadband collected and analyzed broadband
data based upon locations in the Statewide Address and Mapping System (SAMS). A total of 15 unique responses from
West Virginia’s Internet Service Provider (ISP) community were accepted during the Request for Comment period.

To support the data analysis process, the Office of Broadband authorized data audits and field verifications at random
locations throughout West Virginia. As indicated in Figure 2, 88 separate field verification visits were conducted to
include a review of eight separate companies. Field verifications were conducted in 12 counties between September 15,
2021, and October 8, 2021.

°"° Figure 2: 2021 Field Verification Locations
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ISP Counties Date(s) Inspections
Alpha Technologies Putnam 9-15-21 2
Charter Harrison & Taylor 9-16-21 8
Armstrong Lincoln & Wayne 9-20-21 8
Shentel Lincoln, Logan & Wyoming 9-20-21 & 9-22-21 15
ABA McDowell 9-21-21 5
Prodigi Preston 9-23-21 9
Blue Devil Brooke 9-28-21 9
Suddenlink Kanawha, Putnam, Cabell, & 10-7-21 & 10-8-21 32
Lincoln
W gl 8 ey 12 9 | 88 .I
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DEFINING ELIGIBLE AREAS FOR GRANT PROGRAMS
CLASSIFICATION OF ADDRESSES FOR GRANT PROGRAM BASED ON

PRELIMINARY MAPS AND COMMENTS

“Unserved”
remaining after
comments

“Likely Served”
remaining after
comments

“Likely Unserved”
remaining after
comments

“Likely Unserved”
or “Likely Served”
changed to
“Unserved” after
comments

 Target Areas ¥
- forGrant

- Programs
| (Trgeted)

“Likely Unserved”
or “Unserved”
changed to
“Served” after
comments

Not Target
for Grant
Programs

(Other)

Page 25 of 152

2021 Annual Report



THE 202 1REQUEST FOR COMMENT ON UNSERVED AREAS WAS DESIGNED TO CREATE
ELIGIBILITY MAPS FOR GIGREADY AND LEAD PROGRAMS. AFTER PROVIDING A DESKTOP AND
FIELD ANALYSIS OF DATA SUBMITTED DURING THE COMMENT PERIOD, ADDRESSES WERE
CLASSIFIED INTO TWO CLASSIFICATIONS: TARGETED AND OTHER. THE FINAL ANALYSIS
RESULTED IN THE FOLLOWING CLASSIFICATIONS:

TARGETED ADDRESSES: 299,245
OTHER ADDRESSES: 795,034

Figure 3: Target Area Addresses for GigReady and LEAD grant programs

Targeted Addresses
© Other Addresses

2021 ADDRESS COUNT:
TARGETED: 299, 245
OTHER: 795, 034

VITA, Esri, HERE, Garmin, FAO, NOAA, USGS, EPA, NPS
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With the passage of House Bill 339 in 2021, the West Virginia Legislature created the Broadband Development Fund in

the State Treasury under West Virginia Code §31G-1A-7.

According to this Legislation, the fund shall be administered by the Secretary of the West Virginia Department of
Economic Development (WVDED) and shall consist of all moneys made available for the purposes of this article from any
source, including, but not limited to, all gifts, grants, bequests or transfers from any source, any moneys that may be
appropriated to the fund by the Legislature, and all interest or other return earned from investment of the fund.

The Broadband Development Fund may only be used for the following purposes:

(1) Expenses for the administration of the Office of Broadband;

(2) Line extension advancement and development projects, including expansion of existing fiber and cable

networks;

(3) Major broadband project strategies, including new networks or major expansions of existing networks;

(4) GigReady incentive projects, including a state incentive for ISP and local governments and organizations to
pool some of their federal American Rescue Plan Act allocations or other local funding; and

(5) Wireless Internet Networks, including expansions or upgrades of existing fixed wireless networks.

The WVDED Office of Broadband has identified preliminary allocations under the West Virginia Broadband Investment
Plan as shown below. These allocations may be adjusted based upon demonstration of need with the WVBIP programs.

Program LEAD GigReady
Funding $10 Million $40 Million
ISPs Operating Cable or [ Eounty, M_unicip_al
Fiber Network Governments, EDCs,
- . EDAs, RPDCs,
E"glb'e App“cants Private Partnerships
Strongly Encouraged
Speed At Least 100/20, scalable to [ At Least 100/20, scalable to
) 100/100 Mbps 100/100 Mbps
Requirements | 1000/500 Mbps Preferred | 1000/500 Mbps Preferred
Match | At Least $500 per At Least 25 Percent of
A Passed Premise Project Cost
Requirements |

$40 Million l.

ISPs
Local Governments and
Affiliated Organizations

$10 Million

| "1sPs with Existing Wireless

Network

*Subjectto ARPA Rules

At Least 100/20, scalable to
100/100 Mbps
1000/500 Mbps Preferred
At Least $500 per
Passed Premise

At Least 25/3, preferably
100/20 Mbps

At Least $400 per
Covered Premise
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The West Virginia Broadband Enhancement Council has
continued to put broadband connections to the test by

utilizing the speed test data points in Ookla Speed Tests.

The digital transition to remote work, education and
telemedicine has made high-speed reliable broadband
critical for those who depend on connectivity.

Speed Test by Ookla is a broadband analytical web
service that measures performance of internet access
with metrics such as download and upload speeds,
latency, and jitter. The granular data has enabled
government agencies throughout the nation to make
data-driven investment and policy decisions. Data can
be implemented across three key focus areas:

+«+ Broadband adoption
% Broadband availability, and
% Broadband performance

In areas where high performance infrastructure is
located such as fiber optics, speed tests can identify
gaps in broadband adoption by assessing performance
speeds or identify end-users who are being provided
other services.

Broadband availability can be measured by analyzing

trends for reliable speeds and their geographical extent.

Typically, high speeds are found in densely populated
areas where providers can achieve a feasible return-on-
investment (ROI). The downtrend in speeds begins
where communities become rural and less densely
populated. The data may also be used to challenge
Federal Communications Commission {(FCC) data that
generalizes available services within a census block.

Broadband performance is a critical metric to assess
whether providers are delivering services that are
advertised to end-users. For monitoring new
investments, speed tests can be utilized to ensure
providers are meeting their obligation requirements.

The Broadband Enhancement Council has worked to
improve broadband mapping with initiating the
collection of speed tests by leveraging surveys and
JavaScript language to ensure overall accuracy.

Coinciding with the launch of the Line Extension
Advancement and Development (LEAD) program under
the West Virginia Broadband Investment Plan, the
Council deployed a new version of broadband
availability surveys that captured home addresses and
speed test results. This data collection activity gave
West Virginia residents a chance to indicate a home
address not included in the Statewide Address and
Mapping System (SAMS) and the status of broadband
connectivity.

Along with this initiative, the Office of Broadband
launched a marketing campaign to crowdsource speed
tests and surveys. The marketing campaign consisted of
text messaging to residents in areas where broadband
availability has been difficult to identify. Through this
initiative, the Council has collected more than 9,000
surveys that included speed test results.

The Council’s online survey captures speed tests taken
at https://broadband.wv.gov/ through the Speed Test
Custom portal. The portal passes resuits from the speed
test to a web browser where information can be
recorded into the survey. Download and upload speeds,
latency, and jitter are recorded from Speed Test
Custom. The survey includes the following data points:

*

* Home address from which the speed test is
taken

Type of location

Type of internet service

Current provider

Subscribed to speeds of 25/3 Mbps
Affordability

Connected to Wi-Fi or Ethernet

Device

Satisfaction

R X g

., », *, ®, () 0, 9, ¢
RS < X R M R X I X A 4
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THROUGH BROADBAND.WV.GOV, A TOTAL OF 9,211 SPEEDS TESTS AND SURVEY RESPONSES
WERE GATHERED IN 202171. FIGURE 1 SHOWS SPEED TESTS THROUGHOUT THE STATE WITH
TWO CLASSIFICATIONS: “LESS THAN 25 MBPS” AND “AT LEAST 25 MBPS.” HIGH DENSITY OF
SPEEDS OF AT LEAST 25 MBPS ARE FOUND TO BE IN IN DENSELY POPULATED CITIES SUCH AS
MORGANTOWN, CLARKSBURG, AND FAIRMONT. QUTSIDE OF THESE POPULATED
METROPOLITAN AREAS, BROADBAND SPEEDS BECOME LESS PREVALENT.

Figure 1: Speed tests with the
download threshold speed of Less than 25 Mbps
25 Mbps - At least 25 Mbps

VITA, Esri, HERE, Garmin, FAQ, NOAA, USGS, EPA, NPS
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Figure 2: Speed tests with download

speeds of at least 100 Mbps
AS THE DOWNLOAD SPEED

THRESHOLD INCREASES, FEWER
TESTS OF AT LEAST 100 MBPS
WERE FOUND WITHIN RURAL
COMMUNITIES.

At Least 100 Mbps

ADOPTION OF TOP-TIER SPEED
PACKAGES ARE LESS COMMON
OUTSIDE OF POPULATED AREAS.
SPEED TESTS WILL ONLY
MEASURE AN END-USER’S
SUBSCRIPTION SPEED LIMIT.
HOWEVER, SPATIAL OUTLIERS At Least 500 Mbps
CAN DEMONSTRATE
AVAILABILITY AND ADOPTION

VITA, Esri, HERE, Garmun, FAO, NOAA, USGS, EPA, NPS

Figure 3: Speed tests with download
speeds of at least 500 Mbps

VITA Esn, HERE. Gasmun FAQ, NOAA, USGS. EFA, NF
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55% LESS THAN 25% BETWEEN 25 18% AT LEAST 1.3% AT LEAST
25 MBPS -100 MBrs 100 MBprs 500 MBPrs

Figure 4: Comparison of speed tiers by test count

Speed Tiers (Mbps)
B Less than 25
M Between 25 and 100

o
=
=]
o
w
s
n
o
=

At least 100
At least 500

Less than 25 25 to 160 At Least 100

Speed Tier

SIX DIFFERENT TECHNOLOGIES OF TRANSMISSION WERE IDENTIFIED: DSL, CABLE, FIXED
WIRELESS, CELLULAR, FIBER, AND SATELLITE. FIGURE 5 DEMONSTRATES THAT DSL FAILS
TO MEET A DOMINANT RATIO OF SERVED: UNSERVED SPEED TESTS. DSL, SATELLITE AND
CELLULAR CONNECTIVITY MAY POSE AS A BARRIERS FOR END-USERS TO RECEIVE RELIABLE
SERVICES.

Figure 5: Comparison of speed tiers by techrology

Cable

Foced Wirel...

Speed Tier (Mbps
Cellular
M Less than 25
Fiber Alleast 25

Satellite

Mot Sure

Type cf nterret service de you have

2,000 2,200 2,400
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DEMONSTRATED IN FIGURES & AND 7, CABLE SHOWS TO HAVE THE MOST RESPONSES THAT
IMPLY SERVICES ARE NOT AFFORDABLE AND NOT PROVIDING CUSTOMER SATISFACTION. IN
SOME AREAS OF THE STATE, CABLE DOCSIS NETWORKS MAY HAVE BECOME CONGESTED WHERE
END-USERS MAY NOT RECEIVE THE SERVICE THEY ARE SUBSCRIBED TO.

Figure 6: Comparison of affordability by technology type

|
- M Siedlite

IR B
1 E= 8 B_B

Affordable HNeutral Not affordable Not at all affordable
Affordability

Figure 7: Comparison of satisfaction by technology type

Fiber

Freed Wireless
Mot Sure

B Satefnte

Satisifcation
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In addition to Speed Test Custom, implemented by the
Council has implemented to capture speed results into

surveys, data points are also collected from Ookla’s

Speed Test Intelligence (STI). STI consists of hundreds of

thousands of data points taken through multiple

R/
L4

platforms that can be analyzed to identify areas in need

of further investigation for broadband development.

Ookla data includes a variety of metrics from adaptive

primary resolution for video to RSSI signals for
measuring mobile broadband. The Council focuses on
metrics for broadband such as download, upload, and
latency speeds. The data can be used to measure

e
LCd

R
0.0

availability, adoption, and performance. Trends can be

identified to help support data-driven policy and
investment decisions. However, data must be used to

support decisions rather than interpreted at face-value.

Speed tests results are deployed through a variety of
platforms that vary in location accuracy. Geographic
coordinates are delivered with a maximum of three
decimal degrees that account for an estimated 110m.

Below are definitions related to speed test reviews:

\J
o

platforms, except mobile broadband. These tests

are sufficient for measuring aggregate values within

large geographic boundaries and challenging ISP
performance.

¢ All Wi-Fi: Wi-Fi results from the mobile apps and
native desktop apps. Wi-Fi connectivity tends to
decrease broadband speeds when accessing the
internet through a modem. Modems and routers
vary in quality that may not always deliver
consistent speeds. Today, Wi-Fi connectivity is
becoming popular with the use of devices such as
mobile phones, laptops, or tablets.

*
L

Desktop: Results from macOS and Windows

applications. Desktop results typically do not have

GPS embedded into the platform which makes

spatial analysis less granular. However, the data is

useful for measuring performance speeds of ISPs.

»
o

with an ethernet connection. An ethernet

Ethernet — Results from the Desktop platform, but

Y
L X4

All Fixed: Fixed broadband results across all testing

&
°o

*
0

connection can usually provide faster, more reliable
speeds than a Wi-Fi connection. However, ethernet
connection is becoming less popular with
residential broadband usage.

High Latency: Tests results from All Fixed
technology types that have a latency greater than
16ms.

Low Latency: Test results from All Fixed technology
types that have a latency less than or equal to 16
ms.

Mobile Wi-Fi: Results from the mobile Speedtest
apps on iOS and Android taken over a Wi-Fi
connection. Ookla provides mobile applications
where fixed broadband connectivity can be
measured. This provides the most accurate
geographic location with GPS chips embedded into
the devices.

Web: Test results from Speedtest.net using a fixed
line connection. Tests taken from Speedtest.net are
less granular than tests taken on mobile devices.
However, the data is still beneficial for measuring
aggregates for geographic boundaries such as postal
codes.

Download: The speed of data that is pulled from a
server to a local location.

Upload: The speed of data that is transferred from a
local location to the internet.

Latency: Latency is the reaction time of a network
that measures the speed it takes for data to travel
between a sever and end-user location.

Speed test data was used to calculate aggregates values
within postal codes, counties, and statewide. The data
can also be used to track progress over time to measure
broadband development in the West Virginia.

Grant programs under the WVBIP include post-award
monitoring that requires awardees to file data on
availability and adoption. The Office of Broadband will
utilize speed tests to validate performance of these new

networks to ensure that awardees meet program

performance requirements.
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AT THE STATEWIDE LEVEL, A TOTAL OF 950,364 TESTS WERE TAKEN ACROSS ALL PLATFORMS
IN 2021. FIGURE 6 SHOWS SPEED TESTS FOR MOBILE DEVICES ONLY TO ENSURE SPATIAL
ACCURACY FOR MAP VISUALIZATION. TESTS WERE MEASURED FOR FIXED BROADBAND (NOT
MOBILE).

HIGH-SPEED BROADBAND SERVICES CAN BE SEEN IN PURPLE HOT SPOTS WHERE POPULATION
DENSITY IS HIGHER. AS COMMUNITIES BECOME MORE RURAL, THE NUMBER OF SPEEDS OF
ABOVE 25 MBPS COME LESS COMMON. IN THESE RURAL COMMUNITIES, THERE IS A LACK OF
RELIABLE INFRASTRUCTURE TO PROVIDE RESIDENTS WITH SPEEDS NECESSARY TODAY.

Figure 8: Speed test download tiers in Mbps for
tests taken on iOS and Android devices

Less than 25
25-100
100-200
200-300
300+

VITA, Esri, HERE, Garmin, FAQ, NOAA, USGS, EPA, NPS
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FIGURE 9 REPRESENTS THE
AGGREGATED MEDIAN DOWNLOAD
AND UPLOAD SPEED OF SPEED TESTS
TAKEN FROM JANUARY — NOVEMBER
OF 2021. THIS NUMBER SHOULD
SERVE AS BENCHMARK TO MEASURE
PROGRESS OVER TIME.

Median Median Median Mean

Platf
atrorm Download Upload Latency Download

Statewide Speed Test Results (Download/Upload in Mbps, Latency in ms)

All Wifi . sacs 11.75 16 136.68
Desktop 160.96 19.50 13 256.86
Ethernet 282.10 23.01 12 358.13
High Latency 51.38 9.12 29 117.91
Low Latency 103.52 17.50 11 183.40
Mobile Wifi 85.51 11.67 16 136.06 |
Web 83.90 11.705 16 160.36 ‘
|
Zﬂ::f,an . 16.66 5.09 55 33.84 ;
|
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31.64
40.60
14.80
26.18
18.15
22.35
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Figure 9: Statewide aggregate median speed
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Speed tests taken with a desktop or connected through ethernet provide the best results. However, according to
number of tests taken and unique IP addresses analyzed, they are the most uncommon forms of connection. A total
of 506,047 speed tests were taken with a Wi-Fi connection, which accounts for 53% of all speed tests taken in West
Virginia during 2021.

Shifting the focus to IP addresses, 172,375 unique IP addresses were identified for fixed broadband speed test
results. A total of 104,061 unique IP addresses were identified that accessed the internet through Wi-Fi where only
8,613 and 5,054 IP addresses were identified for desktop and ethernet connectivity. With 60% of IP addresses
connected to Wi-Fi, the data suggests that most end-users in West Virginia access the internet through a Wi-Fi
connection. This demonstrates the digital behavior end-users have when accessing internet connectivity. However,
accessing the internet through a Wi-Fi connection does not always provide the best theoretical speeds and end-
user can receive. That data may imply that market advancement should look to improve network infrastructure
such as FTTP technology and improved router or modem devices.

Programs such as the FCC’s Emergency Connectivity Fund provides opportunity for low-income families to be
provided equipment to improve their overall broadband connectivity. The Office of Broadband will continue to
provide resources to educate the public on best broadband practices and improve adoption rates.

Figure 10: Median download speed tiers

Less than 25 fixed broadband

Mbps

Between
25-100 Mbps

At least 100
Mbps

—
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Although it is important to measure download and upload speeds, latency is another important metric to measure
performance regarding how society accesses the internet today. Latency is the time it takes for information to be
sent from the source where the information is being sent from to the end-users. Blocks of information are data
packets that travel between servers to end-user’s device. Digital behaviors such as streaming, gaming, or working
remotely require low latency speeds to prevent disruptions or siowdowns. A standard threshold for optimal latency
speeds is 16ms. Figure 9 shows the median latency aggregate value for each county in West Virginia.

Figure 11: Median latency speeds (ms) 8
across counties

B high latency
B [ow latency
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Figure 12: Median download speed tiers for postal codes

| Less than 25 Mbps
E | At least 25 Mbps
No value
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Figure 13: Median downloads speeds of at least 100 Mbps for
postal codes

I At least 100 Mbps
[ ] tess than 100 Mbps
No value

(Rhleigh
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Figure 14: Median uploads of 3 Mbps for

postal codes

I Less Than 3 Mbps

|| At least 3 Mbps

No value
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) Figure 15: Median uploads speeds of 20 Mbps
% for postal codes

I At least 20 Mbps

——

|| Less than 20 Mbps
No value
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OOKLA INTRODUCED THE CONCEPT OF MEASURING SPEED SCORES TO ACCOUNT FOR THE
RANGE OF SPEEDS A PROVIDER OR GEOGRAPHIC AREA CAN OFFER IN A SINGLE METRIC. THE
METHODOLOGY BEHIND MEASURING SPEED SCORES INVOLVES TESTS RESULTS FROM PROVIDERS
OF THE 107, 507, AND 90™ PERCENTILE THAT IS COMBINED AND WEIGHTED USING A 1:8:1
RATIO RESPECTIVELY. THESE SCORES THEN RANK THE OVERALL PROVIDERS OR A GEOGRAPHIC
AREA’S NETWORK PERFORMANCE,

Figure 16: 90th and 10th percentile of | W soth rercentie [ Median
Ookla speed scores for postal codes i v
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2021 FCC BROADBAND
DEPLOYMENT DATA

Twice each year, the Federal Communications
Commission (FCC) publishes data from Form 477
reports on where broadband services are available.
Internet Service Providers (ISPs) are required to report
to the FCC where they provide internet speeds
exceeding 200 Kilobits per Second (Kbps) for upload or
download. Service is reported at the census block level
in its entirety based upon service at only one location
within the census block.

The FCC’s reporting methodology has limited the ability
to accurately identify the extent of broadband services.
However, the FCC data can be utilized to identify which
providers are in a particular area. The Office of
Broadband does not use FCC data to define locations as
either served or unserved, but to identify locations to
where providers potentially deliver a particular service.

Figure 1, below, demonstrates the number of ISPs that
reported data to the FCC at the census block level as of
December 2020. For example, an area with the darkest
shading of blue is a census block where there are five
available services to at least one location (e.g. VDSL,
Asymmetric xDSL, Cable Modem DOCSIS 3.0, Cable
Modem DOCSIS 3.1, Terrestrial Fixed Wireless).

Implications of FCC Form 477 Data

The implication of FCC Form 477 data, a methodology
based upon reporting at the census block level, is
generalized data. This general information does not
accurately demonstrate broadband availability at the
address level. The data is widely known to exaggerate
the extent of broadband service. Therefore, the data
cannot be used to determine which locations within a
census block can receive service. Instead, the Office of
Broadband analyzes Form 477 to determine which
companies are reporting services to the FCC within the
State of West Virginia.
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TECHNOLOGY OF TRANSMISSION

The West Virginia Office of Broadband does not
automatically recognize speeds reported via the FCC
Form 477 data without validation. Rather, the Office
considers the technology of transmission and existing
network infrastructure.

Broadband service is delivered via several different
technologies. Speed, cost, reliability, and perhaps most
importantly, availability, impact consumer selection of a
particular technology. In broad terms, consumers
access broadband either through wireline or wireless
technology. Wireline technologies that provide
broadband service include DSL, cable modem, and fiber.
Wireless service can include mobile or fixed service, and
sometimes satellite. Because satellite service is
generally not capable of delivering 25/3 Mbps service, it
is not included as a technology option in this report.*

Connectivity to broadband can be received through
several forms of technology. In West Virginia, end-users
can receive data through various forms of technology:

Fiber Optics

Cable Modem

Terrestrial Fixed Wireless
DSL

Satellite

Mobile

Internet access is measured in terms
of bandwidth — the amount of data
that can be sent through a
connection —in megabytes per
second or Mbps. That measurement
pertains to download and upload

speeds. ERVE

speed or fast internet, which is
typically referred to as broadband.
“Broadband” or “broadband service”
is defined by the FCC as Internet s
access with a download speed of 25

Mbps and an upload speed of 3

Mbps, or 25/3 Mbps.

West Virginia consumers seek high- {<<w gt

1 “Types of Broadband Connections,” FCC website, FCC.gov.

Though mobile and satellite can deliver services to end-
users, the Office of Broadband does not focus on the
two for broadhand investments. Nationally, fiber optics,
cable modem, and fixed wireless, are recognized as
reliable broadband services. Following the lead of the
U.S. Treasury, the Office of Broadband recognizes fiber
optics, cable modem, and terrestrial fixed wireless as
preferred broadband delivery platforms with
investment priority directed to fiber.

FIBER-TO-THE-PREMISE

Fiber optic technology converts electrical signals
carrying data to light and sends the light through
transparent glass fibers about the diameter of a human
hair. Fiber transmits data at speeds far exceeding
current DSL or cable modem speeds, typically by tens or
even hundreds of Mbps.

The actual speed the consumer experiences will vary
depending on a variety of factors, such as how close to
a computer the service provider brings the fiber and
how the service provider configures the service,
including the amount of bandwidth used.

Reer Figure 2: Census Blocks with FTTP
1 o Reported to At Least One Location
ST
o mm2
-t '.“:"
poranly R
e N R
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The same fiber providing your broadband can also
simultaneously deliver voice (VoIP) and video services,
including video-on-demand.

Telecommunications providers sometimes offer fiber
broadband in limited areas and have announced plans
to expand their fiber networks and offer bundled voice,
Internet access, and video services.

Variations of the technology run the fiber all the way to
the customer’s home or business, to the curb outside,
or to a location somewhere between the provider’s
facilities and the customer

CABLE MODEM

Cable modem service enables cable operators to
provide broadband using the same coaxial cables that
deliver pictures and sound to your TV set.

Most cable modems are external devices that have two
connections: one to the cable wall outlet, the other to a
computer. Subscribers can access their cable modem
service by simply turning on their computers, without
dialing-up an ISP. You can still watch cable TV while
using it. Transmission speeds vary depending on the
type of cable modem, cable network, and traffic load.

FTTP is the most reliable technology for speeds and
scalability; however, the high cost of implementing new
fiber optic lines has created a digital divide across the
State. This divide limits rural communities from
receiving high-speed connectivity.

Figure 3: Census Blocks Where Cable Modem
Services are Reported to at Least One Location

FTTP is deployed in West Virginia, but in

limited locations. Figure 2 demonstrates é" 02
where fiber is being reported to at least ! 1mm3
one location within a census block. b
Discussed in the implications narrative [ PR B
of this section, this information does s O ;-;? " /s it g -
not imply fiber is available to all areas o i T -t ey
covered in the map. -~/ - <Y i
According to the 2021 FCC Form 477 N | XY ]
release, there are 14 unique fiber , g4 = tadl &
providers in West Virginia: . ;;;{J‘ - ey
* n =

1. A&A Communications is i

2. Alpha Technologies WAL :

3. Armstrong -:,'_é ‘-“:..' e

4. Citynet % S B R

5. TelAtlantic U e K

6. Prodigi N

7. Frontier

8. Shentel

9. HardyNet

10. Hotwire Communications

11. West Side Telecommunications

12. QCOL

[y
w

. RT21
. Spruce Knob Seneca Rocks Telephone
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According to the most recent FCC Form 477 release,
there are 12 unique cable providers in West Virginia:

A&A Communications
Suddenlink

Armstrong

Blue Devil Cable Television
Charter Communications
Comcast

Community Antenna Service
Mikrotec CATV

. Shentel

10. Lycom

11. Massillon Cable TV

12. Zito Media

©ENDU A WS

FIXED WIRELESS

Wireless broadband services are similar to wired
broadband in that they connect to an internet backbone
usually a fiber-optic trunk; however, they do not use
cables to connect to the last mile or
business/residences. Instead they use Wireless Fidelity
(Wi-Fi) connections or radio waves. A computer or
mobile device has a wireless adapter that translates
data into a radio signal and transmits the signal using an
antenna. A wireless router receives the signal, decodes
it and then sends it to the Internet through a wired
Ethernet connection.? There are different technologies
to access wireless broadband:

o Fixed Wireless
e  Wireless Fidelity (Wi-Fi)
e Mobile Wireless (3G, 4G, 5G)

Fixed wireless is a type of high-speed Internet access
where connections to service providers use radio signals
rather than cables. Fixed wireless generally offers
connections speeds between 1 and 10 Mbps (although
speeds are increasing with advances in technology) and
use transmission towers similar to cell phone towers
that communicate to a resident’s transceiver
equipment that, as the name implies, is fixed at the
premise. The transceiver equipment communicates

2 "What are the Wireless Broadband Technologies?”

Broadband Matters, broadbandmatters.com.

with the providers’ ground stations. According to the
most recent FCC Form 477 release, there are 19 unique
fixed wireless providers in West Virginia:

All Points Broadband
Arx Technologies
CityNet
CountryMen Communications
NeuBea
GigaBeam
Hardy Telecommunications
Rural Broadband
JB-Nets
. King Street Wireless
. Micrologic
. Morgan Wireless
. New Era Broadband
. OHS Broadband
. RT21
. Skypacket Networks
. Telegia Communications
. U.S. Cellular
. Win Win Wireless

N WNE

[ N Y T I =Y
W ee~NMTN B WNRO

Figure 4: Census Blocks Where Cable Modem
Services are Reported to at Least One Location
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DIGITAL SUBSCRIBER LINE (DSL)

DSL is a wireline transmission technology that transmits
data faster over traditional copper telephone lines
already installed to homes and businesses. These may
be considered legacy systems. DSL-based broadband
provides transmission speeds ranging from several
thousand to several million bits per second. The
availability and speed of your DSL service may depend
on the distance from your home or business to the
closest telephone company facility

According to the most recent FCC Form 477
release, there are 6 unique DSL
providers in the West Virginia:

HardyNet
West Side Telecommunications
Frontier

Lumos Networks
Armstrong

War Telephone

ok WwbhE

Figure 5: Census Blocks Where DSL Services are
Reported to at Least One Location
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2021 FCCBROADBAND DEPLOYMENT REPORT
The FCC released its annual deployment report, https://www.fcc.gov/document/FCC 2021 Deployment Report, on
January 19, 2021. This report evaluates the availability of fixed and mobile services over a 5-year time period (2015-

2019). The report provides consumer data in four categories:

Access to Fixed Services

1
2. Access to Mobile LTE Services;
3

Access to Fixed and Mobile Mobile LTE Services Combined

4. Access to Fixed or Mobile LTE Services

The FCC has noted that mobile services are not full substitutes for fixed services and that mobile and fixed services must

be evaluated separately.

Figure 6: FCC 2021 Broadband Deployment State Rankings
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West Virginia - 48
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2021 FCC Broadband Deployment
Deployment (Millions) of Fixed 25 Mbps/3 Mbps; Mohile LTE with a Minimum
Advertised Spead of 5 Mbps/1 Mbps; and Mobile LTE with & Median Speed of 10 I WetT VIRCTIIe =
Mbps/3 Mbps by State w%m
L3 Bl
] FCC 2021
Fixed 25 Mbps/3 Mbps Broadband Daployment
Population |
Evaluated la '3 ‘ demw:nm I
(millions) Popu