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Regional Optical Communications (ROC) has a 
host of organizations to recognize for their efforts 
in this project. First and foremost, we would like to 
thank the United States Economic Development 
Administration and the Appalachian Regional 
Commission for providing the grant funding that 
allowed this project to happen. We would also like 
to recognize the West Virginia Department of 
Economic Development’s Office of Broadband for 
their leadership in moving the state’s broadband 
infrastructure forward — their cooperation in 
providing the most up-to-date data for this study 
was invaluable, and without their involvement, the 
project would not have been possible. Similarly, 
we would like to recognize the West Virginia 
Broadband Enhancement Council for helping 
champion this project and solicit support for our 
efforts. Last, but certainly not least, we would like 
to thank the boards of the Region 1 and Region 
4 Planning and Development Councils for their 

vision and their confidence in our team to tackle 
this project.

Next, ROC had several partners throughout 
the project process itself. The Thrasher Group 
handled all project management, engineering, 
address classification, and cost estimates for 
the entirety of the state, as well as development 
of this report — thanks to Jeffrey Hartley, Chad 
Riley, and their team for taking on the task. 
Lit Fiber (Lit Communities) — led by Jessica 
Fowler — oversaw the public outreach portion 
of the project, while Generation West Virginia’s 
Annie Stroud, John Golden, and team provided 
implementation assistance at the local and county 
level. We appreciate the seamless coordination 
of these entities to develop and execute a study 
that will impact West Virginians in every corner of 
the state for years to come. 
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CHAPTER 1 SECTION 2

INTRODUCTION & PROJECT PURPOSE 
Regional Optical Communications — a 19-county 
non-profit consortium dedicated to improving 
broadband access in West Virginia — took on the 
task of coordinating a statewide study aimed 
at identifying the current status of and future 
need for broadband service in West Virginia. 
The project, managed by engineering firm The 
Thrasher Group, took a county-by-county look 
at the addresses in the state that were classified 
as unserved or underserved broadband locations. 
This data was used to create preliminary routes 
along existing utility poles to identify how to bring 
fiber to those addresses in the future. These routes 
— and associated cost estimates — were developed 
to provide a roadmap for regional planning 
and development councils (RPDCs), counties, 
municipalities, and local internet service providers 

(ISPs) to develop projects that could be further 
designed and constructed. A compilation of this 
information was provided to each of West Virginia’s 
55 counties. 

The overarching goal of the study was to bring 
communities closer to closing the state’s digital 
divide.  With unprecedented amounts of funding 
available at both the federal and state levels, having 
shovel-ready projects is immensely important — 
those closer to being ready for construction are 
far more likely to be funded than projects still 
in their infancy. The data collected in this study 
provides a strong baseline for RPDCs, counties, 
and ISPs to show funding agencies the measurable 
outcomes their projects will have. This can increase 
the likelihood of receiving the requested funding 
and gives  a much shorter timeframe for finalizing 
route designs and moving projects to construction. 

In total, more than 14,824 miles of preliminary routing was developed through the course of this study, 
amounting to approximately $1,227,841,007  in future estimated construction costs.  This report provides 
details on how these routes and estimates were developed, the results found in each county, and how 
communities can use this information to bring expanded broadband service to their area. 

14,824+
miles of preliminary routing developed

$1.2 billion
in future estimated construction costs

http://www.wvroc.org/
https://thethrashergroup.com/
https://www.wvregionalcouncils.com/
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PROJECT BACKGROUND 
This project was made possible because of funding 
that Regional Optical Communications (ROC) received 
from the Appalachian Regional Commission and the 
United States Economic Development Administration. 
Once secured, ROC worked with the West Virginia 
Department of Economic Development’s Office of 
Broadband (WVOBB) to move the project forward. 

The venture has been a long time coming, though, as 
ROC has been focused on planning and collaboration 
efforts to improve broadband in the state since its 
inception in 2019. Led by key staff from the Region 
1 and Region 4 Planning 
and Development Councils, 
ROC completed its first 
study of broadband needs in 
2020, centered specifically 
on the 11 counties that 
comprise Regions 1 and 
4. The data collected
resulted in identification
of more than 40 potential
broadband implementation
projects. With the 
preliminary information 
required to submit high-quality, competitive grant 
applications in hand, the study helped these 
counties be shovel-ready when broadband funding 
became available. This model proved extraordinarily 
successful. As a result of the information discovered 
in the study, ROC — working with Generation West 
Virginia and the West Virginia Office of Broadband — 
secured more than $16.6 million in state and federal 
broadband funding in 2022 alone to support further 
planning and construction of several of the projects. 

After seeing this tremendous success — and 
recognizing a need in counties beyond ROC’s 
typical jurisdiction — the ROC team approached 
the WVOBB about the possibility of replicating this 
study on a statewide scale. The WVOBB recognized 
the value and agreed to be a partner on the project. 
Their primary role in this new statewide study was 
to provide ROC the most up-to-date broadband 

coverage data available, which would be used as the 
baseline information for the new study. ROC and 
Generation West Virginia moved forward by applying 
for USEDA funding for the statewide effort in 2021, 
securing the grant needed for the work. 

Additionally, the WVOBB worked with ROC and 
its project team to identify how this study could 
integrate into the state’s larger broadband efforts. 
This primarily came in the form of coordination 
on the federal Broadband Equity, Access, and 
Deployment (BEAD) Program. Overseen by the 
National Telecommunications and Information 

Administration (NTIA), 
this $42.45 billion program 
divvies out funding to each 
state to assist in planning, 
infrastructure deployment, 
and adoption programs 
related to high-speed 
internet access. Each state 
is required to provide a 
multi-part proposal, digital 
equity plan, and workforce 
plan to NTIA that details 
how they will use their 

BEAD allocation. The ROC statewide study will be an 
important component of this process. One reason is 
its direct impact on providing some of the detailed 
information that was required in the Preliminary 
Proposal Volume 1, which must identify the specific 
project locations to receive BEAD funding. With more 
than $1.21 billion coming to West Virginia through this 
program — the 11th highest allocation in the nation1 
— the quality of data included in this process will be 
vital to the state’s success. 

While the WVOBB was a helpful partner for the 
project, ROC engaged several other key entities 
throughout the process as well. Generation West 
Virginia, The Thrasher Group, and Lit Fiber (Lit 
Communities) each played significant roles in the 
study. A detailed look at their roles is broken down in 
the Methodology section of this report. 

With more than $1.21 billion 
coming to West Virginia 
through this program — 
the 11th highest allocation 
in the nation — the quality 
of data included in this 
process will be vital to the 
state’s success.

CHAPTER 1 SECTION 2

BROADBAND OVERVIEW
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https://www.ntia.gov/
https://thethrashergroup.com/
https://www.lit-fiber.com/
https://www.ntia.gov/press-release/2023/biden-harris-administration-announces-state-allocations-4245-billion-high-speed
https://www.wvregionalcouncils.com/
https://broadband.wv.gov/wp-content/uploads/2023/08/WV-BEAD-Initial-Proposal-Volume-1-Draft-2023.8.29-1.pdf
https://broadband.wv.gov/
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CHAPTER 1 SECTION 2

KEY CONCEPTS 
While internet use is a daily task for most and the 
word “broadband” is heard often, it is important 
to note the specific definition of the term in the 
context of this project, as well as several other key 
concepts covered by the study.  

Broadband can be generally defined as the 
transmission of wide bandwidth data over a high-
speed internet connection2. This study focuses 
specifically on ensuring sufficient broadband service 
is provided to every Broadband Serviceable Address 
(BSL) in West Virginia. A BSL is as “a business or 
residential location in the United States at which 
mass-market fixed broadband internet access 
service is, or can be, installed.”3 What is considered 
“sufficient broadband service” is based on specific 
speed levels. Addresses receiving internet speeds 
below 100 megabytes per second (Mbps) download 
and 20 Mbps upload are considered “underserved”, 
while anything less than 25 Mbps download and 30 
Mbps upload is considered “unserved.”4 These were 
the two key metrics taken into consideration during 
the ROC study. 

Also important to note, all of the routing planned 
in this study is specifically for the deployment of 
new fiber optic cable. Fiber is a material type used 
for transmitting internet service. It is made up of 
very thin strands of glass that use light to transmit 
data. There are several other delivery methods 
that are also capable of transmitting internet 
service — such as coax, copper line, fixed wireless 
internet towers, cellular networks, and satellite 
internet — but fiber was the chosen method for 
this study. Fiber networks offer significantly higher 
speeds, more reliable and secure connections, and 

longer material lifespans than other methods. In 
fact, a single strand of fiber offers 1,000 times 
more capacity than alternative communication 
solutions.5 Because of these benefits, fiber was 
determined to be the most beneficial option 
for West Virginia’s communities. The fiber itself, 
though, must be operated by an internet service 
provider for a signal to be transmitted. The role of 
ISPs will be noted later in this report, along with 
greater detail on the fiber deployment planning 
process. 

Another set of key concepts are middle mile, last 
mile, and fiber to the home (FTTH). According to 
the NTIA, middle mile infrastructure refers to “the 
connection between a local network, also called a 
‘last mile’ connection, and the backbone internet 
network,” while last mile refers to “the technology 
and process of connecting the end customer’s 
home or business to the local network provider.” 
The ROC study at hand is considered a middle mile 
to last mile project with no lateral service drop. This 
means that the routes designed reach an end point 
but are not technically FTTH projects, as FTTH 
requires delivery and connection of fiber optics 
directly to the home itself. Once an internet service 
provider opts to serve a route from this study, their 
service drop will complete the FTTH connection.

As a comparison, broadband infrastructure can 
be thought of similarly to roadway infrastructure. 
In this scenario, the backbone network is the 
equivalent of a highway, while middle mile is similar 
to main county roads, last mile is like broadband’s 
version of streets, and lateral service drops are the 
equivalent of a home’s driveway.

1 Biden-Harris Administration Announces State Allocations for $42.45 Billion High-Speed Internet Grant Program as Part of Investing 

in America Agenda | National Telecommunications and Information Administration (ntia.gov)
2 BroadbandUSA: Connecting America’s Communities (doc.gov)
3 About the Fabric: What a Broadband Serviceable Location (BSL) Is and Is Not — BDC Help Center (fcc.gov)
4 Microsoft PowerPoint - State_Local 2-Pager_Final 01.27.2022 (doc.gov)
5 A Guide to Fiber-Optic Cable Bandwidth (thenetworkinstallers.com)

https://www.ntia.gov/press-release/2023/biden-harris-administration-announces-state-allocations-4245-billion-high-speed
https://broadbandusa.ntia.doc.gov/sites/default/files/publication-pdfs/bbusa_broadband_glossary.pdf
https://help.bdc.fcc.gov/hc/en-us/articles/16842264428059-About-the-Fabric-What-a-Broadband-Serviceable-Location-BSL-Is-and-Is-Not#:~:text=Updated%2007%2F18%2F2023,or%20can%20be%2C%20installed.%E2%80%9D
https://broadbandusa.ntia.doc.gov/sites/default/files/2022-02/State_Local%20IIJA%202-Pager_Final%2001.27.2022.pdf
https://thenetworkinstallers.com/blog/fiber-optic-cable-bandwidth/
https://broadbandusa.ntia.doc.gov/sites/default/files/publication-pdfs/bbusa_broadband_glossary.pdf
https://help.bdc.fcc.gov/hc/en-us/articles/16842264428059-About-the-Fabric-What-a-Broadband-Serviceable-Location-BSL-Is-and-Is-Not#:~:text=Updated%2007%2F18%2F2023,or%20can%20be%2C%20installed.%E2%80%9D
https://broadbandusa.ntia.doc.gov/sites/default/files/2022-02/State_Local%20IIJA%202-Pager_Final%2001.27.2022.pdf
https://thenetworkinstallers.com/blog/fiber-optic-cable-bandwidth/
http://www.wvroc.org/
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CHAPTER 1 SECTION 2

BROADBAND STATUS IN THE STATE 
With a mountainous terrain and countless 
rural communities, it comes as no surprise that 
broadband accessibility in West Virginia does not 
meet national standards. In fact, according to the 
West Virginia State Broadband Plan 2020-2025, 
the state measures in the bottom tier — or in some 
cases dead last — across most broadband access 
and adoption measures. US News and World 
Report’s Internet Access Rankings places West 
Virginia last on their list as well, with broadband 
subscription rate and access to Gigabit internet 
large factors. Further, FCC data recognizes more 
than 900,000 broadband serviceable locations 
(BSLs) in the state, but data shows 30.17% of 
those locations as unserved, receiving speeds 
under 25/3 Mpbs. This is the second highest 
percentage of unserved locations in the nation, 
ranked only slightly below Alaska’s 31.97%.6

These numbers are significant and have deep 
implications for residents of the Mountain 
State. West Virginia has long struggled to have 
a diversified, stable, and growing economy. The 
state has experienced particularly devastating 
impacts over the last several decades through 
the decline of the coal industry, a wavering 
natural gas trade, the ongoing opioid epidemic, 
and the COVID-19 pandemic. With so many facets 
of the business world now reliant on internet 
access — from entirely remote careers and 
video conferencing capabilities to online product 
delivery and service models — the lack of 
reliable broadband access is a key factor in West 
Virginia’s economic development landscape. Not 
only that, broadband service is also imperative 
for adequate access to educational resources, 
healthcare services, government programs, and 
social connections.

IMPACT ON WEST VIRGINIA’S COMMUNITIES

6 BEAD Allocations Announced June 26, 2023-West Virginia’s Allocation Exceeds $1.2 Billion - WV Broadband : WV Broadband

	» West Virginia is second in the Nation for percentage of unserved locations at 30.17%, 
following Alaska’s 31.97%.

	» West Virginia is 12th in the Nation for most unserved locations totaling 271,623.

	» West Virginia’s per capita allocation is among the highest in the nation at $4,458 per 
unserved location.

	» In the latest update of the National Broadband Map, the FCC identified 900,408 
Broadband Serviceable Locations (BSLs) in West Virginia. (900,408 BSLs /271,623 
unserved locations = 30.17% unserved)

	» West Virginia gained 86,860 unserved locations in the latest version of the National 
Broadband Map accounting for a total of 271,623 unserved locations.

	» West Virginia gained the second highest number of unserved locations in the Nation 
in the Version 2 release of the National Broadband Map, following North Carolina at 
114,718.

MAPPING AND DATA QUICK FACTS

From: BEAD Allocations Announced June 26, 2023-West Virginia’s Allocation Exceeds $1.2 Billion - WV Broadband : WV Broadband

https://broadband.wv.gov/bead-allocations-announced-june-26-2023-west-virginias-allocation-exceeds-1-2-billion/#:~:text=On%20June%2026%2C%202023%2C%20the,and%20Jobs%20Act%20(IIJA).
https://broadband.wv.gov/wp-content/uploads/2020/01/West_Virginia_State_Broadband_Plan_2020-2025.pdf
https://www.usnews.com/news/best-states/rankings/infrastructure/internet-access
https://broadband.wv.gov/bead-allocations-announced-june-26-2023-west-virginias-allocation-exceeds-1-2-billion/
https://broadband.wv.gov/bead-allocations-announced-june-26-2023-west-virginias-allocation-exceeds-1-2-billion/
https://www.fcc.gov/
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CHAPTER 1 SECTION 2

IMPLEMENTING CHANGE FOR THE FUTURE 
There has never been a more apt time to address 
these concerns. One of the many outcomes of the 
global COVID pandemic was an increased awareness 
towards the importance of internet accessibility. 
Experiencing a time when everything from healthcare 
consultations to grocery orders needed to be 
completed online led to a vast increase in federal 
funding available to address connectivity issues. 
West Virginia recognized the growing availability of 
opportunities, worked to position itself to capitalize 
on the moment, and maximized funding allocations 
for the state. 

ROC’s statewide broadband study will play a vital 
component in the process moving forward. The data 
gleaned from the study was packaged and distributed 
to each county. This information provides a clear 
idea of what broadband implementation projects are 
feasible in their area. It gives the needed resources 
for counties, municipalities, regional planning and 
development councils (RPDC), internet service 
providers (ISP), and other entities to apply for the 
federal and state funding opportunities coming 
available, making it possible to construct the outlined 
projects and truly close the digital divide in West 
Virginia. Without this grant assistance, the cost to 
construct these projects is nearly insurmountable.
Rough terrain and sparse population densities in 

so many areas of the state make it economically 
unfeasible for ISPs to expand their territory at their 
own cost. Federal funds, however, will help remove 
a substantial amount of financial burden from 
communities and ISPs, giving a much stronger ability 
to deploy projects in every part of the state. 

Local leaders will be instrumental in making 
that happen. It will be down to the RPDCs, county 
commissions, economic development authorities, 
and ISPs to operationalize the data provided in this 
study. This will be a collaborative effort, starting 
with the assistance of the entities involved in 
the study — including ROC, The Thrasher Group, 
Generation West Virginia, and Lit Fiber — to 
ensure the data provided is understood and next 
steps are clear. This task has been started through 
virtual presentations with each RPDC and follow-
up meetings with individual entities to explain their 
results. Ultimately, though, it will be the leadership 
of the counties and ISPs themselves that moves 
implementation projects forward to secure funding 
and go to construction. The work West Virginia 
communities do to deploy reliable broadband 
service will have an immeasurable impact on the 
state for generations to come, facilitating better 
access to employment, education, healthcare, 
government services, and connection to others. 

http://www.wvroc.org/
https://thethrashergroup.com/
https://generationwv.org/
https://www.lit-fiber.com/
https://www.wvregionalcouncils.com/
https://www.wvregionalcouncils.com/
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REGIONAL OPTICAL COMMUNICATIONS 
Regional Optical Communications (ROC) 
orchestrated this study. Comprised of both public 
and private-sector representatives, ROC has 
historically focused on broadband efforts in a 
multi-county region. After completing a broadband 
study of their core area that proved highly effective 
for generating fundable broadband deployment 
projects, ROC identified the potential for taking 
the work statewide. To make it happen, ROC and 
partners secured funding from the Appalachian 
Regional Commission (ARC) and United States 
Economic Development Administration (USEDA). 

Once funding was secured, ROC contributed several 
more key elements for project success. First, 
their proven methodology from the initial study 
was carried over as the basis for how to conduct 
the statewide effort. Additionally, ROC played 
an integral role in both the front- and back-end 
user experience of the study itself. The ROC staff 
members who led the charge for this project, John 
Tuggle and Jason Roberts, are executive directors 
of the Region 4 and Region 1 RPDCs respectively. 
As such, they and their staff members used their 
peer networks to contact the regional planning and 
development councils across the state to solicit 
existing data upfront in order to incorporate it into 
the baseline information used for the study. Input 
from Mr. Tuggle and Mr. Roberts was also taken into 
account when determining the format of the final 
deliverables, as they have a deep understanding of 
how the RPDCs and counties will use the information 
based on their personal experiences. 

THE THRASHER GROUP
While ROC provided oversight for the entirety of 
the study, The Thrasher Group (Thrasher) was 
responsible for project execution. A West Virginia-
based engineering, architecture, and field services 
consulting firm, Thrasher was hired through a 
competitive, qualifications-based process to serve 
as the engineer and project manager for the 
study. As such, Thrasher’s team — led by Jeffrey 
Hartley and Chad Riley — coordinated the entirety 
of the project. This included data collection, GIS 
mapping, preliminary routing, cost estimation, 
stakeholder coordination, integration into the 
state’s BEAD plan, development of this report, and 
overall management of the project. Details on how 
Thrasher approached each of these topics will be 
covered in greater detail later in this section.

GENERATION WEST VIRGINIA
Generation West Virginia (GWV) is a statewide 
organization dedicated to attracting, retaining, and 
advancing young people in the Mountain State. They 
have worked with ROC on broadband development 
efforts since 2020 and continued that partnership 
through this project. With vast expertise in the 
grant writing field, the broadband team at GWV was 
integrated into this project at both its beginning 
and end. To start, they assisted ROC in pursuing 
and securing the initial ARC and USEDA funding 
used to execute the study. Moving forward, they 
will be instrumental in helping regions, counties, 
communities, and internet service providers pursue 
funding to bring projects to life — GWV will offer 
pro bono grant writing services on a first-come, 
first-served basis to those interested in using the 
data from this study in grant applications in the 
future.   

CHAPTER 1 SECTION 3
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LIT FIBER (LIT COMMUNITIES)
Lit Fiber (Lit) works with municipalities and local 
governments to build the infrastructure needed 
to deliver the highest levels of future-proof 
connectivity to communities across the US. For 
this project, Lit’s main task centered on community 
outreach. Primarily, this was seen through the 
development, advertising, and execution of 
informational webinars. Lit’s team put together 
the materials for each webinar — which will be 
discussed later in this document — with a goal of 
providing RPDCs, county commissions, and local 
stakeholders with an overarching understanding of 
what the study accomplished and what materials 
they would be receiving upon its completion. Lit also 
participated in the webinars, where they were able 
to offer technical expertise from the perspective 
of an internet service provider, as needed.

WEST VIRGINIA OFFICE OF BROADBAND
The West Virginia Office of Broadband (WVOBB) 
was created to support broadband development 
in the state and serves as the main hub for its 
broadband data. As such, the primary role of the 
WVOBB for this project revolved around data 
supply. To start the project, the WVOBB provided 
Thrasher with their most up-to-date address 
data to ensure accuracy in the study. They also 
provided ongoing input on projects that may not 
yet be reflected in the data but recently received 
funding, so that the most up-to-date information 
was taken into consideration. Additionally, WVOBB 
connected Thrasher with Tilson, the state’s 
broadband engineer, in an effort to align this study 
with Tilson’s work on the West Virginia BEAD plan. 
While Thrasher’s work remained primarily focused 
on executing the scope needed for a statewide 
connectivity study, the Thrasher team incorporated 
specific additional details that allowed the study to 
contribute to the larger efforts of the BEAD plan — 
which is required by the NTIA before the state’s $1.2 
billion is released — which helped secure funding 
for future West Virginia broadband projects. 

CHAPTER 1 SECTION 3
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The first step in the project process was data 
collection. This was arguably the most important 
piece of the puzzle and a multi-faceted step. 
Thrasher worked with several entities to gather 
the most up-to-date information available to 
use as a base for the routing and cost estimate 
deliverables created through this study. 

This was primarily a collaboration with the West 
Virginia Office of Broadband (WVOBB). As the 
state’s official broadband oversight entity, the 
WVOBB has access to West Virginia’s portion of 
the Federal Communications Commission National 
Broadband Map. This map is made up of two 
separate sets of data — the Fabric and broadband 
availability. In the simplest terms, the Fabric shows 
all broadband serviceable locations (BSLs) — 
addresses that can be connected to the internet — 
while the broadband availability data shows what 
level of broadband service, if any, currently exists 
at each BSL. Both of these datasets are updated 
by the FCC approximately every six months. The 
WVOBB provided Thrasher with the most recent 
version of the map at the time of the study’s start 
(the BTA map). This map served as the basis of 
information during the routing process. 

While the BTA map provided the most accurate 
information available at the outset, additional data 
was incorporated to increase its precision. The 
largest component of this was the integration of 
funded projects, so that these unbuilt but planned 
routes could be accounted for in the study. The 
WVOBB proved incredibly helpful during this 
process. They provided information on a variety of 
federally funded projects, such as the NTIA Middle 
Mile Broadband Infrastructure Grant Program 
and the Appalachian Regional Commission’s 
Partnerships for Opportunity and Workforce and 
Economic Revitalization (POWER) Initiative grant. 
They also provided input on projects which had 
received funding directly from WVOBB, including 
those funded through the state’s Line Extension 
Advancement and Development (LEAD), Major 

Broadband Project Strategies (MBPS), and 
GigReady programs.
 
The last step of the data collection process 
went beyond the state level to directly engage 
communities, making an effort to capture plans and 
studies that may have been done independently 
or received funding through a non-federal or 
non-state avenue. To accomplish this, ROC sent 
a letter to regional planning and development 
councils (RPDCs) to explain the project their 
team was undertaking and requested information 
be submitted on any broadband studies or plans 
completed in their region in recent history. After 
this initial contact, The Thrasher Group reached 
out to all 55 of the state’s county commissions 
with the same general information and request. 
These efforts yielded responses from several of 
the entities contacted, each of which provided 
Thrasher with information and GIS files on their 
current broadband landscape for incorporation 
into the base map. Several ISPs were contacted 
during this process as well, but because their 
information is proprietary, it was not shared for 
the study. 

DATA COLLECTION

CHAPTER 1 SECTION 3

https://broadband.wv.gov/
https://www.fcc.gov/
https://thethrashergroup.com/
https://broadbandusa.ntia.doc.gov/funding-programs/enabling-middle-mile-broadband-infrastructure-program
https://www.arc.gov/grants-and-opportunities/power/
http://www.wvroc.org/
https://www.wvregionalcouncils.com/
https://broadbandmap.fcc.gov/home
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COUNTY MAPS
Thrasher’s team put all of this data into Esri — a geographic information system (GIS) — which allowed all of 
the data to be directly tied to specific geographic points on a map. Interactive maps were created for each 
county in West Virginia using the information provided by the WVOBB as the base of the maps. Data was then 
compiled in multiple layers that could be toggled on and off depending on what information was necessary 
during each step of the project. 

MAP CREATION AND ADDRESS CLASSIFICATION 

CHAPTER 1 SECTION 3

DATA LAYERS

•	 Targeted Addresses: Those receiving less than 100/20 Mbps; addresses needing 
broadband service

•	 Unserviceable Targeted Addresses: A location receiving less than 100/20 Mbps but 
without the infrastructure available that is needed to bring service to the address

•	 Other Addresses: A location that already met the speed guideline to qualify as served 
or where grant funds were already allocated to that address

•	 Existing Routes: Places where known broadband routes existed
	» This was largely based on the information available through legacy files of historical 
GIS data and was used to help identify where new broadband routes needed to 
begin and end. Additionally, if a route was known to be funded — even if not yet built 
— it was considered existing.  

•	 Proposed Routes: Any broadband route that was planned but not yet constructed; 
where applicable a separate Proposed Buried Routes layer was also added 
	» This includes the routes Thrasher developed throughout the study.  

•	 RDOF Zones: Areas covered by Rural Digital Opportunity Fund (RDOF) zone funding
	» RDOF is a previous broadband funding initiative through the FCC in which ISPs bid 
on opportunities to build out their networks in specific locations. There are large 
swaths of RDOF-eligible areas in West Virginia — publicly available data was used 
to populate these areas on their own map layer for this study. Further explanation 
of why this was important and how it impacted the routing process is included in the 
next section of this report. 

https://www.esri.com/en-us/home
https://broadband.wv.gov/
https://thethrashergroup.com/
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ADDRESS CLASSIFICATION
The address classification process was the initial 
step in accurately populating these maps, as 
addresses were the base information upon which 
all other layers were reliant. The initial information 
from WVOBB had addresses classified in one of two 
ways: Targeted (those not meeting 100/20 Mbps 
speeds) and Other (those considered served or 
where funds were already in place for the location 
to become served). Thrasher staff did not update 
any address classifications based on speeds. They 
did, however, make classification adjustments based 
on new funding announcements and research into 
each address’s BSL status. 

As announcements were made public for newly 
funded projects, Thrasher’s team updated the base 
map to reflect the addresses in these areas as Other 
to indicate it would already be served. This was 
done for two key reasons. First, any address that 
already had federal dollars allocated to it became 
automatically ineligible to receive additional 
federal funding. Second, the goal of ROC’s study 
was to create the most accurate picture of West 
Virginia’s current broadband landscape possible. 
Thus, including everything already accounted for 
under a funded project helped paint that picture 

and reduced the chances of duplicating the already 
planned route in a future project. 

Next, the focus moved to Targeted Addresses. 
While the existing data from WVOBB indicated 
that these addresses did not have adequate 
broadband service, there was not a distinction 
of whether the address could receive service. To 
determine whether service was truly needed, 
these targeted addresses were further classified 
into Serviceable or Unserviceable. This was done 
to help ensure that only broadband serviceable 
locations (BSLs) were being routed to, which would 
save time, effort, and grant allocations down the 
road. To do this, Thrasher’s team used in-house 
aerial imagery to inspect every Targeted Address. 
The aerial imagery alone could not determine 
whether a structure was a home/business/etc., so 
the existence of utilities was used to help identify 
these facilities. If the structures appeared to be 
sheds (or other accessory buildings adjacent to 
houses), barns, dilapidated structures, fields, etc., 
they were identified as Unserviceable Targeted 
Addresses and not included in the routing portion 
of the study. All Targeted Addresses which clearly 
had power utilities associated with the structure 
remained as Targeted Addresses. 

CHAPTER 1 SECTION 3

https://broadband.wv.gov/
https://thethrashergroup.com/
https://thethrashergroup.com/
http://www.wvroc.org/
https://broadband.wv.gov/
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ESTABLISHING PARAMETERS
Before the preliminary routes could be developed, 
standard parameters were defined. The most important 
consideration was the decision to use existing power 
routes as the primary guide for designing new fiber 
routes. This was chosen for several reasons. First, it 
provided a more cost-effective option overall — West 
Virginia’s power routes are typically aerial networks, 
which are generally less expensive to utilize than 
underground utility placement. Using power poles 
was also the most scalable option for a project of this 
magnitude — aerial imagery could be used to follow the 
routes via desktop review, as opposed to conducting 
a full field study of the state, which would be far 
more costly and time intensive. Further, power routes 
were found to help provide the most accurate data 
in terms of footages and expected cost, particularly 
when compared to roadways. While many high-level 
broadband studies do use roadways for their routing, 
West Virginia’s winding roads have a direct impact on 
the footages that would be produced, thus increasing 
the anticipated cost of a project. There are also a large 
portion of roadways in the state which do not have 
power poles directly following them, so while roadways 
and power poles may provide similar footages in other 
states, it was not found to be as accurate a measure in 
West Virginia.  

Another parameter established at the beginning of the 
process was where a route should generally terminate 
on a property. Because there are a variety of different 
internet service providers who may be involved in the 
actual execution of the projects that result from this 
study, Thrasher was mindful that each entity operates 
differently for the last mile portion of their projects. 
Therefore, routes were drafted to within 250 feet of 
each serviceable address. It was expected that the 
ISP would cover the remaining distance to the home 
through their service drop. 

DESIGN PROCESS
Once the baseline parameters were set, the preliminary 
routing process began. Routes were completed on 
a county-by-county basis, with a singular person 
responsible for the entirety of a county’s initial 

design. In order to maintain a level of consistency and 
familiarity with the vast amount of data in each county, 
the Thrasher staff member who performed the initial 
address classification of the county also performed 
the preliminary route development there. 

The assigned staff person — a Routing Specialist — 
began by analyzing the existing telecommunication 
routes in the county, using the Existing Routes layer 
on the Esri map developed for the study. This was 
overlayed with the Targeted Addresses layer. The 
Routing Specialist then identified a serviceable 
location and found an existing route nearby to extend 
to that location. This was done throughout the entire 
county. During the process, a distinct effort was made 
to ensure that all newly proposed routes connected 
to a currently existing route. This was done to avoid 
creating “islands” of service.

A focus on feasibility — and cost effectiveness — 
drove the vast majority of decisions during the routing 
process. For example, if there were clearly multiple 
options on how to route to a specific address, the 
route that offered the shortest amount of linear feet 
while still being routed on power poles was the option 
chosen. Similarly, the Thrasher team was careful to 
match existing conditions in an area. While the default 
option was aerial routing, if the existing power source 
in an area was underground, the fiber route developed 
for that area was also underground. The same was 
true for existing broadband routes — if a county 
submitted a study or existing infrastructure route 
during the data collection process that was specifically 
routed underground, that was reflected in the routing 
conducted through this study. This method was 
adopted to match existing infrastructure and maximize 
the feasibility of constructing the proposed routes. It 
should be noted, however, that field verification was 
not performed to determine whether available conduit 
existed. 

Another part of the feasibility focus involved periodic 
checks on potential make-ready efforts. During the 
design process, Thrasher’s Routing Specialist would 
perform a spot check using Google Earth Street View, 

CHAPTER 1 SECTION 3

ROUTING 

https://www.esri.com/en-us/home
https://earth.google.com/web/
https://thethrashergroup.com/
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CHAPTER 1 SECTION 3

where possible, to get a rough idea of the status of the 
power poles in the area. This would involve reviewing 
how many attachments already existed on the pole and 
if it appeared to have additional available capacity for a 
new line in the communications space. Typically, poles 
with more attachments have more expensive make-
ready costs because it takes more to accommodate a 
new line. In some cases when the communication space 
does not have capacity available, the entire pole will 
need replaced with a taller one to accommodate the 
increased number of lines, resulting in a higher make-
ready cost. 

Consideration of Rural Digital Opportunity Fund 
(RDOF) zones also played a part in the routing 
process. As mentioned previously, a map layer was 
provided for each county that highlighted anywhere 
considered an RDOF zone, where federal RDOF funds 
were already awarded for broadband expansion. This 
layer was important to incorporate from a logistics and 
feasibility perspective, but remained a complicated 
piece of the puzzle. Addresses that exist in RDOF 
zones had been designated as Other by WVOBB in the 
initial address data provided, indicating that they did 
not need served. 

As mentioned, any addresses already receiving 
federal funding would not be eligible to “double dip” 
and receive additional federal funding. Because plans 
were in place for the addresses to become served, 
new routes did not need established. These RDOF 
zones, though, were created based on Census Blocks. 
By design, Census Blocks have varied and irregular 
shapes and sizes, and not every Census Block in an 
area qualified for RDOF. Because of this, there were 
many places found to have small pockets of unserved 
addresses within what appeared to be largely served 
communities. Thrasher’s team used the RDOF zone 
data layer to determine the appropriate routing for 
addresses in these pockets to ensure they were not 
missed in the process. 

LIMITATIONS
As with any study, there were limitations to the process. 
While Thrasher and ROC made every attempt to get 
the most updated address and routing information 
available, the project team was reliant on local partners 

to provide input on the most recent data. Not every 
regional planning and development council (RPDC) or 
county commission responded to requests for input, so 
it is likely that some planned or recently funded routes 
did not get incorporated into the base map. The study 
was also a multi-month process, so additional build-
outs of broadband lines could have occurred after the 
initial data was received, which would not be reflected 
in the Existing Routes layer.

There were also instances in which best judgment had 
to be used to interpret existing data. For example, if 
all addresses in an area were provided to Thrasher 
with the designation of Other — indicating that they 
were served — but Thrasher did not have record of 
an existing route there, the assumption was made that 
a route did in fact exist. Conversely, assumptions on 
right-of-way (ROW) access were left out of the study 
- in order to keep the scope of work manageable, 
research on ROW ownership was not included as part 
of the process. While many power companies already 
have communication lines included in their ROW 
agreement with residents, some areas will almost 
certainly need approval from the resident before a 
new communication line can be added. Determination 
of ROW access will be left to the entity that pursues 
construction of a project, and they will have to identify 
if or how much the ROW impacts its feasibility. 

Last, there is the limitation of human implementation. 
This study was not an automated process — every 
piece of the project was examined by individuals, so 
human error is a possibility in the outcome. While 
automated programs would reduce that chance, the 
use of human judgment allowed Thrasher’s team to go 
beyond simply choosing the shortest route possible. 
Rather, this allowed Thrasher to follow the power 
routes specifically and attempt to follow power-only 
poles or joint-owned poles. This was done by reviewing 
aerial imagery to identify which poles had transformers, 
which was assumed to indicate they were owned by the 
power company. An automated program wouldn’t be 
able to provide that level of judgment without having 
specific pole data points, which were only available 
in some areas of the state. While that system made 
human error a possibility, it allowed for a much more 
detailed and thorough end product. 

https://www.fcc.gov/auction/904
https://broadband.wv.gov/
http://www.wvroc.org/
https://www.wvregionalcouncils.com/
https://thethrashergroup.com/
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Once a county’s routes were outlined and reviewed, the cost estimating process began. The estimates were 
developed to provide a rough view of what funding would be needed to get the entire county served, as well 
as an idea of what local match funding might need to be generated. It is not broken down by route or specific 
sections but provides overall unit costs per item and per mile so that approximate costs can be developed 
when a specific project area is later identified. 

COST ESTIMATING

ENGINEERING
•	 Covers anticipated needs related to survey, 

engineering design, development of 
construction plans, and the bidding process

•	 Allocated $5,500 per mile

PERMITTING, EASEMENTS, AND 
ENCROACHMENT ACQUISITION
•	 Covers anticipated permitting needs — 

particularly environmental and West Virginia 
Division of Highways permits — as well as 
fees associated with the easement and 
encroachment processes and right-of-way 
research

•	 Allocated $1,500 per mile

POLE PLACEMENT AND MAKE-READY
•	 Covers the anticipated needs around 

adjusting existing pole attachments to allow 
adequate room for a new fiber line or the 
replacement of a pole should more space be 
needed to add a fiber line

•	 Allocated $15,000 per mile

AERIAL CONSTRUCTION LABOR
•	 Covers the labor and materials required to 

construct aerial fiber routes

•	 Allocated $50,000 per mile

UNDERGROUND CONSTRUCTION LABOR
•	 For routes specifically designed as 

underground fiber, covers associated 
construction costs to place the routes 
underground

•	 Allocated $150,000 per mile

FIVE MAIN CATEGORIES FACTORED INTO COST ESTIMATES:

Costs for these items were developed based on 
industry experience and meant to serve as an 
average amount to anticipate the need for the 
entirety of the county. For example, pole make-
ready costs may be less expensive than the 
allocated $15,000 per mile in the rural areas of a 
county, but this extra budget will likely be needed 
to help cover more expensive make-ready costs in 
downtown areas. 

Additionally, several soft costs were factored into 
the estimating process. Because the build-out 
process for these projects will likely be lengthy, 
a 10% construction contingency was added. This 

was intended to help cover the varying cost 
of materials and labor that may arise over the 
next several years, as well as provide a cushion 
for unexpected costs that may arise. A 1.5% 
legal fee and a 2% administrative fee were also 
taken into consideration so that items like grant 
administration, legal counsel, and other similar 
tasks would be included in the final cost. These 
are pieces that were suggested by the ROC team’s 
Region 1 and Region 4 RPDC members, as they are 
often overlooked but can majorly impact a project’s 
budget. Factoring them in from the beginning was 
done to help ensure the entire cost of a project 
would be understood and pursued from the outset. 

http://www.wvroc.org/
https://www.wvregionalcouncils.com/
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DOCUMENTATION
Every piece of the project had a quality-assurance 
and quality-control element assigned to it to help 
provide the best product possible. A tracking 
document was set up at the beginning of the project 
to note the progress being made and who from the 
Thrasher team was responsible for each task. The 
document was broken down to include 
the following data for each of the 55 
counties: what Routing Specialist 
was assigned to the county, who 
was responsible for reviewing 
the route, the percentage 
of routing complete, the 
percentage of review complete, 
and any questions that needed 
answered regarding the county’s 
routing. This information was 
used in weekly internal meetings 
during which the Thrasher team 
reviewed progress and questions from 
the previous week and planned tasks for 
the upcoming week. It was also instrumental 
in driving project discussion with ROC during bi-
weekly progress meetings. ROC also had access to an 
interactive, web-based map where live progress could 
be seen throughout the process. 

ROUTING
As the main portion of work and the area that yielded 
the most data points, the routing process had a 
heavy layer of quality control integrated. Keeping 
the Routing Specialist consistent was a vital quality-
assurance measure to put in place since such a vast 
amount of information was held within each county. 

Therefore, the Routing Specialist who performed the 
address classification used their existing familiarity 
with the county to perform the same county’s 
routing. When that initial Routing Specialist deemed 
the county complete, a different team member would 
step in to review the routes identified. This allowed a 
fresh set of eyes to check the work, bringing no pre-
conceived knowledge or assumptions about the area. 

This second team member specifically followed all of 
the routes that the original Routing Specialist laid out, 
examining both the routes themselves and all Targeted 
Addresses in the county. This process was completed 
using a grid system to ensure no areas were missed. 
Reviewers verified that the routes were all on poles 
and all routes reached the last address in the area 

(the end-of-line user), ensuring no addresses 
were left off the county’s routes. After 

the second team member completed 
their review, a third team member 

performed a high-level look at the 
county, turning off all map layers 
except for Targeted Addresses 
and Proposed Routes. This step 
was designed to identify if any 
redundancies existed and help 

ensure the most cost-effective 
routes were being used. Once the 

process was complete, Thrasher's 
overall project manager provided a 

final review of all information. The project 
manager also provided a high-level review to 

determine if any routes in the county at hand could 
connect to routes in a neighboring county to allow for 
a regional approach for bringing broadband service to 
the area in the future. 

COST ESTIMATES
To help provide the highest-quality cost estimates 
possible, this portion of work was not started for 
a county until all stages of its routing review were 
complete. The unit pricing used for the estimates 
was also verified with both the West Virginia Office 
of Broadband (WVOBB) and Tilson, the WVOBB’s 
engineering consultant. These two entities used their 
experience in the state and across the broadband 
industry to verify the unit pricing would provide an 
accurate picture of cost for the counties. Several 
internet service providers were also contacted for 
their input on accuracy of market value. Additionally, 
representatives from ROC were consulted as to what 
amounts of soft costs should be factored into the 
estimates to assure the full picture of a project was 
taken into account. 

QA/QC

https://thethrashergroup.com/
https://thethrashergroup.com/
http://www.wvroc.org/
https://tilsontech.com/
http://www.wvroc.org/
https://broadband.wv.gov/
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Last, but certainly not least, it is important to note 
that community engagement efforts were made 
throughout the project. As discussed previously, 
outreach efforts on the front end consisted of 
contacting RPDCs and county commissions to solicit 
existing and planned broadband infrastructure 
across the state. As the study began coming to an 
end, the community-outreach process was revived in 
an attempt to re-engage communities ahead of their 
receipt of the data collected. This primarily came in 
the form of informational webinars.

First, a pre-recorded introductory webinar was 
created and distributed to all 11 RPDCs. This video 
served to re-introduce ROC and the study at hand, the 
importance of broadband to the state’s communities, 
what deliverables would come from the study, and 

the next steps that may need taken to use the data. 
Then, a live webinar was held with each individual 
RPDC — and additional community stakeholders 
invited by the RPDCs — to further explain the study, 
provide a high-level overview of the results for each 
of that RPDC’s counties, and what to expect from the 
final deliverables. These were interactive webinars 
that allowed for question-and-answer throughout 
the process, and participants were provided with a 
recording of the webinar afterwards to share with 
others as needed. These presentations were created 
by the team at Lit Fiber and had participants from 
all of the ROC study team entities: Lit Fiber, Regions 
1 and 4, The Thrasher Group, and Generation West 
Virginia. The webinars were held on the following 
schedule: 

COMMUNITY ENGAGEMENT

WEBINAR 
DATE REGION COUNTIES

July 17 Region 9 Berkeley, Jefferson, Morgan

July 17 Region 11 Brooke, Hancock

August 7 Region 8 Grant, Hampshire, Hardy, Mineral, Pendleton

August 7 Region 10 Marshall, Ohio, Wetzel

August 21 Region 1 McDowell, Mercer, Monroe, Raleigh, Summers, Wyoming

August 21 Region 4 Fayette, Greenbrier, Nicholas, Pocahontas, Webster

August 28 Region 2 Cabell, Lincoln, Logan, Mason, Mingo, Wayne

August 28 Region 7 Barbour, Braxton, Gilmer, Lewis, Randolph, Tucker, Upshur

September 11 Region 6 Doddridge, Harrison, Marion, Monongalia, Preston, Taylor

September 11 Region 3 Boone, Clay, Kanawha, Putnam

September 18 Region 5 Calhoun, Jackson, Pleasants, Ritchie, Roane, Tyler, Wirt, Wood

http://www.wvroc.org/
https://www.lit-fiber.com/
https://thethrashergroup.com/
https://region9wv.com/home
https://www.bhjmpc.org/
https://www.regioneight.org/
http://www.belomar.org/
https://www.regiononepdc.org/
https://reg4wv.org/
http://www.region2pdc.org/
https://www.regionvii.com/
http://www.regionvi.com/
http://www.wvregion3.org/
https://www.movrc.org/
https://www.wvregionalcouncils.com/
https://generationwv.org/
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DELIVERABLES PROVIDED
MAPPING AND ROUTES
The main portion of deliverables from this study was 
focused on maps of the addresses and routes in each 
county. This information was distributed in three 
different file formats: PDF, KMZ, and shapefiles. 
These documents will be instrumental in helping a 
regional planning and development council (RPDC), 
county, or internet service provider (ISP) understand 
the current broadband landscape in the county — from 
what already exists to where new service is needed — 
so that projects can be developed and built out to the 
remaining unserved areas.

PDFs
Two PDFs were distributed for each county. These 
documents provide the highest-level overview of 
the data collected. The PDF titled “OVERALL” gives 
a snapshot of the county’s broadband framework. 
This includes all known existing fiber routes, the 

proposed fiber routes determined in the study 
(including proposed buried fiber routes if applicable), 
as well as every address and its classification. The 
address classifications (see Figure 1) include Targeted 
Addresses that indicate broadband serviceable 
locations; Unserviceable Targeted Addresses that 
are not routed to; and Other Addresses that indicate 
places already served or those that are ineligible to 
receive further funding. The PDF map also highlights 
RDOF areas and shows outlines of three sample 
potential projects.

A second PDF titled “SHEETS” was produced for each 
county as well. Because of the large quantity of data 
being displayed, this document breaks the county’s 
overall map into several different pages, with a zoomed 
in view of different sections of the county featured on 
each. This allows for a slightly more detailed look at 
the routes and addresses in each area.

CHAPTER 1 SECTION 4

Figure 1

Serviceable Targeted Addresses

Unserviceable Targeted Addresses

Other (Addresses Already Served
or Ineligible for Further Funding)

https://www.wvregionalcouncils.com/
https://www.fcc.gov/auction/904
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KMZS
Though the SHEETS document provides a deeper 
view than the OVERALL map, PDFs are static 
documents that can only show so much information. 
In order to provide a more interactive experience and 
allow for complete exploration of the highly detailed 
data available, each county also received a KMZ file 
containing the same information as the PDFs. 

RPDCs and county staff can review their KMZ file 
using Google Earth to take a complete look at each 
piece of data collected through the study — all of the 
routing, addresses, and RDOF areas are shown, as well 
as sample potential project areas. While the KMZ map 
will open to the full county image, users can zoom in 
to a much more micro level, allowing a view of every 
individual address point and fiber route in the county. 
These data points are also interactive — a route can 

be clicked on to display a text box showing whether 
it is a proposed or existing route and the length of 
that route. Each address point can also be clicked 
(see Figure 2) to display the municipality in which the 
address is located, the street it’s on, the point’s address 
classification (Targeted, Unserviceable, Other), and its 
latitude and longitude. 

The information shown in the KMZ file comes straight 
from the map layers developed in the study — each 
layer created during the routing process is included 
as its own layer on the KMZ. The layers can be turned 
on and off to display only certain information at a 
time. For example, should a county want to review 
only the proposed fiber routes identified, the Existing 
Fiber, Targeted Addresses, Unserviceable Targeted 
Addresses, Other Addresses, and RDOF layers can all 
be toggled off to limit the information being viewed. 
Any combination of the layers can be seen together to 
help counties, RPDCs, and their teams understand and 
work with the information they’ve received. 
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Figure 2

KMZ files store data that is tied to geographic points 
on a map and can be viewed in GIS applications, with 
the most common being Google Earth. 

https://www.wvregionalcouncils.com/
https://www.fcc.gov/auction/904
https://www.fcc.gov/auction/904
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjHmqqy2YyCAxXMElkFHT5BDkwQFnoECAYQAQ&url=https%3A%2F%2Fearth.google.com%2F&usg=AOvVaw3pKJBWI0I4CrkBY74f7Ep2&opi=89978449


REGIONAL OPTICAL COMMUNICATIONS  |  2023 Statewide Broadband Study Report PAGE 29

SHAPEFILES
Last, but not least, every county got multiple 
shapefiles containing all of their data. Shapefiles 
(SHP) are another type of geospatial data format 
— every layer on the map comes from its own 
shapefile. These files provide the raw data collected 
during the study, which lives in the shapefile and 
gets exported to create the KMZ and PDFs. Should 
changes need to be made to the data, the edits 
would need done directly in that layer’s shapefile. 
For example, if a county reviews their routing and 
notices that an existing route needs to be added 
to the map, the route would have to be added 
to the Existing Routes shapefile specifically. This 
can be done in programs like Esri or other similar 
GIS and design applications. A GIS or engineering 
professional is typically used to access and edit 
shapefiles — Thrasher can be contacted for 
assistance should the need arise. Additionally, it 
should be noted that if an entity needed to share 
information with an ISP or engineer during project 
development, they would need the shapefiles 
specifically.  

SAMPLE PROJECTS
Every county was also supplied with three sample 
projects. These are meant to be an example of how 
RPDCs, counties, or ISPs may want to break up the 
countywide information into realistically buildable 
projects. These samples are just that — an example. 
While they are set up with all the information needed 
to pursue the next step towards completing a 
project, they are by no means an area that must be 
pursued or that is being recommended for pursuit 
or priority. Rather, they are outlined as an example 
of the types of groupings that would be logical to 
use when deciding what projects an entity wants to 
construct. Some may include a very specific, close 
geographic area — as shown by the pink outline 
of Figure 3 below. Others may appear to cover 
a wider, less-obvious area. Examples such as the 
purple outline in Figure 4 are meant to encourage 
more regionally based ideas, as sometimes larger 
projects like these are more attractive to funding 
agencies. 

CHAPTER 1 SECTION 4

Figure 3 Figure 4

https://www.esri.com/en-us/home
https://thethrashergroup.com/
https://www.wvregionalcouncils.com/
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COST ESTIMATES 
In addition to the mapping provided, cost estimate 
information was also given for each county. These 
estimates are a high-level view of what funding 
may be needed to build out every proposed route 
in the county so that each Targeted Serviceable 
Address is reached. This is aimed to assist with 
not only planning of overall funding needs, but 
to give entities an idea of what level of match 
they may have to provide, as many grant sources 
require a certain percentage of the grant amount 
be contributed by the grantee as a funding 
“match.” While every funding source has different 
percentage requirements, knowing the likely 
overall cost of a project will help entities identify 
how much money they may be responsible for 

providing during the process so that budgets can 
be allocated accordingly. 

As seen in Figure 5, the cost estimates 
specifically include unit costs and quantities 
for engineering; permitting, easements, and 
encroachment acquisition; pole placement and 
pole make-ready; aerial construction labor; and 
underground construction labor (if applicable). 
Lump-sum costs were also factored in for a 10% 
construction contingency, a 1.5% legal fee, and a 2% 
administrative fee. The estimates were provided in 
both a PDF format and Excel document, with the 
Excel file intended to be used by those pursuing 
projects as a working document that can be 
updated as progress is made. 

Additionally, the same information was provided for the three sample projects in the county. Again, these 
sample projects were intended to be used as an example of how to take the overarching county data and 
parse it into manageable projects. The individual cost estimates for the sample projects will help in the 
identification of magnitude for potential grant match needs.

CHAPTER 1 SECTION 4

Figure 5

ITEM UNIT COST ($) UNIT TYPE UNIT QTY (#) TOTAL

  Engineering $5,500.00 Per Mile 349 $1,921,150.00

  Permitting, Easements, and Encroachment Acquisition $1,500.00 Per Mile 349 $523,950.00

  Pole Placement and Pole Make-Ready $15,000.00 Per Mile 333 $4,995,000.00

  Aerial Construction Labor $50,000.00 Per Mile 333 $16,650,000.00

  Underground Construction $150,000.00 Per Mile 16 $2,445,000.00

  Project Construction Contingency 10% $1,909,500.00 Lump Sum 1 $1,909,500.00

  Legal 1.5% $286,425.00 Lump Sum 1 $286,425.00

  Administrative 2% $381,900.00 Lump Sum 1 $381,900.00

TOTAL COST: $29,112,925.00  

EXAMPLE COUNTY COST ESTIMATE
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The work completed through the ROC study offers a vast amount of data. In total, the project developed preliminary 
routing for approximately 14,824 miles of fiber, which is estimated at approximately $1,227,841,007 in future construction 
costs. Additionally, more than 1,095,041 total addresses were examined, with 105,127 determined to be broadband 
serviceable locations (BSLs), shown as Targeted Addresses on the chart and maps that follow. To provide an easily 
digestible breakdown of this information, the address, mileage, and anticipated cost information for each county is 
outlined in Figure 6 below.

OVERVIEW OF RESULTS

CHAPTER 1 SECTION 4

Continued on next page...

REGION COUNTY # SERVED
ADDRESSES

# TARGETED 
ADDRESSES

# UNSERVICEABLE
TARGETED ADDRESSES

# MILES
PROPOSED ANTICIPATED COST

1

McDowell 17,077 1,351 766 161.19 $12,693,713

Mercer 29,245 3,977 534 383.81 $31,209,053

Monroe 6,764 1,398 93 305.41 $24,602,638

Raleigh 38,036 6,076 902 392.32 $33,103,570

Summers 7,218 1,848 139 220.04 $17,812,770

Wyoming 12,387 1,134 454 116.77 $9,195,638

2

Cabell 39,948 2,034 94 216.03 $17,869,313

Lincoln 9,908 1,559 385 207.98 $16,431,615

Logan 19,995 3,491 1,225 101.85 $8,038,418

Mason 13,144 1,569 259 221.04 $17,637,390

Mingo 15,600 2,257 1,152 228.54 $17,997,525

Wayne 22,509 3,596 3,775 454.01 $36,087,203

3

Boone 11,679 707 259 138.94 $10,941,525

Clay 6,774 1,141 1,390 228.07 $18,012,718

Kanawha 96,323 4,254 554 520.50 $41,937,930

Putnam 23,760 2,490 255 355.70 $28,916,590

4

Fayette 18,750 5,435 644 579.57 $48,178,188

Greenbrier 19,084 3,379 360 746.62 $62,782,620

Nicholas 14,028 2,570 806 351.71 $27,823,243

Pocahontas 5,228 1,473 40 346.58 $30,063,980

Webster 4,228 169 35 122.14 $9,749,530

5

Calhoun 2,007 728 90 182.16 $14,354,950

Jackson 12,626 3,410 370 472.41 $37,849,433

Pleasants 5,180 1,110 301 162.30 $13,410,540

Ritchie 11,333 390 366 78.20 $6,200,605

Roane 12,930 1,550 1,975 346.31 $27,271,913

Tyler 5,404 593 66 200.99 $15,827,963

Wirt 5,091 699 385 121.27 $9,765,728
Wood 41,259 2,330 131 400.01 $32,444,418

Figure 6

http://www.wvroc.org/
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OVERVIEW
Further details for each county will be provided on the following pages. This section includes a copy of the 
Overall map and Sheets documents mentioned in the Deliverables section above, the overall cost estimates 
for the county, and an overview of the cost estimates for the three sample projects identified in each county. 

COUNTY-BY-COUNTY BREAKDOWN

CHAPTER 1 SECTION 4

REGION COUNTY # SERVED
ADDRESSES

# TARGETED 
ADDRESSES

# UNSERVICEABLE
TARGETED ADDRESSES

# MILES
PROPOSED

ANTICIPATED 
COST

6

Doddridge 7,903 707 305 51.49 $4,214,408

Harrison 32,309 2,803 295 313.30 $25,057,510

Marion 34,756 2,554 2,820 312.41 $25,345,963

Monongalia 52,220 1,136 129 164.36 $14,117,470

Preston 16,249 1,240 66 273.97 $22,369,048

Taylor 6,942 1,031 74 149.08 $12,360,783

7

Barbour 6,018 3,798 576 470.15 $37,953,168

Braxton 9,802 3,465 3,040 477.35 $38,237,473

Gilmer 6,834 590 791 166.94 $14,131,525

Lewis 14,462 1,787 3,097 306.89 $25,528,858

Randolph 14,690 1,423 206 297.74 $25,746,015

Tucker 7,468 528 448 114.91 $10,157,288

Upshur 9,370 3,491 340 456.05 $37,370,485

8

Grant 7,097 743 89 234.30 $22,664,955

Hampshire 13,740 2,410 103 422.95 $35,227,078

Hardy 8,176 1,153 90 208.98 $18,955,135

Mineral 13,610 1,025 74 258.02 $22,030,020

Pendleton 5,636 882 294 271.17 $28,795,328

9

Berkeley 52,928 2,304 99 233.71 $21,714,263

Jefferson 23,810 2,628 369 331.15 $30,306,668

Morgan 11,532 3,246 1,603 311.06 $26,105,465

10

Marshall 15,299 1,724 379 297.58 $23,434,425

Ohio 18,715 375 80 52.87 $4,954,468

Wetzel 8,188 1,104 380 256.65 $20,386,518

11
Brooke 16,192 57 43 2.46 $193,725

Hancock 14,729 205 129 26.64 $2,272,245

TOTAL RESULTS 956,190 105,127 33,724 14,824.65 $1,277,841,007
Figure 6 continued



REGION 1
McDowell, Mercer, Monroe, Raleigh, 
Summers, and Wyoming Counties



McDOWELL
COUNTY
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Algoma

Anawalt

Antler
Apple Grove

Asco

Atwell

Avondale

Bartley

Beartown

Berwind

Big Four

Big Sandy

Bishop

Black Wolf

Bottom Creek

Bradshaw

BrewsterdaleCanebrake

Capels

Caretta

Carlos

Carswell

Clear
Fork
Junction

Coalwood

Cucumber

Dan

Davy

Eckman

Elbert

Elkhorn

English

Erin

Excelsior

Filbert

Garland

Gary

Gilliam
Havaco

Hemphill

Hensley

Hull

Iaeger

Isaban

Jacobs Fork

Jenkinjones

Johnnycake

Johnstown

Jolo

Kimball

Krollitz

Landgraff

Leckie
Lila

Litwar

Longpole

Maitland

Marytown

Mohawk

Mohegan

Monson
Newhall

Pageton

Panther

Paynesville

Powhatan
Premier

Raysal

Rift

Rockridge

Sandy Huff

Six

Skygusty

Squire

Superior

Thorpe

Twin
Branch

Union City

Upland

Vallscreek

Vivian

WarWarriormine

Wilcoe

Wilmore

Yukon

Ashland
Cherokee

Crumpler

Ennis

McDowell

Maybeury
Switchback

Worth

0 27,000 54,00013,500
Feet

I
Existing Route
Proposed Fiber

!( Targeted Address
!( Unserviceable Targeted Address
!( Other Address

Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF
Starlink Services, LLC - RDOF

County Boundary
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McDowell County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 161.19 $886,545

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 161.19 $241,785

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 161.19 $2,417,850

Aerial Construction Labor $50,000.00 Per Mile 161.19 $8,059,500

Underground Construction Labor $150,000.00 Per Mile 0.00 $0

Project Construction Contingency 10% $805,950.00 Lump Sum 1 $805,950

Legal 1.5% $120,892.50 Lump Sum 1 $120,893

Administrative 2% $161,190.00 Lump Sum 1 $161,190

TOTAL COST = $12,693,713

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

1 McDowell

1 522 51.03 $4,018,613

2 272 33.02 $2,600,325

3 166 30.66 $2,414,475

COUNTY SAMPLE PROJECT



MERCER
COUNTY
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!( Targeted Address
!( Unserviceable Targeted Address
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Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Starlink Services, LLC - RDOF
County Boundary 
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Mercer County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 313.81 $2,110,955

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 313.81 $575,715

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 373.82 $5,607,300

Aerial Construction Labor $50,000.00 Per Mile 373.82 $18,691,000

Underground Construction Labor $150,000.00 Per Mile 9.99 $1,498,500

Project Construction Contingency 10% $2,018,950.00 Lump Sum 1 $2,018,950

Legal 1.5% $302,842.50 Lump Sum 1 $302,843

Administrative 2% $403,790.00 Lump Sum 1 $403,790

TOTAL COST = $31,209,053

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

1 Mercer

1 468 45.78 $3,609,115

2 586 44.45 $3,564,463

3 603 57.94 $4,663,245

COUNTY SAMPLE PROJECT



MONROE
COUNTY
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Assurance

Ballard
Bozoo

Cashmere

Centennial

Cloverdale

Creamery

Crimson
Springs

Dorr
Elmhurst

Gap MillsGates

Glace

Greenville

Hillsdale
HollywoodJohnson

Crossroads

Keenan
Knobs

Laurel Branch

Lillydale

Lindside

McGlone

Monitor

Nickells Mill

Patton
Pedro

Peterstown

Pickaway

Raines Corner

Rock Camp

Roxalia

Salt
Sulphur
Springs

Sarton

SecondcreekSinks Grove

Sweet Springs

Union

Waiteville

Wayside

Wikel

Willow Bend

Wolfcreek

Zenith

0 25,000 50,00012,500
Feet

I
Existing Route
Proposed Fiber
Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
GigaBeam Networks, LLC - RDOF

Starlink Services, LLC - RDOF
County Boundary 
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County Boundary 
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Monroe County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 305.41 $1,679,755

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 305.41 $458,115

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 299.81 $4,497,150

Aerial Construction Labor $50,000.00 Per Mile 299.81 $14,990,500

Underground Construction Labor $150,000.00 Per Mile 5.60 $840,000

Project Construction Contingency 10% $1,583,050.00 Lump Sum 1 $1,583,050

Legal 1.5% $237,457.50 Lump Sum 1 $237,458

Administrative 2% $316,610.00 Lump Sum 1 $316,610

TOTAL COST = $24,602,638

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

1 Monroe

1 270 44.63 $3,636,473

2 164 46.12 $3,631,950

3 466 52.38 $4,293,360

COUNTY SAMPLE PROJECT



RALEIGH
COUNTY
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Raleigh County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 392.32 $2,157,760

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 392.32 $588,480

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 369.90 $5,548,500

Aerial Construction Labor $50,000.00 Per Mile 369.90 $18,495,000

Underground Construction Labor $150,000.00 Per Mile 22.42 $3,363,000

Project Construction Contingency 10% $2,185,800.00 Lump Sum 1 $2,185,800

Legal 1.5% $327,870.00 Lump Sum 1 $327,870

Administrative 2% $437,160.00 Lump Sum 1 $437,160

TOTAL COST = $33,103,570

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

1 Raleigh

1 351 28.09 $2,212,088

2 275 12.57 $989,888

3 1802 31.82 $4,602,890

COUNTY SAMPLE PROJECT



SUMMERS
COUNTY
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!(

!(

!(
Bargers
Springs

Barksdale

Barnettown

Beurytown

Brooks

Buck

Claypool

Clayton

Ellison

Elton

Forest Hill

Green
Sulphur
Springs

Hilldale

Hinton

Hix

Indian Mills

Judson

Jumping
Branch

Lick Creek

Lockbridge

Lowell

Mandeville

Marie

Meadow Creek

Nimitz

Pence Springs

Pipestem

Ramp

Riffe

Sandstone

Seminole

Streeter

Talcott

True

Valley
Heights

0 18,000 36,0009,000
Feet

I
Existing Route
Proposed Fiber
Proposed Buried Fiber

!( Targeted Address
!( Unserviceable Targeted Address

!( Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

GigaBeam Networks, LLC - RDOF
Starlink Services, LLC - RDOF
County Boundary
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Summers County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 220.04 $1,210,220

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 220.04 $330,060

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 215.12 $3,226,800

Aerial Construction Labor $50,000.00 Per Mile 215.12 $10,756,000

Underground Construction Labor $150,000.00 Per Mile 4.92 $738,000

Project Construction Contingency 10% $1,149,400.00 Lump Sum 1 $1,149,400

Legal 1.5% $172,410.00 Lump Sum 1 $172,410

Administrative 2% $229,880.00 Lump Sum 1 $229,880

TOTAL COST = $17,812,770

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

1 Summers

1 509 30.87 $2,668,398

2 302 75.18 $6,005,135

3 177 26.10 $2,159,785

COUNTY SAMPLE PROJECT



WYOMING
COUNTY
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Baileysville
Brenton

Clear Fork

Coal Mountain

CranyCyclone

Edith

ElmoreFannyFanrock

Glen Fork

Glen Rogers

Glover

Guyan

Hanover

Ikes Fork

Itmann

Jesse

Joe Branch

Keyrock

KopperstonLacoma

Lillydale

Lillyhaven

Lincoln

Lynco

McGraws

Marianna

Matheny
Milam

Mullensville

Newfound

New Richmond

North Spring

Oceana

Pineville

Ravencliff

Rock View

Sabine

Saulsville

Simon

Steeles
Stoneville

Sun Hill

Toney Fork

Turkey
Uno

Windom

Wolf Pen

Woosley

Wyoming
Allen Junction

Alpoca

Amigo

Basin

Blackeagle

Bud

Corinne

Covel

HerndonHerndon Heights

Maben

Montecarlo

Nuriva
OtsegoPierpont

Stephenson

Tralee

Wyco

0 24,000 48,00012,000
Feet

I
Existing Route
Proposed Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

County Boundary 
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Wyoming County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 116.77 $642,235

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 116.77 $175,155

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 116.77 $1,751,550

Aerial Construction Labor $50,000.00 Per Mile 116.77 $5,838,500

Underground Construction Labor $150,000.00 Per Mile 0.00 $0

Project Construction Contingency 10% $583,850.00 Lump Sum 1 $583,850

Legal 1.5% $87,577.50 Lump Sum 1 $87,578

Administrative 2% $116,770.00 Lump Sum 1 $116,770

TOTAL COST = $9,195,638

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

1 Wyoming

1 258 29.14 $2,294,775

2 416 34.46 $2,713,725

3 241 17.58 $1,384,425

COUNTY SAMPLE PROJECT



REGION 2
Cabell, Lincoln, Logan, Mason, 
Mingo, and Wayne Counties



CABELL
COUNTY
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Barboursville
Blue Sulphur

Clover

Cox Landing

Culloden

Dudley Gap

East Pea
Ridge

Green Bottom
Gwinn

Hodges

Howells Mill

Huntington

Inez

Lesage

Martha
Melissa

Millersport

Milton
Ona

Pea Ridge

Prairietown

Salt Rock
Sarah

Swann

West Pea
Ridge

Yates
Crossing

Existing Route
Proposed Fiber
Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Starlink Services, LLC - RDOF
County Boundary

0 17,000 34,0008,500
Feet
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Pea Ridge
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Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Starlink Services, LLC - RDOF
County Boundary
Index 0 7,000 14,0003,500
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Cabell County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 216.03 $1,188,165

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 216.03 $324,045

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 207.33 $3,109,950

Aerial Construction Labor $50,000.00 Per Mile 207.33 $10,366,500

Underground Construction Labor $150,000.00 Per Mile 8.70 $1,305,000

Project Construction Contingency 10% $1,167,150.00 Lump Sum 1 $1,167,150

Legal 1.5% $175,072.50 Lump Sum 1 $175,073

Administrative 2% $233,430.00 Lump Sum 1 $233,430

TOTAL COST = $17,869,313

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

2 Cabell

1 370 35.31 $2,876,208

2 341 35.61 $2,811,183

3 214 24.12 $1,899,450

COUNTY SAMPLE PROJECT



LINCOLN
COUNTY
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Lincoln County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 207.98 $1,143,890

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 207.98 $311,970

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 207.44 $3,111,600

Aerial Construction Labor $50,000.00 Per Mile 207.44 $10,372,000

Underground Construction Labor $150,000.00 Per Mile 0.54 $81,000

Project Construction Contingency 10% $1,045,300.00 Lump Sum 1 $1,045,300

Legal 1.5% $156,795.00 Lump Sum 1 $156,795

Administrative 2% $209,060.00 Lump Sum 1 $209,060

TOTAL COST = $16,431,615

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

2 Lincoln

1 213 38.29 $3,015,338

2 393 59.24 $4,709,475

3 202 20.79 $1,637,213

COUNTY SAMPLE PROJECT



LOGAN
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0 22,000 44,00011,000
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

GigaBeam Networks, LLC - RDOF

County Boundary
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Logan County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 101.85 $560,175

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 101.85 $152,775

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 101.67 $1,525,050

Aerial Construction Labor $50,000.00 Per Mile 101.67 $5,083,500

Underground Construction Labor $150,000.00 Per Mile 0.18 $27,000

Project Construction Contingency 10% $511,050.00 Lump Sum 1 $511,050

Legal 1.5% $76,657.50 Lump Sum 1 $76,658

Administrative 2% $102,210.00 Lump Sum 1 $102,210

TOTAL COST = $8,038,478

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

2 Logan

1 398 16.37 $1,289,138

2 1457 63.61 $8,151,438

3 613 14.44 $1,137,150

COUNTY SAMPLE PROJECT



MASON
COUNTY
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Ambrosia

Apple Grove

Arbuckle

Arlee

Ashton

Baden

Beech Hill

Bellmeade

Board

Capehart

Couch

Elmwood

Flatrock

Gallipolis
Ferry

Glenwood

Greer

Grimms
Landing

Henderson

Hogsett

Leon

Letart

Mercers
Bottom

Mount Olive

Point
Pleasant

Rayburn

Santown

Southside

Tribble

Upland

Waterloo

Wyoma

Clifton

Fairview
Hallwood

Hartford

Hartford City

Lakin

Longdale

Maggie

Mason

New Haven

Sassafras

West Columbia

0 22,000 44,00011,000
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Frontier - RDOF

Starlink Services, LLC - RDOF

County Boundary
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Mason County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 221.04 $1,215,720

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 221.04 $331,560

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 218.70 $3,280,500

Aerial Construction Labor $50,000.00 Per Mile 218.70 $10,935,000

Underground Construction Labor $150,000.00 Per Mile 2.34 $315,000

Project Construction Contingency 10% $1,128,600.00 Lump Sum 1 $1,128,600

Legal 1.5% $169,290.00 Lump Sum 1 $169,290

Administrative 2% $225,720.00 Lump Sum 1 $225,720

TOTAL COST = $17,637,390

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

2 Mason

1 252 34.48 $2,723,180

2 346 30.61 $2,388,295

3 245 47.89 $3,859,003

COUNTY SAMPLE PROJECT



MINGO
COUNTY
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Mingo County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 228.54 $1,256,970

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 228.54 $342,810

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 228.54 $3,428,100

Aerial Construction Labor $50,000.00 Per Mile 228.54 $11,427,000

Underground Construction Labor $150,000.00 Per Mile 0.00 $0

Project Construction Contingency 10% $1,142,700.00 Lump Sum 1 $1,142,700

Legal 1.5% $171,405.00 Lump Sum 1 $171,405

Administrative 2% $228,540.00 Lump Sum 1 $228,540

TOTAL COST = $17,997,525

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

2 Mingo

1 450 36.96 $2,910,600

2 458 41.08 $3,235,050

3 674 42.48 $3,345,300

COUNTY SAMPLE PROJECT



WAYNE
COUNTY
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Crum

Doane

Dunlow
Glenhayes

Missouri
Branch

Quaker

Stepptown

Stonecoal

Tripp

Webb

Wilsondale

Armilda
Bethesda

Centerville

Ceredo

Coleman

Cove Gap

Crockett

Cyrus
Dickson

East Lynn

Echo
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Ferguson
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Fort Gay Genoa
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Kenova

Kiahsville

Lavalette

Neal

Nestlow

Prichard

Radnor
Saltpetre
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Sidney

Wayne

Winslow

0 23,000 46,00011,500
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Frontier - RDOF

Starlink Services, LLC - RDOF

County Boundary
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Wayne County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 454.01 $2,497,055

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 454.01 $681,015

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 450.62 $6,759,300

Aerial Construction Labor $50,000.00 Per Mile 450.62 $22,531,000

Underground Construction Labor $150,000.00 Per Mile 3.39 $508,500

Project Construction Contingency 10% $2,303,950.00 Lump Sum 1 $2,303,950

Legal 1.5% $345,592.50 Lump Sum 1 $343,593

Administrative 2% $460,790.00 Lump Sum 1 $460,790

TOTAL COST = $36,087,203

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

2 Wayne

1 369 51.06 $4,020,975

2 593 46.82 $3,699,880

3 320 31.26 $2,461,725

COUNTY SAMPLE PROJECT



REGION 3
Boone, Clay, Kanawha, 
and Putnam Counties



BOONE
COUNTY
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Bald Knob

Bandytown

Barrett

Bigson

Bim

Blue Pennant

Bob White

Cazy

Clinton

Elk Run
Junction Garrison

Gordon

Greenview

Hewett

Janie

Keith

Kohlsaat

Lanta

Low Gap

Madison

Manila

Marthatown

Orgas

Ottawa

Pondco

Prenter

Price Hill

Quinland

Ramage

Rocklick

Secoal

South Madison

Sylvester

Turtle Creek

Twilight

Uneeda

Van
West Junction

Wharton

Whitesville
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Mountain
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Ashford

BloomingroseBreece

Brushton
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Danville

Dartmont

Foster
Fosterville

Hopkins Fork
Joes Creek

Julian

Kirbyton

Maxine

Morrisvale

Nellis

Nelson

Peytona
Racine

Ridgeview

Rock Creek

Rumble

Seth

0 20,000 40,00010,000
Feet

I
Existing Route

Proposed Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Frontier - RDOF

Starlink Services, LLC - RDOF

County Boundary
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Boone County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 138.94 $746,170

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 138.94 $208,410

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 138.94 $2,084,100

Aerial Construction Labor $50,000.00 Per Mile 138.94 $6,947,000

Underground Construction Labor $150,000.00 Per Mile 0.00 $0

Project Construction Contingency 10% $694,700.00 Lump Sum 1 $694,700

Legal 1.5% $104,205.00 Lump Sum 1 $104,205

Administrative 2% $138,940.00 Lump Sum 1 $138,940

TOTAL COST = $10,941,525

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

3 Boone

1 111 20.37 $1,604,138

2 185 36.37 $2,864,138

3 111 20.37 $1,604,138

COUNTY SAMPLE PROJECT
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Bickmore

Big Otter

Bomont

Clay
Clay Junction

Cressmont

Dille

Dink

Dorfee

Duck

DundonElkhurst

Enoch

Floe

Fola

Glen

Gould

Groves

Harrison

Hartland

Independence

Indore

Ivydale

Little Italy

Lizemores

Maysel

Nebo

Oakton

O'Brion

Odessa

Ossia

Ovapa

Paxton

Porter

Procious Spread

Swandale
Triplett

Upper
Leatherwood

Valley Fork

Varneytown

Wallback

Warfield

Wattsville
Whetstone

Widen

0 18,000 36,0009,000
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Frontier - RDOF

Starlink Services, LLC - RDOF

County Boundary
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Clay County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 228.04 $1,254,385

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 228.07 $342,105

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 227.54 $3,413,100

Aerial Construction Labor $50,000.00 Per Mile 227.54 $11,377,000

Underground Construction Labor $150,000.00 Per Mile 0.53 $79,500

Project Construction Contingency 10% $1,145,650.00 Lump Sum 1 $1,145,650

Legal 1.5% $171,847.50 Lump Sum 1 $171,848

Administrative 2% $229,130.00 Lump Sum 1 $229,130

TOTAL COST = $18,012,718

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

3 Clay

1 229 79.85 $6,288,188

2 409 58.31 $4,591,913

3 249 39.57 $3,168,343

COUNTY SAMPLE PROJECT



KANAWHA
COUNTY
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Acme
CarbonDecota

Kayford

Laing
QuarrierRed Warrior

United

Wevaco

Amandaville

Belle

Big
Chimney

Blount

Blue Creek

Blundon

Bream

Brounland

Cabin Creek

Cedar Grove

Charleston

Chelyan

Chesapeake

Cinco

Coalburg

Coal Fork

Coco

Cross Lanes

Crown
Hill

Davis Creek

Dawes

Diamond

Dry Branch

Dunbar

Dungriff

Dupont City

East Bank

Elk Forest

Elk Hills

Elkview

Emmons

Eskdale

Ferrell Fivemile

Frame

Giles

Glasgow

Guthrie

Hernshaw

Holly

Institute

Island Branch

Jefferson

Leewood

Livingston

Loudendale

Lower Belle

Malden

Marmet

Miami

Milliken

Monarch

Nitro

Ohley

Olcott

Pinch

Pocatalico

Port Amherst

Rand

Rensford

Rocky Fork

Ronda

Ruth

Ruthdale

RutledgeSt. Albans

Sandy Schrader

Sharon

Shrewsbury

Sissonville

Snow Hill

South
Charleston Tad

Three Mile

Tornado

Tyler Heights

Tyler
Mountain

Upper Falls

Victor

Virginia
Heights

Walgrove
Wills

Winifrede

Youngs Bottom

Barren Creek

Blakeley

Clendenin

Corton

Donwood

Falling Rock

Gallagher

Greencastle

Handley

Hansford

Hitop

Hugheston
London

Mammoth

Osborne

Pentacre

Pond Gap

Pratt

Putney

Quick

Reamer

Riverside

Sanderson

Spangler

Standard

Turner

Ward

Wellford

West
Montgomery

Whittaker

Burnwell

Republic

0 28,000 56,00014,000
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Cebridge Telecom WV, LLC - RDOF

Frontier - RDOF

Starlink Services, LLC - RDOF

County Boundary
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Kanawha County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 520.50 $2,862,750

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 520.50 $780,750

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 510.87 $7,663,050

Aerial Construction Labor $50,000.00 Per Mile 510.87 $25,243,500

Underground Construction Labor $150,000.00 Per Mile 9.63 $1,444,500

Project Construction Contingency 10% $2,698,800.00 Lump Sum 1 $2,698,800

Legal 1.5% $404,820.00 Lump Sum 1 $404,820

Administrative 2% $539,760.00 Lump Sum 1 $539,760

TOTAL COST = $41,937,930

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

3 Kanawha

1 582 77.67 $6,244,863

2 451 61.92 $4,968,790

3 769 97.44 $7,711,815

COUNTY SAMPLE PROJECT



PUTNAM
COUNTY
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Bancroft

Buffalo

Confidence

Eleanor

Emma

Extra

Fraziers
Bottom

HeizerHometown

Hugo

Hurricane

Lanham

Liberty

Midway

Paradise

Pliny

Plymouth

PocaRaymond City

Red House

Robertsburg

Scary

Scott Depot

Sigman

Teays Valley

Winfield

Winter

0 17,000 34,0008,500
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Frontier - RDOF

Starlink Services, LLC - RDOF

County Boundary
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Putnam County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 355.70 $1,956,350

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 355.70 $533,550

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 346.51 $5,197,650

Aerial Construction Labor $50,000.00 Per Mile 346.51 $17,325,500

Underground Construction Labor $150,000.00 Per Mile 9.19 $1,378,500

Project Construction Contingency 10% $1,870,400.00 Lump Sum 1 $1,870,400

Legal 1.5% $280,560.00 Lump Sum 1 $280,560

Administrative 2% $374,080.00 Lump Sum 1 $374,080

TOTAL COST = $28,916,590

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

3 Putnam

1 379 53.91 $4,289,738

2 472 60.37 $4,924,543

3 264 44.02 $3,476,425

COUNTY SAMPLE PROJECT



REGION 4
Fayette, Greenbrier, Nicholas, 
Pocahontas, and Webster Counties



FAYETTE
COUNTY
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Cannelton

Carbondale

Charlton
Heights

Chimney
Corner

Clifty

Cotton Hill

Crescent

Deep
Water

Eagle

Edmond

Elkridge

Falls View

Gauley Bridge

Gaymont

Glen Ferris

Hico
Hopewell

Jenky
Kanawha

FallsKimberly

Lansing

Leander

Longacre

Lookout

Lucas
Marting

MarvelMontgomery

Montgomery Heights

Nallen
Powellton

Ramsey

Robson

Romont

Russellville

Smithers

South Fayette

Victor

Backus
Beelick Knob

Bellwood

Brooklyn

Carlisle

Claremont

Clifftop
Coalfield

Collinsdale

Concho

Corliss

Cunard

Danese

Dempsey

Derryhale

Dothan

Dunloup

East Kingston

Fayetteville

Garten

Gatewood

Glen Jean

Greenstown

Hamilton

Harvey

Hemlock

Hilltop

Hilton
Village

Keeneys Creek
Kincaid

Kingston Landisburg

Laurel Creek

Lawton

Layland

Layland
Heights

Lick Fork

Lively

Lochgelly

Long Branch

McKendree

Mahan

Maplewood

Maywood

Meadow Bridge

Milburn

Minden
Mossy

Mount Hope

Newtown
Oak Hill

Packs
Branch

Page

Pax

Pittman

Price Hill
Prince

Prudence

Quinnimont

Ravenseye

Red Spring

Redstar

Salem

SangerScarbro

Sewell

Spring Dale

Summerlee

Sun
Thayer

Thurmond

Turkey Knob

Whipple

Willis Branch

Wingrove

Winona

Wriston

0 24,000 48,00012,000
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Frontier - RDOF

Shenandoah Cable Television, LLC - RDOF

Starlink Services, LLC - RDOF

County Boundary 
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Fayette County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 579.57 $3,187,635

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 579.57 $869,355

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 557.27 $8,359,050

Aerial Construction Labor $50,000.00 Per Mile 557.27 $27,713,500

Underground Construction Labor $150,000.00 Per Mile 25.30 $3,795,000

Project Construction Contingency 10% $3,150,850.00 Lump Sum 1 $3,150,850

Legal 1.5% $472,627.50 Lump Sum 1 $472,628

Administrative 2% $630,170.00 Lump Sum 1 $630,170

TOTAL COST = $48,178,188

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

4 Fayette

1 563 76.68 $6,171,525

2 830 102.10 $8,986,960

3 1062 113.12 $9,191,880

COUNTY SAMPLE PROJECT



GREENBRIER
COUNTY
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Greenbrier County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 746.62 $4,106,410

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 746.62 $1,119,930

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 706.15 $10,592,250

Aerial Construction Labor $50,000.00 Per Mile 706.15 $35,307,500

Underground Construction Labor $150,000.00 Per Mile 40.47 $6,070,500

Project Construction Contingency 10% $4,137,800.00 Lump Sum 1 $4,137,800

Legal 1.5% $620,670.00 Lump Sum 1 $620,670

Administrative 2% $827,560.00 Lump Sum 1 $827,560

TOTAL COST = $62,782,620

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

4 Greenbrier

1 1031 152.97 $14,051,073

2 332 93.29 $7,743,543

3 429 109.05 $8,741,348

COUNTY SAMPLE PROJECT



NICHOLAS
COUNTY
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Nicholas County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 351.71 $1,934,405

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 351.71 $527,565

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 350.43 $5,256,450

Aerial Construction Labor $50,000.00 Per Mile 350.43 $17,521,500

Underground Construction Labor $150,000.00 Per Mile 1.28 $192,000

Project Construction Contingency 10% $1,771,350.00 Lump Sum 1 $1,771,350

Legal 1.5% $265,702.50 Lump Sum 1 $265,703

Administrative 2% $354,270.00 Lump Sum 1 $354,270

TOTAL COST = $27,823,243

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

4 Nicholas

1 700 108.72 $8,561,700

2 348 37.54 $2,956,275

3 581 68.36 $5,492,685

COUNTY SAMPLE PROJECT



POCAHONTAS
COUNTY
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Arbovale

Bartow

Beard Heights

Boyer

Braucher

Brownsburg

Buckeye

Campbelltown

Cass

Clawson

Clover Lick

Deer Creek

Dilleys Mill

Dunmore

Durbin

Edray

Frank

Frost

Green Bank

Hosterman

Huntersville

Linwood

Mace

Marlinton

May

Mill Point
Minnehaha
Springs

Olive

RimelSeebert

Sitlington

Slatyfork

Snowshoe

Stony Bottom

Thornwood

Thorny Creek

Wanless

Watoga

Wildell

Woodrow

Beard
Denmar

Droop

HillsboroLobelia

Raintown

Spice

0 29,000 58,00014,500
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Citynet West Virginia, LLC - RDOF

Frontier - RDOF

County Boundary
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Pocahontas County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 346.58 $1,906,190

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 346.58 $519,870

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 318.45 $4,776,750

Aerial Construction Labor $50,000.00 Per Mile 318.45 $15,922,500

Underground Construction Labor $150,000.00 Per Mile 28.13 $4,219,500

Project Construction Contingency 10% $2,014,200.00 Lump Sum 1 $2,014,200

Legal 1.5% $302,130.00 Lump Sum 1 $302,130

Administrative 2% $402,840.00 Lump Sum 1 $402,840

TOTAL COST = $30,063,980

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

4 Pocahontas

1 637 106.74 $13,500,450

2 375 88.36 $7,300,145

3 450 90.00 $8,673,350

COUNTY SAMPLE PROJECT



WEBSTER
COUNTY
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Addison
(Webster
Springs)

Arcola

Bergoo

Big Run

Boggs

Bois

Bolair

Camden-on-Gauley

Chapman

Cherry Falls

Cleveland

Cowen

Curtin

Diana

Donaldson

Dorrtown

Dyer

Erbacon

Gauley Mills

Guardian

Hacker Valley

Halo

Hodam

Jerryville

Jumbo

KovanOrndoff

Poling

Pugh

Ralph

Replete

Skelt

Strouds

Upperglade

Wainville

Waneta

Webster
Springs

Weese

Wheeler

Woodzell

0 21,000 42,00010,500
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Citynet West Virginia, LLC - RDOF

Frontier - RDOF

County Boundary
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Webster County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 122.14 $671,770

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 122.14 $183,210

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 120.81 $1,812,150

Aerial Construction Labor $50,000.00 Per Mile 120.81 $6,040,500

Underground Construction Labor $150,000.00 Per Mile 1.33 $199,500

Project Construction Contingency 10% $624,000.00 Lump Sum 1 $624,000

Legal 1.5% $93,600.00 Lump Sum 1 $93,600

Administrative 2% $124,800.00 Lump Sum 1 $124,800

TOTAL COST = $9,749,530

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

4 Webster

1 32 21.91 $1,725,413

2 57 40.90 $3,220,875

3 57 45.14 $3,685,780

COUNTY SAMPLE PROJECT



REGION 5
Calhoun, Jackson, Pleasants, Ritchie, 
Roane, Tyler, Wirt, and Wood Counties



CALHOUN
COUNTY
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Adam
Altizer

Arnoldsburg

Beech

Chloe

Cremo

Dodrill

Douglas

Euclid

Hattie
Henrietta

Hur

Joker

Leatherbark

Millstone

Milo

Minnora

Mudfork

Nicut

Oka

Orma

Pink

Richardson

Rocksdale

Sand Ridge

Staten

Stinson

Sycamore

Walnut

Annamoriah

Ayers

Bigbend

Big Springs

Five Forks

Freed

Grantsville

Lovada

Nobe

Pleasant Hill

Purdy

Rhoda

White Pine

Existing Route
Proposed Fiber
Proposed Buried Fiber
!(Targeted Address

!(Unserviceable Targeted Address

!(Other Addresses
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Citynet West Virginia, LLC - RDOF

Friontier - RDOF
Starlink Services, LLC - RDOF
County Boundary 0 18,000 36,0009,000
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Calhoun County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 182.16 $1,001,880

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 182.16 $273,240

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 182.06 $2,730,900

Aerial Construction Labor $50,000.00 Per Mile 182.06 $9,103,000

Underground Construction Labor $150,000.00 Per Mile 0.10 $15,000

Project Construction Contingency 10% $911,800.00 Lump Sum 1 $911,800

Legal 1.5% $136,770.00 Lump Sum 1 $136,770

Administrative 2% $182,360.00 Lump Sum 1 $182,360

TOTAL COST = $14,354,950

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

5 Calhoun

1 114 21.21 $1,670,288

2 105 21.61 $1,701,788

3 107 19.29 $1,519,088

COUNTY SAMPLE PROJECT



JACKSON
COUNTY
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Advent

Angerona

Belgrove

Cottageville

Duncan

Evans

Evergreen
Hills

Fairplain

Flatwoods

Gay

Given

Goldtown

Hemlock

Hereford

Kenna

Kentuck

Leroy

Marshall

Millwood

Mount Alto

Mount Moriah

New Era

Parchment
Valley

Pleasant Hill

Ripley

Ripley
Landing

Rock Castle

Romance

Sandyville

Shatto

Sidneyville

Statts Mills

Young

Garfield

LiverpoolLockhart

Lone Cedar

Medina

Murraysville

Odaville
Pleasant View

Ravenswood

Sherman

Silverton

Topins Grove

Utica

Wilding

Existing Route
Proposed Fiber
Proposed Buried Fiber

!( Targeted Address
!( Unserviceable Targeted Address

!(Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Commnet Wireless, LLC - RDOF

Frontier - RDOF
Starlink Services, LLC - RDOF
County Boundary 0 22,000 44,00011,000

Feet

I
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Jackson County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 472.41 $2,598,255

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 472.41 $708,615

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 465.84 $6,987,600

Aerial Construction Labor $50,000.00 Per Mile 465.84 $23,292,000

Underground Construction Labor $150,000.00 Per Mile 6.57 $985,500

Project Construction Contingency 10% $2,427,750.00 Lump Sum 1 $2,427,750

Legal 1.5% $364,162.50 Lump Sum 1 $364,163

Administrative 2% $485,550.00 Lump Sum 1 $485,550

TOTAL COST = $37,849,433

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

5 Jackson

1 268 35.16 $2,758,595

2 413 49.21 $3,965,908

3 173 20.54 $1,654,955

COUNTY SAMPLE PROJECT



PLEASANTS
COUNTY
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Pleasants County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 162.30 $892,650

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 162.30 $243,450

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 155.91 $2,338,650

Aerial Construction Labor $50,000.00 Per Mile 155.91 $7,795,500

Underground Construction Labor $150,000.00 Per Mile 6.39 $958,500

Project Construction Contingency 10% $875,400.00 Lump Sum 1 $875,400

Legal 1.5% $131,310.00 Lump Sum 1 $131,310

Administrative 2% $175,080.00 Lump Sum 1 $175,080

TOTAL COST = $13,410,540

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

5 Pleasants

1 177 31.27 $2,462,513

2 165 18.24 $1,661,965

3 307 27.22 $2,246,015

COUNTY SAMPLE PROJECT



RITCHIE
COUNTY
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Auburn
Beatrice

Beech Grove

Berea

Burnt House

Cairo

Cantwell
Cisco

Cokeleys

Cornwallis

Dutchman

Ellenboro

Eva

Finch

Five Forks

Fonzo

Girta

Glendale

Goffs

Harrisville

Hartley

Hazelgreen

Highland

Holbrook

Lamberton

Lawford

League

Macfarlan

Mahone

Mellin

Mountain

Nutter Farm

Oxbow

Pennsboro

Petroleum

Pike

Prunty

Pullman

Racy

Riverside

Rutherford

Sandhill

Smithville

Stanley

Washburn

Existing Route
Proposed Fiber
Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!(Other Addresses
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Starlink Services, LLC - RDOF
County Boundary

0 20,000 40,00010,000
Feet

I
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Ritchie County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 78.20 $430,100

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 78.20 $117,300

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 77.77 $1,166,550

Aerial Construction Labor $50,000.00 Per Mile 77.77 $3,888,500

Underground Construction Labor $150,000.00 Per Mile 0.43 $64,500

Project Construction Contingency 10% $395,300.00 Lump Sum 1 $395,300

Legal 1.5% $59,295.00 Lump Sum 1 $59,295

Administrative 2% $79,060.00 Lump Sum 1 $79,060

TOTAL COST = $6,200,605

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

5 Ritchie

1 84 30.78 $2,423,925

2 165 28.53 $2,289,093

3 134 17.32 $1,363,950

COUNTY SAMPLE PROJECT



ROANE
COUNTY
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Antioch

Cicerone

Clarence

Countsville

Doddtown

Dukes

Gandeeville

Harmony

Kettle

Mount Hope

Peniel

Red Knob

Reedy

Reedyville

Ryan

Sandy Summit Seaman

Vandalia

Vicars

Zona

Amma

Barrs

Billings

Clio

Clover

Cotton

Elana

Grace

Left Hand

Linden

Looneyville

Nancy Run

Newton

Otto

Roxalana
Rushville

Speed

Spencer

Stringtown

Tariff

Triplett

Tristan

Uler

Walnut Grove

Walton

0 18,000 36,0009,000
Feet

I
Existing Route
Proposed Fiber

!(Targeted Address
!(Unserviceable Targeted Address
!(Other Addresses

Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Citynet West Virginia, LLC - RDOF
Frontier - RDOF

County Boundary
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Roane County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 346.31 $1,904,705

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 346.31 $519,465

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 346.31 $5,194,650

Aerial Construction Labor $50,000.00 Per Mile 346.31 $17,315,500

Underground Construction Labor $150,000.00 Per Mile 2.00 $300,000

Project Construction Contingency 10% $1,761,550.00 Lump Sum 1 $1,761,550

Legal 1.5% $264,232.50 Lump Sum 1 $264,233

Administrative 2% $352,310.00 Lump Sum 1 $352,310

TOTAL COST = $27,612,413

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

5 Roane

1 511 95.78 $7,542,675

2 461 82.95 $6,532,313

3 199 57.69 $4,543,088

COUNTY SAMPLE PROJECT



TYLER
COUNTY
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Existing Route
Proposed Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Citynet West Virginia, LLC - RDOF
Frontier - RDOF
County Boundary

0 19,000 38,0009,500
Feet
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Tyler County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 200.99 $1,105,445

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 200.99 $301,485

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 200.99 $3,014,850

Aerial Construction Labor $50,000.00 Per Mile 200.99 $10,049,500

Underground Construction Labor $150,000.00 Per Mile 0.00 $0

Project Construction Contingency 10% $1,004,950.00 Lump Sum 1 $1,004,950

Legal 1.5% $150,742.50 Lump Sum 1 $150,743

Administrative 2% $200,900.00 Lump Sum 1 $200,900

TOTAL COST = $15,827,963

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

5 Tyler

1 266 67.65 $5,327,438

2 190 80.31 $6,324,413

3 133 38.20 $3,008,250

COUNTY SAMPLE PROJECT



WIRT
COUNTY
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Brohard

Burning
Springs

Cherry

Creston

Elizabeth

Enterprise

Freeport

Munday

Newark

Palestine

Peewee

Rover

Sanoma
Two Run

Windy

Zackville

Existing Route
Proposed Fiber
Proposed Buried Fiber

!( Targeted Address
!( Unserviceable Targeted Address

!(Other Addresses
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Citynet West Virginia, LLC - RDOF

Frontier - RDOF
County Boundary

0 16,000 32,0008,000
Feet

I
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REGIONAL OPTICAL COMMUNICATIONS  |  2023 Statewide Broadband Study Report PAGE 334

Wirt County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 121.27 $666,985

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 121.27 $181,905

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 119.08 $1,786,200

Aerial Construction Labor $50,000.00 Per Mile 119.08 $5,954,000

Underground Construction Labor $150,000.00 Per Mile 2.19 $328,500

Project Construction Contingency 10% $628,250.00 Lump Sum 1 $628,250

Legal 1.5% $94,327.50 Lump Sum 1 $94,328

Administrative 2% $125,650.00 Lump Sum 1 $125,650

TOTAL COST = $9,765,728

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

5 Wirt

1 158 28.20 $2,225,675

2 74 20.38 $1,628,565

3 343 39.66 $3,200,055

COUNTY SAMPLE PROJECT



WOOD
COUNTY
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Belleville

Blennerhassett

Boaz

Bonnivale

Cedar Grove

Central

Chesterville

Dallison

Davisville

Deerwalk

Eli

Flinn

Humphrey

Jerrys Run

Kanawha

Larkmead

Leachtown

Lowdell

Lubeck

Marrtown

Mineralwells

Murphytown

New England Nicolette

North Hills
Ogden

Parkersburg

Pettyville

Pohick

Pond Creek

Rockport

Saulsbury
Slate

Stewart

Summit

Tallyho

Valley Mills
Vienna

Wadeville

Walker

Washington

Waverly

Williamstown

0 20,000 40,00010,000
Feet

I
Existing Route
Proposed Fiber
Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Citynet West Virginia, LLC - RDOF

County Boundary
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Wood County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 400.01 $2,200,055

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 400.01 $600,015

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 390.43 $5,856,450

Aerial Construction Labor $50,000.00 Per Mile 390.43 $19,521,500

Underground Construction Labor $150,000.00 Per Mile 9.58 $1,437,000

Project Construction Contingency 10% $2,095,850.00 Lump Sum 1 $2,095,850

Legal 1.5% $314,377.50 Lump Sum 1 $314,378

Administrative 2% $419,170.00 Lump Sum 1 $419,170

TOTAL COST = $32,444,418

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

5 Wood

1 475 66.51 $5,439,588

2 351 84.51 $6,687,668

3 566 96.66 $7,850,345

COUNTY SAMPLE PROJECT



REGION 6
Doddridge, Harrison, Marion, 
Monongalia, Preston, and Taylor Counties



DODDRIDGE
COUNTY
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Ashley

Avon
Big Isaac

Blandville

Canton

Center Point

Central
Station

Coldwater

Doak

Duckworth

Flint

Greenwood

Grove

Harlin

Joy

Leopold

Long Run

Market

Miletus

Morgansville

New Milton

Nina

Oxford

Porto Rico

Roberts

Saint Clara

Sedalia

Sherwood

Smithburg

Sugar Camp

Summers

Toll Gate

West Union

Zinnia

0 15,000 30,0007,500
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Citynet West Virginia, LLC - RDOF

County Boundary
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Doddridge County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 51.49 $283,195

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 51.49 $77,235

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 49.87 $748,050

Aerial Construction Labor $50,000.00 Per Mile 49.87 $2,493,500

Underground Construction Labor $150,000.00 Per Mile 1.62 $246,000

Project Construction Contingency 10% $273,650.00 Lump Sum 1 $273,650

Legal 1.5% $41,047.50 Lump Sum 1 $41,048

Administrative 2% $54,730.00 Lump Sum 1 $54,730

TOTAL COST = $4,214,408

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

6 Doddridge

1 107 8.06 $634,725

2 137 12.19 $959,963

3 264 17.13 $1,596,428

COUNTY SAMPLE PROJECT



HARRISON
COUNTY
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Adamsville

Alliance

Anmoore

Arlington

Benson

Bridgeport
Bristol

Brown

Cambria

Chiefton

Clarksburg

Craigmoor

Dawmont

Despard

Dola

East Salem

East View

Enterprise

Erie

Francis

Glen Falls

Goodhope

Gore

Gypsy

Haywood

Hepzibah

Industrial

Jarvisville

Jimtown

Johnstown

Katy Lick

Kincheloe

Liberty

Lost Creek

Lumberport

McAlpin

McWhorter

Maken

Margaret

Marshville

Meadowbrook

Mount Clare

Mount Tabor

Nutter Fort

Oakdale

Olive

Owings

Peora
Pine Bluff

Prospect
Valley

Quiet Dell

Reynoldsville

Rider

Rinehart

Robey

Rockford

Romines Mills

Rosebud

Salem

Saltwell

Sardis

Shinnston

Spelter

Stonewood

Summit ParkSun Valley

Tichenal

Wallace

West Milford

Willard

Wilsonburg

Wolf Summit

Wyatt

0 16,000 32,0008,000
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Citynet West Virginia, LLC - RDOF

Frontier - RDOF

Starlink Services, LLC - RDOF

County Boundary 
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Harrison County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 313.30 $1,723,150

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 313.30 $469,950

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 309.39 $4,640,850

Aerial Construction Labor $50,000.00 Per Mile 309.39 $15,469,500

Underground Construction Labor $150,000.00 Per Mile 3.91 $586,500

Project Construction Contingency 10% $1,605,600.00 Lump Sum 1 $1,605,600

Legal 1.5% $240,840.00 Lump Sum 1 $240,840

Administrative 2% $321,120.00 Lump Sum 1 $321,120

TOTAL COST = $25,057,510

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

6 Harrison

1 261 40.49 $3,188,588

2 299 49.53 $3,900,488

3 297 34.72 $2,819,895

COUNTY SAMPLE PROJECT



MARION
COUNTY
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Basnettville

Big Run
Bingamon

Boothsville

Carolina

Chatham Hill

Chiefton

Condit

Curtisville Deep Valley

Eldora

Everson

Fairview

Farmington

Festus
Four States

Grangeville Helens Run

HighlandHutchinson

Idamay

Joetown

Katy

Killarm

Logansport

McClellan

Mannington

Metz

Monongah

Pine Grove

Rachel

Rymer

Seven Pines

Stringtown

Sturms Mill
Thoburn

Upton

Whitehall
Worthington

Barrackville

Baxter

Bentons Ferry

Catawba

Chesapeake

Colfax

Dakota

Fairmont
Forksburg

Graham Heights

Grant Town

Hammond
Hebron

Hoodsville

Hopewell

Jordan

Kingmont

Meadowdale

Millersville

Montana Mines

Pleasant Valley

Powell

Rivesville

Winfield

0 21,000 42,00010,500
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Citynet West Virginia, LLC - RDOF

Frontier - RDOF

County Boundary 
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Marion County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 312.41 $1,718,255

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 312.41 $468,615

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 304.86 $4,572,900

Aerial Construction Labor $50,000.00 Per Mile 304.86 $15,243,000

Underground Construction Labor $150,000.00 Per Mile 7.55 $1,132,500

Project Construction Contingency 10% $1,637,550.00 Lump Sum 1 $1,637,550

Legal 1.5% $245,632.50 Lump Sum 1 $245,633

Administrative 2% $327,510.00 Lump Sum 1 $327,510

TOTAL COST = $25,345,963

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

6 Marion

1 1089 72.96 $5,790,910

2 307 48.50 $3,885,370

3 174 28.73 $3,273,323

COUNTY SAMPLE PROJECT



MONONGALIA
COUNTY
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Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Citynet West Virginia, LLC - RDOF

Frontier - RDOF

County Boundary
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Monongalia County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 164.36 $903,980

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 164.36 $246,540

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 152.44 $2,286,600

Aerial Construction Labor $50,000.00 Per Mile 152.44 $7,622,000

Underground Construction Labor $150,000.00 Per Mile 11.92 $1,788,000

Project Construction Contingency 10% $941,000.00 Lump Sum 1 $941,000

Legal 1.5% $141,150.00 Lump Sum 1 $141,150

Administrative 2% $188,200.00 Lump Sum 1 $188,200

TOTAL COST = $14,117,470

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

6 Monongalia

1 248 41.86 $3,591,975

2 133 37.97 $3,009,838

3 183 25.76 $2,374,335

COUNTY SAMPLE PROJECT



PRESTON
COUNTY
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Afton

Albright

Amboy

Arthurdale

Aurora

Austen
Blaser

Borgman

Brandonville

Bretz

Brookside

Bruceton Mills

Bull Run

Caddell

Camp Ground

Carmel

Cascade

Clifton Mills

Colebank

Corinth

Cranesville

Cuzzart

Dayton

Denver

Dority

Eglon
Erwin

Etam

Evansville
Fellowsville

Five Forks

Glade Farms

Gladesville

Guseman

Hazelton

Herring

Hopemont

Hopewell

Horse Shoe Run

Howesville

Hudson

Independence

Irona

Israel

Jessop

Kanes Creek

Kingwood

Laurel Run

Lenox

Macomber

Manheim

Manown

Marquess

Masontown

Newburg

Pisgah

Pleasantdale

Preston

Reedsville

Rodemer

Rohr

Rowlesburg

Sell
Silver Lake

Sinclair

Snider

Sugar Valley

Terra Alta

Tunnelton

Valley Point

Victoria

West End

White Oak Springs

0 22,000 44,00011,000
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Target Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Digital Connections Inc. - RDOF

County Boundary 
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Preston County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 273.97 $1,506,835

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 273.97 $410,955

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 265.91 $3,988,650

Aerial Construction Labor $50,000.00 Per Mile 265.91 $13,295,500

Underground Construction Labor $150,000.00 Per Mile 8.06 $1,209,000

Project Construction Contingency 10% $1,450,450.00 Lump Sum 1 $1,450,450

Legal 1.5% $217,567.50 Lump Sum 1 $217,568

Administrative 2% $290,090.00 Lump Sum 1 $290,090

TOTAL COST = $22,369,048

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

6 Preston

1 84 26.44 $2,131,398

2 152 36.22 $2,858,235

3 217 47.29 $3,500,393

COUNTY SAMPLE PROJECT



TAYLOR
COUNTY
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Santiago

Belgium

Flemington

Grafton

Irontown

Knottsville

McGee

Meadland

Millertown

Pruntytown

Rosemont Simpson

Tappan

Thornton

WebsterWendel

0 12,000 24,0006,000
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Citynet West Virginia, LLC - RDOF

Starlink Services, LLC - RDOF

County Boundary
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Knottsville

Millertown

Thornton

Webster

Sheet 2

Sh
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t 1

0 7,000 14,0003,500
Feet

Sheet

3I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Citynet West Virginia, LLC - RDOF

Starlink Services, LLC - RDOF

County Boundary

Index
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Taylor County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 149.08 $819,940

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 149.08 $223,620

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 142.83 $2,142,450

Aerial Construction Labor $50,000.00 Per Mile 142.83 $7,141,500

Underground Construction Labor $150,000.00 Per Mile 6 $942,000

Project Construction Contingency 10% $808,350.00 Lump Sum 1 $808,350

Legal 1.5% $121,252.50 Lump Sum 1 $121,253

Administrative 2% $161,670.00 Lump Sum 1 $161,670

TOTAL COST = $12,360,783

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

6 Taylor

1 100 25.54 $1,886,490

2 202 22.04 $1,869,610

3 123 52.77 $6,770,813

COUNTY SAMPLE PROJECT



REGION 7
Barbour, Braxton, Gilmer, Lewis, 
Randolph, Tucker, and Upshur Counties



BARBOUR
COUNTY
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Overfield

Peeltree

Adaland

ArdenBear Mountain

Belington

Berryburg Berryburg
Junction

Calhoun
CarrolltonCentury

Clemtown

Dent

Elk City

Galloway

Junior

Kalamazoo

Kasson

Kirt

Lantz

Meadowville

Meriden

Moatsville

Mount Liberty

Murphy

Nestorville

Pepper

Philippi

Stringtown

Tacy

Valley
Furnace

Vannoys Mill

Volga

Wellington
Heights

Werner

0 16,000 32,0008,000
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Address

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Citynet West Virginia, LLC - RDOF

Frontier - RDOF

Starlink Services, LLC - RDOF

County Boundary
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Barbour County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 470.15 $2,585,825

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 470.15 $705,225

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 460.72 $6,910,800

Aerial Construction Labor $50,000.00 Per Mile 460.72 $23,036,000

Underground Construction Labor $150,000.00 Per Mile 9.43 $1,414,500

Project Construction Contingency 10% $2,445,050.00 Lump Sum 1 $2,445,050

Legal 1.5% $366,757.50 Lump Sum 1 $366,758

Administrative 2% $489,010.00 Lump Sum 1 $489,010

TOTAL COST = $37,953,168

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

7 Barbour

1 504 53.74 $4,404,400

2 592 62.90 $5,006,565

3 216 40.30 $3,260,305

COUNTY SAMPLE PROJECT



BRAXTON
COUNTY
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Arnett

Bakers Run

Belfont

Bison

Bonnie

Bower

Bulltown

Burnsville

Canfield

Caress

Centralia

Chapel

Clem

Copen

Corley

Cutlips

DessieDingy

Dutch

Elmira

Exchange
Fairbanks

Falls Mill

Flatwoods

Flower

Frametown

Gassaway

Gem

Gip

Glendon

Heaters

Herold

Hettie

Holly

Hyers

Joppa

Laurel Fork

Letch

Little Birch

Little Otter

Lloydsville

McNutt Marpleton

Middle Run

Milroy

Napier

Newville

Riffle

Rockton

Rollyson

Rosedale

Servia

Shadyside

Strange Creek

Sutton

Tague

Tesla

Vernon

Wilsie

0 22,000 44,00011,000
Feet

I
Existing Route
Proposed Fiber
Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Address

Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Micrologic Inc. - RDOF
Starlink Services, LLC - RDOF
County Boundary 
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Braxton County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 477.35 $2,625,425

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 477.35 $716,025

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 470.79 $7,061,850

Aerial Construction Labor $50,000.00 Per Mile 470.79 $23,539,500

Underground Construction Labor $150,000.00 Per Mile 6.56 $984,000

Project Construction Contingency 10% $2,452,350.00 Lump Sum 1 $2,452,350

Legal 1.5% $376,852.50 Lump Sum 1 $376,853

Administrative 2% $490,470.00 Lump Sum 1 $490,470

TOTAL COST = $38,237,473

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

7 Braxton

1 416 61.01 $4,804,538

2 176 35.52 $2,848,290

3 495 44.18 $3,479,175

COUNTY SAMPLE PROJECT



GILMER
COUNTY
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Cedarville

GilmerLetter Gap

Lockney

Moss

Normantown

Orton

PerkinsShock

Stouts Mills

Stumptown

Withers

Alice

Baldwin

Blackburn

Conings

Coxs Mills

Donlan

EllisGlenville

Hardman

Kanawha Drive

Latonia

Linn
Lucerne

Newberne

Sand Fork

Spurgeon

Tanner

Troy

Truebada

0 17,500 35,0008,750
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Address

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Citynet West Virginia, LLC - RDOF

County Boundary 
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County Boundary 
Index
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Gilmer County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 166.94 $918,170

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 166.94 $250,410

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 156.94 $2,354,100

Aerial Construction Labor $50,000.00 Per Mile 156.94 $7,847,000

Underground Construction Labor $150,000.00 Per Mile 10.00 $1,500,000

Project Construction Contingency 10% $934,700.00 Lump Sum 1 $934,700

Legal 1.5% $140,205.00 Lump Sum 1 $140,205

Administrative 2% $186,940.00 Lump Sum 1 $186,940

TOTAL COST = $14,131,525

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

7 Gilmer

1 146 31.75 $2,625,408

2 87 20.48 $1,815,710

3 19 24.69 $2,068,488

COUNTY SAMPLE PROJECT



LEWIS
COUNTY
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Bablin

Crawford

Duffy

Ingo

Ireland

Jewell

Orlando

Peterson

Walkersville

Wildcat

Wymer

Aberdeen

Alum Bridge

Arnold

Aspinall

Ben Dale

Berlin

Butchersville

Camden

Churchville

Copley

Deanville

Freemansburg

Gaston
Homewood

Horner

Hurst

Jane Lew

Lightburn

McGuire Park

Pricetown

Roanoke

South Park

Sunset Acres

Turnertown

Vadis

Valley Chapel

Vandalia

Waldeck
Weston

0 18,000 36,0009,000
Feet

I
Existing Route
Proposed Fiber
Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Starlink Services, LLC - RDOF
County Boundary
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County Boundary
Index



REGIONAL OPTICAL COMMUNICATIONS  |  2023 Statewide Broadband Study Report PAGE 436

Lewis County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 306.89 $1,687,895

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 306.89 $460,335

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 293.07 $4,396,050

Aerial Construction Labor $50,000.00 Per Mile 293.07 $14,653,500

Underground Construction Labor $150,000.00 Per Mile 13.82 $2,073,000

Project Construction Contingency 10% $1,672,650.00 Lump Sum 1 $1,672,650

Legal 1.5% $250,897.50 Lump Sum 1 $250,898

Administrative 2% $334,530.00 Lump Sum 1 $334,530

TOTAL COST = $25,528,858

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

7 Lewis

1 502 82.77 $6,951,538

2 182 37.26 $2,992,340

3 182 31.91 $2,546,403

COUNTY SAMPLE PROJECT



RANDOLPH
COUNTY
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Adolph

Alpena

Bemis

Beverly

Bowden

Cassity

Coalton

Dailey

Elkwater

Glady

Glenmore

Hazelwood

Huttonsville

Job
Mabie Midland

Mill Creek

Mingo

Monterville

Pumpkintown

Upper Mingo

Valley Bend

Valley Head

Whitmer

Womelsdorf
(Coalton)

Wymer

Czar

Helvetia

Pickens

Aggregates

Canfield

Dryfork

Elkins

Gilman

Harding

HarmanHighland Park

Kerens

Kingsville

Montrose

Norton

Sully
Weaver

0 35,000 70,00017,500
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Address

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Citynet West Virginia, LLC - RDOF

Frontier - RDOF

Micrologic Inc. - RDOF

County Boundary 
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Randolph County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 297.74 $1,637,570

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 297.74 $446,610

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 274.40 $4,115,000

Aerial Construction Labor $50,000.00 Per Mile 274.40 $13,720,000

Underground Construction Labor $150,000.00 Per Mile 23.34 $3,501,000

Project Construction Contingency 10% $1,722,100.00 Lump Sum 1 $1,722,100

Legal 1.5% $258,315.00 Lump Sum 1 $258,315

Administrative 2% $344,420.00 Lump Sum 1 $344,420

TOTAL COST = $25,746,015

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

7 Randolph

1 188 32.98 $2,664,155

2 319 51.94 $4,347,360

3 194 66.58 $6,153,315

COUNTY SAMPLE PROJECT



TUCKER
COUNTY
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Heights

Coketon

Cortland

DavisDouglas

Elk

Gladwin

Hambleton

Hannahsville

Hendricks

Laneville

Moore

Parsons

Pierce

Pleasant Run

Porterwood

Red Creek

Shafer

Thomas

William

0 21,000 42,00010,500
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Address

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Citynet West Virginia, LLC - RDOF

Frontier - RDOF

County Boundary
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Tucker County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 114.91 $632,005

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 114.91 $172,365

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 103.66 $1,544,900

Aerial Construction Labor $50,000.00 Per Mile 103.66 $5,183,000

Underground Construction Labor $150,000.00 Per Mile 11.25 $1,687,500

Project Construction Contingency 10% $687,050.00 Lump Sum 1 $687,050

Legal 1.5% $103,057.50 Lump Sum 1 $103,058

Administrative 2% $137,410.00 Lump Sum 1 $137,410

TOTAL COST = $10,157,288

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

7 Tucker

1 53 23.94 $1,885,275

2 65 18.62 $1,632,790

3 57 10.69 $971,858

COUNTY SAMPLE PROJECT



UPSHUR
COUNTY
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Hemlock

Kedron

Palace Valley

Queens

Adrian

Alexander

Alton

Arlington

Beans Mill

Canaan

Carter

Craddock

Eden

Evergreen

French Creek

Frenchton

Gaines

Goshen

Gould

Holly Grove

Imperial

Kanawha Head

Rock Cave

Selbyville

Tenmile

Wilsontown

Zion

Abbott

Atlas

Buckhannon
Deanville

Hinkleville

Hodgesville

Lorentz

Reger

Rocky Ford

Ruraldale

Sago

Tennerton
Daysville

Excelsior

Five Forks

GormleyHeavener
Grove

Kesling Mill

Nebo

Pecks Run

Sand Run

Swamp Run

Tallmansville

Teter

Vegan

0 18,000 36,0009,000
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Address

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Frontier - RDOF

Starlink Services, LLC - RDOF

County Boundary 
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Upshur County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 456.05 $2,508,275

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 456.05 $684,075

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 441.28 $6,619,200

Aerial Construction Labor $50,000.00 Per Mile 441.28 $22,064,000

Underground Construction Labor $150,000.00 Per Mile 14.78 $2,217,000

Project Construction Contingency 10% $2,428,100.00 Lump Sum 1 $2,428,100

Legal 1.5% $364,215.00 Lump Sum 1 $364,215

Administrative 2% $485,620.00 Lump Sum 1 $485,620

TOTAL COST = $37,370,485

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

7 Upshur

1 509 78.44 $6,286,485

2 501 34.63 $2,799,018

3 338 48.39 $3,886,558

COUNTY SAMPLE PROJECT



REGION 8
Grant, Hampshire, Hardy, 
Mineral, and Pendleton Counties



GRANT
COUNTY
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Rough Run

Arthur

Bayard
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Cabins
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Gormania

Greenland
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Hopeville
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Kline Gap

Lahmansville

Martin

Maysville

Medley

Mount Storm

Oak Hill

Petersburg

Scherr

Streby

Williamsport

Wilson

0 21,000 42,00010,500
Feet

I
Existing Route 
Proposed Fiber
Proposed Buried Fiber

!( Targeted Address
!(Unserviceable Targeted Address

!(Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Micrologic Inc. - RDOF
County Boundary



REGIONAL OPTICAL COMMUNICATIONS  |  2023 Statewide Broadband Study Report PAGE 475

!(!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(!(!(!(!(!(!(!(

!(

!( !(

!(

!(

!(!(

!(!( !(
!(!(!( !(!( !(!(!(!(!(!(!( !(!( !(!(!( !(!(

!(!( !(!( !(!(!( !(!( !(!(!(!(!(!(!( !(!(!(!( !(!(!(!(!(!(!( !(!(!(!(!(!(!(!(!(!(!(!( !(!(!( !(!(

!( !(!(!(!( !(!( !(!( !(

!( !(!(!(!( !(!(!(!(!(!(!(!(!(!( !(!( !(!(!(!(!(!( !(!(!(!( !(!(!(!(!(!(!( !(!( !(!(!(!(!(!(!( !( !(!(!( !(!( !(

!(!(!( !(!(!( !(!(!( !(!( !(!( !(!(!(!(!(

!( !(!(!(!(!(
!( !(!(!( !(!(!(!(!( !(!(!( !(!( !(!( !(!(!(

!(!(!( !(!(!( !(!( !(!( !(!(!( !(!( !(!(!(!(
!(!(!(

!(!( !( !(!(!( !( !(!(!(
!( !(!(!(!( !(!( !(!(!(!(

!(!( !(!(!(!( !(!(!(!( !(

!(!( !(!( !( !(!(!( !(!(!( !( !(!(!(!(!( !( !(!( !(

!(!(!(!( !(!(!(!(!(

!(

!( !(!(!(
!(!(!(!(!(!(!( !(!(!(!(!(!(!( !(!(!(!( !(!(!(!(

!( !(!(!(!(

!( !(!(!(

!(!(!( !(!(!( !(!(!( !(!(!(!(!(!(!(

!(!(!( !(!(!(!(!(!(!(!( !(!(!(!(!(!(!(!( !( !(!(!( !(!( !(!(!( !( !(!(!(!(!( !(!( !(!(!(!(!(!(!( !(!(!( !(!(!(!(!(!(!(!( !(!(!(!(
!(!(!(!(!(!( !(!(!(

!(!(!(!(!( !(!( !(!(!(!(

!( !(!( !( !(!( !(!(!(!(!(!( !(!(!( !(!(!(!( !(!( !(!(

!(!(

!( !(!( !( !(!( !(!(!(!( !(!( !(!(!(!(!( !(!(!( !(!(!( !(!( !(!( !(
!( !(!(!(

!(!(!( !(!( !(!(!( !(!(!(!(!( !(!(!( !(!(

!(
!(!( !(!(!(!( !(!( !(!(!(!(!(!(!(!(!( !(!(!( !(!(!(!( !(!(!(!(!(!(

!(
!(!( !(!(!(!( !(!(!( !(!( !(!( !( !(!(!(!( !( !(!(!( !(!(!(!(!(!(!( !(!(!(!(!(!( !(!( !(!( !(!( !( !(!(!(!(!( !(!(!( !(!( !(!(!( !(!(!(

!(!(!(!(!(!( !(!( !(!(!(!(!(!(!(

!( !(!(!(!( !(!(!(!( !(!( !(!( !( !(
!(

!( !(!( !(!(!( !(!(!( !(!( !(!(!( !( !(!( !( !(!(!( !(
!(!( !(!( !(!(!( !( !(!(!( !(!(!( !(!(!( !( !(!( !( !(!( !(!( !(!(!(!( !(!( !(!(!( !(!(

!(!(!(!(!( !(!(!( !(!(!(!( !(!(!(!(!( !(!(!(!(!( !(!(!(!(!(!(!( !(!(!(!(!( !(
!(!(!(!(!(!(
!(!( !( !(!(!( !(!( !(!(!(!( !(!(!( !(!(!(!( !(!(!( !(!( !(!(!( !(!(!(!(!(!( !(!( !(!(!( !(!(!(!(!(!(!( !(!(!(!(!(!(!(!(!(!(!( !(!(!(!(
!(!(!(!(!(!(!(!( !(!(!( !(!( !(!( !(!( !(!( !(!(!(!(!( !(!(!( !( !(!(!( !(!(!(
!(!( !(!(!( !(!(!(!(!(!(!(!( !(!(!( !(!(!(!(!(!(!(!(!(!(!( !(!(!(!(!( !(!(

!(!(!(!(!( !(!(!(!(!(!( !( !(!(!(!(!( !(!(!( !( !(!(!(!( !(!(!(!( !(!(!( !( !(!(!(!(!( !(!(!( !(!(!(!( !(!(!( !( !(!( !(!(!(!(!( !(!(!(!( !(!(!( !(!(!(!(!(!(!(!( !(!(!( !(!(!( !(!(!(!(!(!(!(!(!(!(!(

!(!( !(!(!(!(!(!(!(!(!( !(!(!(!( !(!( !( !(!(!(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!( !(!(
!( !(!(!(!(!(!( !(!(!( !(!(!( !(!(!(!(!(!(!( !(!(!( !(!(!(!(!(!( !(!(!(!(!(!(!(!( !( !(!( !(!(!(!(!( !(!( !(!(!(!(!( !(!(!(!(!( !(!(!(!( !(!(!( !(!(!(!( !(!(!(!( !(!(!( !(!( !(!(!( !(!( !(

!(!( !(!( !(
!( !(!(!(
!(!(!(!(!( !(!( !(!( !( !(!(!( !(!(!(!( !(!(!( !(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!( !(!( !(!(!( !(!( !(!(!(!( !(!(!(!( !(!(!( !(!(

!(!( !(!(!(!(

!(!( !(!(!( !(!(!(!(!( !(!(!(!(!(!( !(!(!( !(!( !(!(

!( !(!(!(!( !(!( !(!( !(!(!(!(!(!(!(
!(

!( !(!( !( !(!( !(
!( !(!( !(!(!( !(!(!(!(!(!( !(!(!( !(!( !(!(!(!( !(!( !(!(!(!(!( !( !(!(!(!( !(!( !(!( !( !(!(!( !(!( !( !(!(!( !(!( !(!( !( !(!(!(!( !(!(!(!(

!(!(!(!(!(!( !(!(!(!(!( !(!(

!(!( !(!(!(!(!(!(!( !(!( !(!(!(!( !(!(!(!(!(!(!( !(!(!(!( !(!(!( !(!(!(!(!( !(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!( !(!(!(!(!( !(!(!(!(!(!( !(!(!(!(!(!(!(!(!(!( !(!(!( !(!(!(!(!(!(!( !(!(!( !(!( !(!(!( !(!( !(!(!( !(!(!(!(!( !(!(!(!(!(!( !(!( !(!(!(!(!( !(!(!( !(!(!(!(!(!(!( !(!(!(!(!(!( !(!(!(!( !(!(!(!(!(!(!(!(!(!( !(!( !(!(!(!( !(!( !(!(!(!(!(!(!(!(!(!( !(!(!( !(!( !(!( !( !(!( !(!(!( !(!( !(!(!(!(!(!( !( !(!( !(!(!(!(!( !(!( !(!(!(!(!( !( !(!(!(!(

!(!(!(!(!(!(!(!(!( !(!(!(!( !(!(
!(!( !( !(!(!(!( !(!(!( !( !(!(!( !(!(!(!(!( !(!(!(!( !(!( !(!( !(!(!(!( !(!(!( !(!(!(!(!(!( !(!(!(!(!(

!( !(!(!( !(!(!(!(!(!(!(

!(!( !(!( !(!( !( !(!(!(!( !(!( !(!(!( !(!(!(!(!(!(!( !(!( !(!( !(!( !( !(!(!( !(!(!( !(!( !(!( !(!(!(!( !(!( !(!(!( !(!( !(!( !(!(!( !(!(!( !(!(!( !(!( !(!(!(
!(!(

!(

!(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!(!(
!(!(!(!(!(

!(!(!(!(!(!(!(!( !(

!(!(!(!(!(!(!(!(

!( !(!(!(!(

!(!(

!(!( !(!(!( !(!(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!(!(!(!(!(!(!(

!(!(!(!(
!(!(

!(!(!(!( !(!(!(!( !( !(!( !(!( !(!(!(!(!(!(!( !(!( !(!( !(!(!(!( !(!(!(!(!(

!(!(!(!(

!(!(!(

!( !( !(!(

!(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(

!(!( !(!(!(!(!(!(!(!(!( !(!(!(!( !(!(

!(

!(!(!(!( !(
!(

!(!(

!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!( !(!(!(!(!(!(!(!(!(!(!(!( !(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!( !(!( !(!( !(!(!( !(!(
!(!(!( !(!(!(!(

!(!(!(!(!(!(!(!(!(!(!( !( !(!(!(!(!(!(!( !(!(
!(!(!(!(!(!(!( !(!( !(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!( !(!(!(!( !(!(

!(!(!(!( !(!(!( !(!(!(!(

!( !(!(

!(!(!(!(!(!(!(!(!(!(!(!(
!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!( !( !(!(!( !(!( !(!(!(!(!(!( !(!(!( !(!(!(!( !(!(!( !(!(!( !( !(!(!(!(

!( !(!( !(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!( !(

!(
!(!(!(!(!(!(!(!(!(

!(!(

!(!(!(
!(!(!(

!(!(!(!(

!(!(!(!(!(!(
!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(
!(

!(!(

!( !(!(!(!( !(!(!( !(!(

!(!( !(
!(!(

!( !(!(!(

!(!(!(

!( !(

!(!(!(!(!(!(!(!(!(!(!(
!(!(!(

!(
!(
!(!(!(!(!(

!(!(

!(
!(!(
!(!(!(

!(
!(

!(!(

!(!(

!(

!(!(!(!(!(!(!(!(!(

!(

!( !(!(!(!(!( !(!(!(!(
!(

!(!(!( !(!(!(!(!( !(!( !(

!(
!(
!(

!(!( !(!(!(!(!( !(!(!(

!(!(!( !(!(!( !(!( !(!(!( !(!( !(!(!(!(!(!(!(!(!(!( !(!(
!(!(!(

!( !(!(!(!(!( !(

!(!(!(!(!(!(!(!( !(!( !(!( !( !(!( !(!(!(!(!(!(!( !(!( !(!(!(!(!(!(!( !(!(!(!( !(!(!(!(!(!(!( !(!(!(!(!( !(!(!(!(!( !(!( !(!(!(!(!(!(!(!( !(!(!(!(!(!( !(!(!(!(!( !(!(!(!(!(!( !(!(!( !( !(!( !(!(!(!( !(!( !(!( !( !(!( !(!(!(!( !(!( !( !(!(!(!(!(!( !(!(!(!(!(!(!(!(!(!(!( !(!( !(!(!(!(!(!(!(!(!(!( !(!( !(!(!( !(!(!(!(!(!(

!( !(
!(!(!( !(

!(!(!(!( !(!(

!( !(!(!(!(!(

!(

!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(
!(

!( !(

!( !(!(!(!( !(!(!(!(!(
!( !(!(!(!(!( !( !(!(!(!( !(

!(

!( !(!(!(!(

!(!(!(!(!( !(!(!( !(!(
!(

!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(

!(!(

!(!(!(!(!(!(!( !(!(!(!(!(!(!(!(!( !( !(!(!( !(!( !(!(

!(

!(!(!(!(
!(!(

!(!(!(!(!(

!(

!(!(
!( !(!( !(!(!( !(

!(!(

!(!(

!(!(
!(
!(!(!(!(!(!(!(!(

!(!(

!(

!(
!(!(

!(!(

!(

!(

!(

!(

!(!(

!(
!(!(

!(!(!(

!(!(!(
!(

!(

!(

!(
!(!(
!(!( !(

!(!(

!(!(

!(

!(!(!(!(!(!(!(!(!(!(
!(!(!(
!(!(!(!(!(!(

!(

!(!(!(

!(!(!(

!(!(
!(
!(!(!(
!(

!(!(!(!(!(!(!(!(!(!(

!(!(

!(

!(

!(!(!(

!(

!(!(

!( !(!(

!(
!(

!(!(!(!(

!(!(
!(

!(

!(!(!(

!(
!(!(

!(

!(

!(

!(!(!(!(!(!(
!(

!(

!(
!(

!(
!(

!(!(
!(!(!(!(!(

!(

!(

!(
!(

!(

!(!(

!(
!(!(!(!(

!(!(
!(

!(!(!(!(
!(
!(!(!(!(!(
!(!(!(!(!(!(!(!(!(

!(

!(!(
!(!(!(

!(

!(

!(!(!(!(!(

!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(

!( !(!( !(!( !(!(!( !(!(!(!(!(!(!( !(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(

!(!(!(!(!(!(!( !(!(!(

!(!(
!(!(!(!(

!(!(!(

!(!(!(!(!(!(!(!(!(!(

!(!(!(
!(

!(!(!( !(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(
!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(!(!(!(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!( !(!(!(!( !(!(!(!(

!(!(!(!(!( !(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(

!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!( !(!(!(!(!(!(!(!(!( !(!(!(!(!(!(!(!(!(!(!( !(!(!(!(!(!(!(!(!(!( !(!(!(!(!(!(!(!(!( !(

!( !(!(!(!(!(!( !(!(!(!(!(!(
!(!(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(
!(!(!(!(!(!(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!(

!( !(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!(!(!(!(!(!(!(!(!( !(!(!( !(!(!(!(!(!(!(!(!(!(!( !(!(!(!(!(!( !(!(!(!(!(!(!( !(!(!(!(!( !(!(!(!( !(!(!(!( !(!(!( !(!(!( !(!( !(!(!(!(!( !(!( !(!( !( !(!(!(!( !( !(!(!(!(!( !(!(!(!(!(!(!(!(!( !(!(!( !(!( !(!(!(!( !(!( !(!(!(

!(!(!(!( !(!(!(!(!(!(!( !(!(!(!(!( !(!( !(!(!( !(!(!(
!(!( !(!( !(!(!( !(!(!(!( !(!(!(!(!( !(!(!(!(!( !( !(!( !(!(!(!( !(!(!(!(!( !(!(!( !(!(!(!(!( !(!(!( !(!(!(!( !(!(!(!(!(!(!(!(!(!(!( !(!(!( !(!(!( !(!( !(!(!(!( !(!(!( !(!(!(!(!(!( !( !(!( !( !(!(!( !(!( !(!(!(!( !(!(!( !(!( !(!(!( !(!( !(!(!(!(!( !(!(!(!(!(!( !(!(!(!( !(!(!(!( !(!( !(!( !(!( !(!( !(!( !(!(!( !(!(!(!( !(!(!( !(!( !(!( !(!(!( !( !(!(!( !(!( !(!(!(!(!( !( !(!(!( !(!( !(!( !(!( !(!( !(!(!(!(!( !(!( !(!( !(!(!(!( !(!( !(!(!( !(!(!(!( !(!(!(!( !(

!( !(!(!( !(!(!(!(!( !(!(!( !( !(!( !(!(!(!(!(!( !(!(!(!(!(

!(!(!(!(!(!( !(

!(!(!(!( !(!( !(!( !( !(!(!(!( !( !(!( !(!( !(!( !(!(!( !( !(!(!( !( !(!(!(!( !(!( !(!( !(!(!(!(!( !(!(!( !(!(!( !(!( !(!( !( !(!( !(!(!( !(!( !( !(!( !(!(!(!( !(!(!(!(!( !(!( !(!(!( !(!( !(!(!( !(!(!(!( !( !(!(!( !( !( !(!(!(!(!( !(!( !(!( !(!(!( !(!(!( !(!( !( !(!(!(!( !(!( !( !(!(!(!( !(!(!(!( !(!(!( !(!(!(!( !(!( !(!( !(!(!(!( !(!( !(!(!( !(!(!(!( !( !(!(!(!(!( !( !( !( !(!( !(!( !( !(!( !(!( !(!( !(!( !(!( !(!(!(!(!( !(!(!(!( !(!(!( !(!( !(!(!( !(!(!(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!(!( !(!(!(!( !(!(!(!(!( !(!(!( !(!(!(!(!(!( !( !(!( !(!(!( !(!(!( !(!( !(!(!( !(!(!( !(!( !(!(!(!( !( !(

!(!( !(!(!(!(!(!(

!(

!( !(!(!(!(!(!(!( !(!(!( !( !(!(!(!( !(!(!(!(!( !(!(!( !( !(!(!( !( !(

!(!( !(!( !(!( !(!(!( !(!(!( !(!(!( !( !(!(!( !( !(!(!( !( !(!(!( !(!(!(!(!(!( !(!( !(!( !(!( !(!(!(!(!(!( !( !(!(!(!(!( !( !(!( !(!( !( !(!( !(!(!( !(!(!(!(!( !(!(!( !(!(!(!(!( !(!(!(!(!( !( !(!(!( !(!(!(!(!(!(!(!(!(!( !(!( !(!(!( !(!(!( !( !(!( !(!(!(

!(!(!(!(!( !(!(!(!( !(!( !(!(!( !(!(!(

!(

!( !(!(!( !(!(

!( !(!(!(!(!(!(!(!(!( !(!(!(!( !(!( !(!(!( !( !(!(!( !(!(!( !(!(!( !(!(!(!(!(!(!(!( !(!(
!(!(!(!( !(!(!( !(!(!( !(!(!(!( !(!(!(

!( !(!(!(!(!(!(!(!(!(!(!( !( !(!( !(!(!(!(!(!(!(

!(

!( !(!( !(!(

!( !(!(
!( !(!(!(!(!( !(!( !(!( !(!(!(!( !(!( !(!( !(!(!(!( !( !(!( !(!( !(!( !(!( !(!(

!(
!( !(!(!( !(!(!( !(!( !(

!(
!(

!( !(!(!(
!(

!(!(!(!(!(!(!(!( !(!( !(
!(!(!( !(!(

!(
!( !(!(

!(!(

!( !(!(
!( !(!(

!(!(!(!( !(

!( !(!( !(!(!(!(!(!(!(

!(!(!( !(!(!(!(!( !(!(!(

!(!(!( !(!(!(!(!( !(!( !(!(!(!(!( !(

!( !( !(!( !(!(!( !(!( !(!(!(!(!( !(!(

!(!(!(!(!(!(!(!(!(!(!( !(!( !(
!(

!(!(!(!( !(!(!(

!( !(!(!(!( !(

!(!( !( !(!( !(!(!(!(!( !(!( !(!(!(!( !(!(!(!(!(!( !(!(!( !( !(!( !(!(!( !(
!( !(!(!(!(!(!(!( !(!( !(!(!(!(!( !(!( !(!( !(!(!( !( !(!(!(

!(

!( !(!(!(!( !(!( !(!( !( !(

!(!(!( !(!(!(!(!(!(!(!(!(!( !(!(!( !(!(!( !( !(!(!(!(!(!(!(!(!(

!(!(!( !(!(!(!(!( !( !(!( !(!( !(!(!(!( !(!(!(!( !(!( !(!(!(!( !(!( !(!(!( !(!(!(!(!( !(!(!(!(!(!(!(!( !(!(!(!(!( !(!(!(!(!(!( !(!( !(!( !(!(!(!(!( !(!(!( !( !(!(!(!(!( !(!(!(!( !(!(!( !(!(!( !(!(!( !(!(!(!(!(!(!( !(!( !(!(!(!(!( !(!(!(!( !(!( !(!(!(!(!(!(!( !(!( !(!( !(!( !(!(!(!( !(!(!(!( !(!(!(!( !(!( !(!( !(!( !(!(!(!( !(!(!(!(!(!(!( !(!(!( !( !(!(!( !(!(!( !(!( !(!(!(!(!(!(!(!(!( !(!(!( !(!( !(!(!( !( !(!(!(!( !(!(!( !(!( !(!(!(!(!(!(!(!(!(!(!(!( !(!( !(!(!(!(!(!(!(!(!( !(!(!( !(!(!( !(!(!( !(!(!(!( !(!(!(!(!(!(!(

!(!( !(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(

!(

!(

!(

!(

!(!(!(

!(!(!(

!(!(!( !(!(!(!(!(!(!(

!(

!(!(!(!(!(!( !(!( !(!(!(!(!(!(!( !(!( !(!( !(!(!(!(!( !(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!( !(!(!( !(!( !(!(!( !(!(!( !(!(!(!(!( !(!( !(!(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!( !(!(!(!(

!(!(!(!(!(!(!(!(!(!(

!(

!( !(
!(!(!(

!( !(
!(!( !(!(!(!(!(!(!(!(!(!(!(!( !(!(

!(
!(

!(!(!(
!(

!(

!(!(
!(

!(!(!(!(!(!(!(
!( !(!(

!(!(

!(!(
!(!(

!(!(

!(
!(!(

!(

!(

!(
!(!( !(!(!( !(!(!(!( !(!(

!(!(
!(!(!(!(!(!(

!(
!(!( !(

!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(
!(

!(

!(!(

!(!(!(!(!(!(

!(!(!(!(!(!(!(

!(

!(

!(!(!(
!(!(

!(

!(

!(
!(!(!(!(!(!(!(!(!(

!(
!(
!(

!(

!(

!(
!(!(!(!(

!(!(!(!(

!(

!(!(!(

!(
!(!(!(

!(
!(

!(!(!(!(!(!(!(!(

!(
!(

!(!(!(

!(

!(

!(!(
!(

!(

!(

!(!(
!(

!(
!(

!(

!(

!(

!(!(

!(

!(
!(!(!(!(
!(!(!(!(

!(

!(

!(

!(!(

!(
!(
!(
!(

!(

!(

!(

!(!(
!(

!(
!(!(

!(!(!(
!(!(

!(

!(!(!(!(

!(

!(!(!(!(

!(
!(

!(!(!(

!(

!(

!(!(!(
!(!(!(!(!(

!(!(!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(
!(
!(!(
!(
!(

!(
!(
!(!(
!(
!(!(!(!(

!(
!(!(!(!(

!(

!(

!(!(!(!(!(!(!(
!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(
!(
!(!(!(!(!(!(
!(
!(!(!(!(!(!(
!(!(
!(!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(!(!(!(!(
!(

!(
!(
!(!(

!(
!(

!(
!(
!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(!(

!(

!(

!(
!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(!(

!(!(

!(
!(

!(

!(
!(

!(

!(

!(
!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!( !(

!(
!(!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!( !(
!(

!(

!(

!(!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(!(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!( !(!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(!(

!(

!(
!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(!(!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!( !(!(!( !(!(!(!( !(!(

!(
!(!(!(

!(!(
!(!(!(!(!(!(!(!(!(

!(

!(!(

!(
!(
!(!(!(!(!(!(

!(!(
!(!(

!(
!(

!(!(
!(!(

!(!( !( !(!(!(

!(!(!(!( !(!(!(!(

!(
!(!(!(

!(!(!( !(

!(!(!(

!(!(

!(!(!(!(!(!(

!(
!(

!(

!(!(!(!(!(!(

!(
!(!(!(

!(!(!(!(!(

!(!(!(!(

!(!(
!(!(!(!(!(!(
!(!(

!(

!(

!(
!(
!(!(
!(
!(

!(

!( !(!(!(

!(!(!(
!(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(
!(!( !(!(!(

!(

!( !(

!(

!(

!(

!(
!(!(

!(!(

!(!(!(

!( !(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(
!(

!(!(

!(!(!(!(!(!(!(

!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(
!(!(
!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(

!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(!(!(
!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(

!(!(!(!(!(!(
!(!(!(!(
!(
!(
!(!(

!(!(!(!(!(!(!(!(!(
!(
!(!(

!(
!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(
!(!(!(
!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(
!(!(!(!(!(!(!(!(!(!(!(

!(

!(
!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!(!( !(!( !(!( !(!(
!(!(!(!( !(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(
!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(
!(
!(!(

!(!(
!(!(!(!(!(!(
!(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(

!(!( !(!(!(
!(!(!(!(
!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(
!(

!( !(!(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(

!(!(!(!(!(!(
!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(

!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(
!(
!(!(!(!(

!(!(!(!(!(!(
!(
!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!( !(!(!(!(!(!(!(!(!(!(!(!(!(

!(
!(
!(!(

!(!(

!(!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(!(!(

!(

!(

!(!(!(

!( !(!(!(!(!(!( !(!( !(
!(

!(!(!(!(

!(!(!(!(!( !(
!(

!( !(!(
!(!(!(!(

!(!(!(!( !(

!( !(!(!(

!(

!(
!(!(!(!(!(
!(

!(
!(!( !(!(!( !( !(!(!( !(!(

!(

!(

!(!(!(!(!( !(!(!(!( !(!(
!(

!(

!(
!(

!(

!(

!(
!(!(

!(
!(!(

!( !(!(

!(

!(

!(

!(!( !(

!(!(!(!(!( !( !(

!(

!(

!( !(!(!( !(!(!( !(!( !(!( !(!(!(!( !(!(!(!( !(!( !(!(!(

!(

!(!(!(!(
!( !(

!(!(!(!(

!(!( !(

!(

!(

!(

!(!( !( !(!(!(!(
!(!(!(

!(!( !(

!(!(!( !(!(

!(!( !(
!( !(!(!(

!(!( !(!(!( !(!(!(!( !(!(!(

!(

!( !(!(

!( !(!(!(

!(

!(

!(!(

!(

!(!(!(!(!(!(!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(
!(!(

!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(

!(!(!(

!(

!(!(
!(!(!( !(!(

!(!( !(

!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!( !(!(

!(!(

!(!(

!(

!(!(

!( !(!(!(
!( !(!(!(!(!(!(!( !(!( !(!( !(!(!( !(!(!(!(!(!(

!(

!(!(!( !(!(!(!(!(!( !(!(!(!(!(!(
!(

!( !( !(!(!(!(!(!(!(!(!( !(!(!(!( !(!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!( !(!(!(!( !(!(!(!( !(!(!(!(!( !(!( !(!(

!(

!(

!( !(!(!(

!(!(!(!(
!( !(!(

!(!(

!(!(

!(

!(!( !(

!( !(

!(!(!(!(!(

!(
!(

!(

!(

!(!(
!(!(!(!(!(!( !(!(!(!( !(!(

!(
!(!(

!(!(!(

!(
!(!(!( !(!( !(!(

!(!(!(

!(
!(!( !(!(!(!(!( !(!(

!(!( !(!(

!(

!(!(!(!(

!(
!(

!(!(!(

!(!(!(!(!(
!( !(!(
!(!(!(!(!(!(!(!(!(!(!(

!( !(!(!(!(!(!(

!(!(!(

!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(
!(

!(!(!(

!(

!(

!(!(

!(!(

!(!(!(!(
!(

!(!(!(!(!(!(!(

!(!(

!(

!(

!(
!(

!(!(

!(
!(

!(

!(!(!(!(!(!(!(

!(!(

!(
!(!(

!(

!(
!(

!(
!(

!(

!(!(!(

!(
!(
!(

!(
!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(!(

!(!(!(!(
!(!(
!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(
!(!(

!(
!(

!(

!( !(

!(

!(!(

!(
!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(
!( !(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(
!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(!(

Landes

Pansy

Rough Run

Arthur

Bayard

Bismarck

Cabins

Dobbin

Dorcas

Falls

Forman

Gormania

Greenland

Henry

Hopeville

Jordan Run

Kline Gap

Lahmansville

Martin

Maysville

Medley

Mount Storm

Oak Hill

Petersburg

Scherr

Streby

Williamsport

Wilson

Sheet 1

Sheet 2

Sheet 5

Sheet 4

Sheet 7

Sheet 3

Sheet 6

0 26,000 52,00013,000
Feet

Sheet

INDEXI
Existing Route 
Proposed Fiber
Proposed Buried Fiber

!(Targeted Address
!(Unserviceable Targeted Address

!(Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Micrologic Inc. - RDOF
County Boundary
Index



REGIONAL OPTICAL COMMUNICATIONS  |  2023 Statewide Broadband Study Report PAGE 476

!(
!(

!(

!(
!(
!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(
!(

!(

!(

!(

!(
!(
!(

!(

!(
!(

!(!(!(

!(

!(!(

!(
!(

!(

!(!(!(
!(

!(

!(!(

!(!(

!(

!(

!(

!(!(
!(

!(
!(

!(

!(

!(

!(
!(!( !(!(!(!(

!(!(
!(!(!(!(!(

!(

!(
!(

!(

!(
!(!(

!(

!(!(

!(

!(

!(

!(

!(!(
!(!(!(

!(

!(!(
!(

!(!(
!(

!(
!(!(

!( !(!(!(!(

!(!(

!(!(!(!(

!(

!(!(

!(!(!(!(!(

!(!(!(!(!(

!(
!(!(!(
!(!(

!(

!(

!(
!(
!(

!(!(

!(

!(!(!(!(
!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(
!(!(

!(

!(!(!(!(
!(!(!(!(

!(
!(!(

!(

!(!(

!(

!(

!(

!(

!(
!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(!(!(!(

!(!(!(!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(!(!(

!(

!(!(

!(

!(
!(

!(

!(

!(
!(

!(

!(
!(
!(

!(!(
!(

!(!(

!(!(!(!(

!(

!(
!(

!(

!(

!(!(!(!(!(

!(

!(!(!(!(!(!(
!(!(!(!(!(!(!(!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(
!(!(

!(
!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(
!(!(!(!(

!(!(

!(

!(

!(

!(!(!(!(

!(

!(!(

!(!(!(

!(!(

!(

!(!(!(

!(

!(!(!(!(!(!(!(

!(

!(

!(!(

!(!(

!(

!(
!(!(!(

!(!(

!(

!(

!(

!(

!(!(
!(

!(

!(
!(!(

!(

!(!(!(
!(!(

!(

!(

!(

!(!(
!(!(!(!(!(

!(

!(!(!(!(!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(

!(

!(!(!(!(!(!(

!(

!(!(!(!(!(!(!(!(

!(

!(!(!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(!(!(!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(!(!(!(!(!(
!(

!(!(!( !(
!(

!(

!(!(!(
!(

!(
!(
!(!(
!(

!(

!(!(!(
!(!(!(!(

!(

!(!(!(!(
!(
!(!(!(

!(

!(

!(!(!(

!(

!(!(!(!(!(

!(
!(

!(
!(!(

!(
!(!(!(

!(

!(
!(!(!(!(!(!(!(!(!(

!(

!(

!(!(!(!(!(!(

!(

!(!(

!(

!(!(!(!(
!(

!(!(

!(!(

!(

!(!(!(

!(

!(

!(

!(!(

!(!(

!(!(

!(

!(

!(
!(

!(!(
!(

!(

!(!(

!(
!(

!(!(!(!(!(!(!(

!(

!(
!(!(!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(!(!(

!(
!(
!(

!(

!(!(
!(

!(
!(!(

!(
!(

!(!(!(!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(!(!(!(!(!(!(

!(

!(

!(

!(!(

!(!(!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(
!(

!(!( !(
!(
!( !(!(

!(
!(

!(

!( !(

!(

!(

!(!(!(!(!(!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(!(!(

!(
!(
!(

!(

!(

!(!(!(

!(!(!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(!(
!(
!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

Cabins

Hopeville

Jordan Run

Sh
ee

t 2

S
heet 5Sheet 4

Grant County Broadband

0 7,000 14,0003,500
Feet

Sheet

1I
Existing Route 
Proposed Fiber
Proposed Buried Fiber

!(Targeted Address
!(Unserviceable Targeted Address

!(Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Micrologic Inc. - RDOF
County Boundary
Index

!(!(!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(!(
!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(!(

!(

!(!(!(!(!(
!(!(

!(
!(

!(!(

!(

!(!(!(!(
!(!(

!(
!(!(

!(
!( !(

!(

!(!(

!(

!(

!(

!(

!(
!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(!(!(!(

!(!(!(!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(!(!(

!(

!(!(

!(

!(
!(

!(

!(

!(!(

!(!(!(!(

!(

!(
!(

!(

!(

!(!(!(!(!(

!(

!(!(!(!(!(!(
!(!(!(!(!(!(!(!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(
!(!(

!(
!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(
!(!(!(!(

!(!(

!(

!(

!(

!(!(!(!(

!(

!(!(

!(!(!(

!(!(

!(

!(!(!(

!(

!(!(!(!(!(!(!(

!(

!(

!(!(

!(!(

!(

!(
!(!(!(

!(!(

!(

!(

!(

!(

!(!(
!(

!(

!(
!(!(

!(

!(!(!(
!(!(

!(

!(

!(

!(!(
!(!(!(!(!(

!(

!(!(!(!(!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(

!(

!(!(!(!(!(!(

!(

!(!(!(!(!(!(!(!(

!(

!(!(!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(!(!(!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(!(!(!(!(!(
!(

!(!(!( !(
!(

!(

!(!(!(
!(

!(
!(
!(!(
!(

!(

!(!(!(
!(!(!(!(

!(

!(!(!(!(
!(
!(!(!(

!(

!(

!(!(!(

!(

!(!(!(!(!(

!(
!(

!(
!(!(

!(
!(!(!(

!(

!(
!(!(!(!(!(!(!(!(!(

!(

!(

!(!(!(!(!(!(

!(

!(!(

!(

!(!(!(!(
!(

!(!(

!(!(

!(

!(!(!(

!(

!(

!(

!(!(

!(!(

!(!(

!(

!(

!(!(

!(
!(

!(!(!(!(!(!(!(

!(!(!(

!(

!(

!(

!(

!(

!(
!(!(!(

!(
!(
!(

!(

!(!(
!(

!(
!(!(

!(
!(

!(!(!(!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(!(!(!(!(!(!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!( !(

!(

!(

!(!(!(!(!(!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(!(!(

!(
!(
!(

!(

!(

!(!(!(

!(!(!(
!(!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(
!(

!(

!(!(
!(
!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

Cabins

Hopeville

Jordan Run

Sh
ee

t 2

S

heet 5Sheet 4

0 7,000 14,0003,500
Feet

Sheet

1I
Existing Route 
Proposed Fiber
Proposed Buried Fiber

!(Targeted Address
!(Unserviceable Targeted Address

!(Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Micrologic Inc. - RDOF
County Boundary
Index



REGIONAL OPTICAL COMMUNICATIONS  |  2023 Statewide Broadband Study Report PAGE 477

!(
!(!(!(!(!(!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!( !(
!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(
!(

!(!(!(!(

!(

!(
!(

!(!(

!(
!(

!(!(!(

!(

!(!(!(!(!(

!(

!(

!(!(

!(
!(

!(

!(!(
!(!(

!(
!(

!(
!(!(!(

!(!(

!(

!(

!(!(!(
!(

!(

!(

!(!(

!(!(

!(!(
!(!(

!(
!(

!(!(!(!(!(!(!(!(!(!(

!(

!(!(

!(!(

!(

!(

!(

!(!(!(
!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(

!(

!(

!(!(!(!(
!(
!(!(!(

!(

!(!(!(!(!(!(

!(

!(!(!(!(

!(

!(

!(

!(

!(

!(!(
!(

!(!(

!(
!(
!(

!(

!(!(!(!(!(

!(
!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(

!(
!(!(

!(

!(

!(

!(
!(

!(

!(!(!(!(

!(

!(!(!(

!(

!(!(!(!(!(
!(!(!(!(

!(
!(

!(
!(!(

!(!(!(!(!(
!(!(!(!(

!(
!(

!( !(
!(

!(!(

!(
!(!(!(!(!(!(
!(!(

!(

!(
!(

!(!(
!(!(

!(
!(!(

!(!(

!(!(!(!(
!(

!(
!(!(!(!(!(!(!(!(!(
!(

!(

!(!(!(!(!(!(
!(

!(
!(!(!(!(

!(

!(!(!(!(!(!(!(

!(

!( !(

!(

!(!(

!(

!(!(

!(

!(!( !(

!(!(

!(

!(

!(!(!(!(!(!(

!(

!(!(

!(

!(!(

!(

!(!(

!(

!(!(!(
!(!(

!(!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(!(
!(!(

!(

!(
!(

!(
!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(
!(

!(
!(

!(!(

!(

!(!(
!(

!(!(
!(

!( !(!(!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(
!(!(

!(

!(
!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(!(!(

!(!(

!(

!(!(!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(!(

!(!(

!(!(

!(!(

!(

!(!(

!(!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(
!(

!(!(

!(!(!(!(!(!(!(!(
!(!(
!(!(

!(

!(

!(

!(!(!(

!(

!(

!(!(!(

!(

!(!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(
!(

!(

!(

!(

!(

!(

!(!(
!(

!(
!(

!(

!(
!(

!(

!(

!(!(

!(

!(!(!(!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(!(!(!(

!(

!(

!(!(

!(

!(!(

!(

!(!(
!(!(!(!(!(

!(!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(!(

!(

!(!(!(!(!(!(!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(!(!(!(!(!(
!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(!(
!(

!(!(!(!(

!(

!(

!(

!(!(

!(!(!(!(
!(
!(

!(!(
!(!(
!(!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(
!(!(!(

!(

!(!(
!(

!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(!(!(!(!(!(!(!( !(

!(

!(

!(

!(
!(

!(!( !(

!(

!(

!(

!(

!(

!(

!(
!(

!( !(
!(
!(!(!(

!(!(

!(!(!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(!(
!(!(!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!( !(!(
!(

!(
!(!(

!( !(
!( !(

!(

!(
!(

!(
!(

!(!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!( !(

!(
!(

!(
!( !(

!(

!(

!(

!(

!(

!(
!(

!(!(!(!(!(!(!(

!(!(!(!(
!(!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(
!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(!(!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(
!(

!(
!(

!(

!(
!(

!(!(

!( !(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!( !(

!( !(!(

!(!(!(

!(!(!(!(!(

!(
!(!(

!(

!(

!(

!(!(!(!(!(!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(!(!(

!(

!(!(

!(!(

!(
!(!(
!(!(

!(!(
!(

!(

!(
!(

!(!(

!(

!(
!(

!(
!(!(

!(!(!(!(

!(

!(
!(

!(

!(
!(

!(

!(!(
!(!(!(!(

!(
!(

!(
!(

!(

!(

!(!(!(!(!( !(!(!(!(!(!(!(!(

!(
!(!(!(

!(!(

!(

!(

!(!(!(

!(

!(
!(!(

!(

!(

!(!(!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(
!(

!(!(

!(
!(

!(

!(!(!(

!(

!(

!(!( !(

!(
!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!( !(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

Landes

Pansy

Rough Run

DorcasSh
ee

t 1

Sheet 5

Grant County Broadband

0 7,000 14,0003,500
Feet

Sheet

2I
Existing Route 
Proposed Fiber
Proposed Buried Fiber

!(Targeted Address
!(Unserviceable Targeted Address

!(Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Micrologic Inc. - RDOF
County Boundary
Index

!(
!(!(!(!(!(!(!(

!(

!(!(

!(
!(

!(

!(

!(!(
!(

!(

!(

!(!(

!(

!(
!(
!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(
!(
!(!(!(!(

!(

!(
!(

!(
!(

!(!(!(

!(

!(!(

!(
!(

!(

!(!(
!(!(

!(
!(

!(
!(!(!(

!(!(

!(!(

!(!(
!(!(

!(
!(

!(!(!(!(!(!(!(!(!(!(

!(
!(

!(

!(

!(!(!(!(
!(
!(!(!(

!(

!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(
!(

!(

!(!(!(!(!(

!(
!(!(

!(
!(
!(

!(

!(!(!(!(

!(

!(
!(

!(

!(
!(

!(!(!(
!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(!(

!(
!(

!(
!(

!(!(!(

!(!(

!(

!(
!(!(

!(

!(!(

!(!(!(!(

!(!(

!(!(

!(!(

!(

!(

!(

!(!(

!(

!(!(!(

!(
!(

!(
!(

!(!(

!(

!(!(
!(

!(!(
!(

!( !(!(!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(
!(!(!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(!(!(
!(

!(

!(!(!(

!(

!(!(!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(!(
!(!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(
!(

!(
!(

!(

!(!(!(!(

!(

!(!(

!(!(

!(

!(

!(!(

!(!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(
!(

!(!(

!(!(!(!(!(!(!(!(
!(!(
!(!(

!(

!(

!(

!(!(!(

!(

!(

!(!(!(

!(

!(!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(
!(

!(

!(

!(

!(

!(

!(!(
!(

!(
!(

!(

!(
!(

!(

!(

!(!(

!(

!(!(!(!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(!(!(!(

!(

!(

!(!(

!(

!(!(

!(

!(!(
!(!(!(!(!(

!(!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(!(

!(

!(!(!(!(!(!(!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(!(!(!(!(!(
!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(!(
!(

!(

!(

!(

!(!(

!(!(!(!(
!(
!(

!(!(
!(!(
!(!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(
!(!(!(

!(

!(!(
!(

!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(!(!(!(!(!(!(!( !(

!(

!(

!(

!(
!(

!(!( !(

!(

!(

!(

!(

!(

!(

!(
!(

!( !(
!(
!(!(!(

!(!(

!(!(!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(!(
!(!(!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!( !(
!( !(

!(

!(
!(

!(
!(

!(!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!( !(

!(
!(

!(
!( !(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(!(

!(
!(

!(
!(

!(

!(
!(

!(!(

!( !(

!(

!(!(

!(

!(

!(!(!(
!(
!(

!(
!(!(

!(
!(

!(!(

!(

!(

!(

!(

!(!(!(!(

!(

!(!(

!(
!(!(
!(!(

!(!(
!(

!(

!(
!(

!(!(

!(

!(
!(!(

!(!(!(!(

!(

!(
!(

!(

!(
!(

!(

!(!(
!(!(!(!(

!(
!(

!(
!(

!(

!(

!(!(!(!(!( !(!(!(!(!(!(!(!(

!(
!(!(!(

!(!(

!(

!(

!(!(!(

!(

!(
!(!(

!(

!(

!(!(!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(
!(

!(!(

!(
!(

!(

!(!(!(

!(

!(

!(!( !(

!(
!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!( !(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

Landes

Pansy

Rough Run

DorcasSh
ee

t 1
Sheet 5

0 7,000 14,0003,500
Feet

Sheet

2I
Existing Route 
Proposed Fiber
Proposed Buried Fiber

!(Targeted Address
!(Unserviceable Targeted Address

!(Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Micrologic Inc. - RDOF
County Boundary
Index



REGIONAL OPTICAL COMMUNICATIONS  |  2023 Statewide Broadband Study Report PAGE 478

!(!(!(!(!(!(!(!(

!(!(
!(

!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!( !(
!(!(!(!(!(!(!(!(!(
!(

!(
!(

!(
!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(
!(!(

!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(
!(!(
!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(
!(

!(!(!(!(
!(

!(!(!(!(!(!(!(
!(

!(!(!(!(
!(!(!(!(!(!(

!(

!(

!(!(!(!(!(!(!(
!(

!(
!(!(!(!(!(!(
!(

!(!(
!(!(

!(!(!(!(!(!(!(!(!(
!(

!(!(!(!(!(!(!(
!(

!(!(
!(!(

!(!(!(!(!(!(

!(

!(!(!(

!(

!(

!(!(!(

!(!(!(!(!(
!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(
!(
!(

!(

!(!(!(!(!(!(!(

!(!(!(!(
!(!(!(!(!(

!(

!(
!(
!(

!(

!(!(

!(

!(

!(!(!(
!(

!(!(
!(!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!( !( !(!(!(

!( !(!(

!(

!(!(!(!(

!(

!(

!(!(!(!(
!(

!(!(!(!(
!(!(

!(!(
!(!(

!(!(!(!(
!(!(!(

!(

!(

!(!(
!(

!(
!(!(
!(!(!(!(

!(!(

!(
!(!(!(!(
!(

!(!(!(!(

!(

!(

!(

!(

!(!(!( !(!(!(!(!(!(

!(!(!(

!(!(!(

!(!(
!(

!(!(!(!(!(!(!(!(!(!(
!(
!(
!(
!(

!(!(!(

!(

!(

!(
!(

!(

!(
!(
!(
!(!(
!(!(!(

!(!(

!(

!( !(!(!(!(!(!(

!(

!(!(!(!(

!(

!(!(
!(

!(

!(

!(

!( !(

!(!(

!(!(

!(

!(

!(

!(

!(
!(

!(!(!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!( !(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

Bayard

Dobbin

Henry

Wilson

Sh
ee

t 4

Sheet 6

Grant County Broadband

0 7,000 14,0003,500
Feet

Sheet

3I
Existing Route 
Proposed Fiber
Proposed Buried Fiber

!(Targeted Address
!(Unserviceable Targeted Address

!(Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Micrologic Inc. - RDOF
County Boundary
Index

!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(
!(!(

!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(
!(!(
!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(
!(

!(!(!(!(
!(

!(!(!(!(!(!(!(
!(

!(!(!(!(
!(!(!(!(!(!(

!(

!(!(!(!(!(!(!(
!(

!(
!(!(!(!(!(!(
!(

!(!(
!(!(

!(!(!(!(!(!(!(!(!(
!(

!(!(!(!(!(!(!(
!(

!(!(
!(!(

!(!(!(!(!(!(
!(!(!(!(

!(!(!(!(!(
!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(

!(!(!(!(
!(!(!(!(!(

!(

!(

!(!(

!(

!(

!(!(!(
!(

!(

!(

!(
!(
!(!(

!(

!(

!(!(
!(!(
!(!(

!(!(!(!(
!(!(!(

!(

!(

!(!(
!(

!(
!(!(
!(!(!(!(

!(
!(!(!(!(
!(

!(!(!(!(

!(

!(

!(

!(

!(!(!(!(!(!(!(
!(
!(
!(
!(

!(!(!(

!(

!(

!(
!(

!(!(
!(!(!(

!(!(

!( !(!(!(!(!(!(

!(

!(!(!(!(

!(

!(!(
!(

!(

!(

!(

!( !(

!(!(

!(!(

!(

!(

!(

!(

!(
!(

!(!(!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!( !(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

Bayard

Dobbin

Henry

Wilson

Sh
ee

t 4

Sheet 6

0 7,000 14,0003,500
Feet

Sheet

3I
Existing Route 
Proposed Fiber
Proposed Buried Fiber

!(Targeted Address
!(Unserviceable Targeted Address

!(Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Micrologic Inc. - RDOF
County Boundary
Index



REGIONAL OPTICAL COMMUNICATIONS  |  2023 Statewide Broadband Study Report PAGE 479

!(
!(
!(
!(
!(
!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(!(!(!(!(

!(!(!(!(

!(
!(

!(
!(!(!(!(

!(

!(!(!(!(!(!(!(!(!(
!(!(

!(
!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(!(!(
!(!(

!(

!(

!(

!(
!(

!(
!(

!(

!(!(!(

!(

!(!(
!(!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(!(!(!(

!(

!(
!(

!(

!(

!(

!(
!(
!(

!(

!(
!(

!(!(!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!( !(!(

!(

!(!(

!(!(

!(!(

!(

!(!(

!(

!(

!(!(

!(!(

!(
!(!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(
!(

!(

!(!(!(

!(

!(
!(!( !(!(!(!(

!(!(
!(!(!(!(!(

!(

!(
!(

!(

!(
!(!(

!(

!(!(

!(

!(

!(

!(

!(
!(!(!(

!(

!(!(
!(

!(!(
!(

!(
!(!(

!(!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(
!(

!(

!(!(

!(
!(!(!(

!(

!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(!(!(

!(

!(!(

!(!(!(!(!(

!(

!(

!(

!(!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(
!(!(

!(

!(!(!(!(
!(!(!(!(

!(
!(!(

!(

!(

!(

!(!(!(!(

!(
!(

!(

!(!(

!(!(!(!(
!(

!(

!(

!(
!(

!(
!(
!(

!(!(
!(

!(!(

!(!(!(!(!(

!(!(!(

!(!(

!(

!(!(!(!(
!(

!(!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(!(

!(!(

!(!(!(

!(

!(!(!(!(!(
!(
!(

!(!(
!(

!(

!(

!(

!(

!(!(!(!(!(!(!(
!(
!(

!(!(

!(!(!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(!(
!(

!(

!(!( !( !(

!(

!(

!(!(

!(
!(!(

!(

!(
!( !(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(!(

!(!(

!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(
!(!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(
!(

!(
!(

!(

!(!(!(!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(!(!(

!(

!(

!(

!(!(!(
!(

!(
!(

!(

!(

!(

!(!(

!(

!(
!(!(

!(!(!(

!(!(

!(

!(
!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(!(
!(!(
!(

!(

!(
!(!(
!(!(

!(

!(!(
!(

!(

!(

!(!(!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(
!(!(!(

!(

!(
!(!(!(

!(!(!(!(
!(
!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(
!(

!(!(
!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(
!(
!(

!(

!(
!(

!(!(

!(!(

!(

!(!(!(!(

!(
!(
!(!(

!(
!(

!(

!(
!(!(
!(!(

!(
!(
!(

!(
!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(
!(!(!(!(!(

!(
!(!(

!(
!(!(!(!(!(!(!(

!(
!(!(
!(

!(!(
!(

!(!(

!(

!(!(!( !(!(!(
!(
!(!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(!(

!(

!(

!(

!(

!(

!(!(!(
!(

!(

!(!(

!(

!(!(
!(

!(!( !(

!(

!(

!(
!( !(

!(
!(

!(

!(!(!(!(
!(

!(!(

!(
!(!(
!(!(

!(!(

!(

!(

!(!(
!(!(
!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(!(

!(

!(!(

!(
!(!(
!(!(!(

!(!(

!(

!(

!(
!(!(!(!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(!(!(!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(!(!(!(

!(

!(!(
!(

!(!(!(!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(!(!(!(!(
!( !(!(!(!(!(!(

!(
!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(!(!(!(!(!(

!( !(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(!(

!(

!(
!(

!(

!(
!(!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(
!(

!(

!(

!(

!(!(
!(

!(!(

!(!( !(
!(
!( !(!(

!(
!(

!( !(

!(!(

!(

!(
!(!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(!(

!(

!( !(

!(!(
!(!(!(!(

!(!(!(!(!(!(!(!(!(
!(

!(

!(!(
!(

!(
!( !(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(
!(!(!(

!(!(

!( !(!(!(!(!(!(

!(

!(!(!(!(
!(

!(

!(!(
!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(!(!(!(!(!(!(!(!(!(
!(!(!(!(

!(

!(
!(!(

!(
!(!(
!(!(!( !(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!(
!(!(!(!(!(

!(!(!(!(
!(!(!(

!(

!(!(

!(

!(
!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(

!(!(!(!(!(!(!(!(
!(!(!(!(!(
!(!(!(!(

!(!(!(
!(!(
!(!(!(!(
!(!(!(
!(!( !(!(!(!(!(!(!(!(!(
!(!(!(
!(!(!(!(!(!(
!(!(!(!(!(!( !(!(!(!(

!(!(!(
!(!(!(!(
!(

!(!( !(!(!(!(!(!(!(
!(

!(
!(!(!(!(

!(
!(!(!(!(!(

!(!(

!(!(!(!(!(!(!(
!(!(!(!(

!(!(
!(!(!(!(!(
!(!(!(!(!(!(

!(!(!(!(!(!(!(!(!(!(

!(

!(!(!(

!(!(

!(

!(!(!( !(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(

!(!(!(!(!(!(

!(

!(!(!(!(
!(!(!(

!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(
!(
!(

!(!(
!(!(!(
!(!(!(!(!(

!(

!(

!(
!(!(
!(

!(!(!(!(!(!(

!(

!(!(!(

!(
!(!(!(!(!(!(!(!(

!(!(

!(!(
!(

!(
!(

!(!(

!(

!(

!(!(!(

!(!(!(!(!(
!(!(!(

!(
!(

!(

!(

!(
!(!(!(

!(

!(

!(!(

!(

!(!(!(!(

!(
!(

!(!(
!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(!(
!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(!(!(!(
!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(!(!(

!(

!(

!(

!(

!(!(!(

!(!(

!(!(
!(
!(

!(

!(

!(!(!(

!(!(
!(!(!(!(!(!(!(!(!(!(

!(
!(

!(
!(
!(!(

!(
!(!(!(

!(

!(!(!(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(

!(

!(!(

!(!(!(!(!(!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

Bismarck

FallsGreenland

Jordan Run

Kline Gap

Maysville

Oak Hill

Scherr

Streby

Sheet 1

Sh
ee

t 5

Sheet 7

Sh
ee

t 3 Sheet 6

0 7,000 14,0003,500
Feet

Sheet

4I
Existing Route 
Proposed Fiber
Proposed Buried Fiber

!(Targeted Address
!(Unserviceable Targeted Address

!(Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Micrologic Inc. - RDOF
County Boundary
Index



REGIONAL OPTICAL COMMUNICATIONS  |  2023 Statewide Broadband Study Report PAGE 480

!(

!(

!(!(!(

!(

!(
!(

!(

!(!(

!(

!(

!(
!(
!(!(!(!(!(!(
!(!(

!(

!(!(
!(

!(

!(
!(

!(!(!(!(!(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(
!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(
!(

!(

!(

!(!(

!(

!(!(

!(

!( !(

!(

!(

!(!(

!(!(!(!(!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(!(!(
!(

!(

!(!(
!(

!(!(!(

!(

!(!(

!(

!(!(!(!(!(

!(

!(

!(
!(!(

!(

!(!(!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(

!(
!(

!(

!(
!(!(

!(
!(!(

!(!(!(!(

!(

!(

!(
!(!(!(!(!(!(

!(

!(!(
!(

!(

!(!(

!(!(

!(!(

!(

!(!(
!(!(!(

!(

!(!(

!(
!(

!(!(

!(
!(!(
!(

!(

!(
!(!(

!(
!(!(!(!(

!(

!(
!(

!(

!(!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(
!(!(!(!(

!(

!(
!(

!(!(

!(

!(

!(!(

!(
!(

!(!(!(

!(

!(
!(

!(

!(

!(

!(!(!(

!(

!(

!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(!(!(!(!(

!(

!(

!(!(

!(

!(!(!(

!(

!(
!(!(!(!(!(

!(

!(!(
!(
!(!( !(

!(

!(!(
!(!(!(!(

!(

!(!(
!(

!(!(

!(!(
!(!(

!(
!(

!(

!(!(
!(!(!(

!(

!(

!(

!(!(
!(!(!(

!(
!(!(

!( !(
!(!(

!(

!(
!(

!(!(!(
!(

!(

!(!(

!(

!(

!(
!(
!(

!(!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(
!(!(!(

!(

!(

!(

!(

!(!(

!(!(

!(
!(!(

!(

!(

!(
!(!(

!(
!(!(!(!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(!(
!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(!(

!(

!(!(

!(

!(!(

!(
!(

!(!(

!(

!(

!(

!(!(

!(

!(
!(

!(!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(!(

!(

!(!(!(

!(

!(
!(!(!(

!(

!(

!(

!(!(!(
!(

!(!(

!(

!(!(!(!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(!(!(!(

!(!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(!(
!(!(

!(
!(

!(!(

!(

!(

!(!(!(
!(

!(!(!(
!(

!(

!(
!(!(!(!(!(!(!(

!(
!(

!(

!(!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(!(

!(

!(

!(!(

!(!(

!(

!(
!(!(

!(!(
!(!(

!(

!(!(!(

!(
!(

!(
!(

!(
!(

!(!(!(
!(

!(
!(
!(

!(
!(
!(

!(

!(
!(
!(

!(!(
!(

!(!(!(!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(!(!(!(!(!(!(!(!(!(!(

!(

!(

!(

!(!(
!(!(

!(
!(!(

!(

!(!(

!(

!(
!(

!(

!(!(
!(

!(!(!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(!(!(!(!(!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(!(!(

!(!(

!(!(
!(

!(!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(!(!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(!(
!(

!(

!(

!(!(!(!(
!(

!(!(!(
!(

!(
!(!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(!(

!(
!(!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(!(!(

!(!(

!(!(

!(

!(

!(

!(!(!(!(!(!(!(
!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(!(

!(

!(

!(!(

!(!(

!(

!(!(!(
!(!(

!(

!(!(!(
!(

!(

!(
!(!(!(!(

!(

!(!(
!(

!(
!(

!(

!(!(!(

!(!(

!(
!(

!(!(
!(!(

!(!(!(

!(
!(

!(
!(

!(!(!(

!(
!(!(

!(

!(

!(
!(!(!(!(

!(

!(
!(!(!(

!(

!(

!(!(
!(!(

!(

!(
!(

!(!(
!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(!(
!(

!(!(

!(

!(

!(

!(!(
!(

!(

!(

!(!(

!(

!(
!(

!(
!(!(
!(

!(
!(

!(
!(!(

!(

!(!(
!(

!(

!(!(!(!(!(
!(!(!(
!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(
!(

!(
!(!(!(!(

!(!(!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(!(
!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(

!(!(

!(

!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(

!(!(

!(!(!(!(

!(

!(

!(

!(!(!(

!(
!(!(

!(
!(

!(!(!(!(!(!(!(!(!(!(
!(!(
!(

!(

!(!(
!(!(!(!(!(
!( !(

!(!(

!(
!(

!(!(

!(

!(
!(
!(
!(!(

!(

!(

!(
!(

!(!(
!(

!(

!(!(

!(

!(!(
!(

!(

!(

!(

!( !(

!(!(!(

!(!(!(!(
!(
!(!(

!(
!(

!(!(
!(!(!(!(!(!(

!(
!(!(

!(
!(!(!(!(!(!(!(!(!( !(!(

!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(
!(!(!(

!(

!(

!(!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(!(!(!(

!(

!(

!(
!(

!(!(

!(

!(
!(!(!(!(!(!(!(!(!(

!(!(
!(!(!(!(!(

!(
!(!(

!(!(
!(!(!(!(!(!(!(

!(
!(

!(!(

!(!(!(

!(

!(

!(

!(!(
!(

!(!(!(
!(

!(

!(!(!(!(
!(
!(!(!(!(!( !(!(!(!(

!(

!(!(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(!(

!(

!(
!(

!(
!(

!(
!(!(!(!(!(!(

!(!(!(

!(
!(

!(!(!(!(!(
!(!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(
!(

!(
!(

!(!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(
!(!(!(!(

!(!(

!(

!(!(!(!(!(

!(!(

!(!(

!(

!(

!(

!(!(

!(!(

!(!(!(

!(!(!(!(!(!(
!(

!(!(

!(

!(
!(

!(
!(

!(!(
!(

!(

!(!(
!(

!(

!(

!(
!(

!(
!(

!(

!(

!(!(

!(!(

!(

!(

!(
!(!(!(!(
!(!(!(
!(

!(
!(!(!(!(!(

!(!(!(
!(
!(
!(

!(
!(!(!(!(

!(
!(!(

!(!(!(
!(

!(
!(
!(!(!(!(!(

!(

!(!(

!(!(
!(!(

!(!(
!(

!(
!(

!(
!(

!(

!(
!(!(!(

!(
!(!(!(
!(!(

!(

!(

!(!(!(!(
!(

!(

!(
!(

!(!(
!(!(

!(
!(

!(!(
!(

!(!(

!(
!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(

!(
!(!(

!(

!(

!(

!(
!(

!(

!(!(

!( !(!(!(!(!(
!(!(!(
!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(

!(

!(
!(

!(!(!(!(!(!(!(!(!(!(
!(

!(

!(!(!(!(

!(

!(!(

!(!(!(!(!(!(!(

!(

!(!(
!(!(!(!(!(!(!(!(

!(

!(!(
!(

!(

!(
!(

!(!(!(

!(

!(

!(!(!(
!(

!(!(!(

!(!(

!(
!(!(!(

!( !(

!(!(!(

!(!(!(
!(

!(
!(

!(

!(

!(
!(

!(
!(!(!(

!(
!(!(

!(
!(

!(

!(

!(
!(!(

!(!(!(!(!(!(
!(!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(!(

!(!(

!(
!(

!(!(!(
!(!(!(

!(!(

!(

!(!(
!(!(!(

!(

!(!(!(!(!(

!(

!(!(!(
!(

!(

!(
!(!(!(!(
!(!(
!(!(!(!(!(!(!(

!(

!(!(
!(!(

!(!(
!(

!(!(!(
!(

!(!(!(
!(!(!(!(!(

!(!(!(

!(

!(!(!(!(!(
!(!(!(!(

!(
!(

!(
!(!(

!(!(!(!(!(!(!(!(

!(
!(

!(!(
!(!(!(

!(
!(!(!(

!(
!(!(!(!(!(!(!(
!(!(

!(!(
!(!(!(!(!(!(!(

!(

!(

!(

!(
!(!(!(

!(!(

!(
!(!(!(!(!(!(
!(!(!(!(

!(!(!(!(!(
!(

!(!(
!(!(

!(!(
!(!(!(!(!(!(

!(!(
!(!(!(!(

!(!(!(
!(!(!(!(!(!(!(!(
!(

!(
!(!(

!(!(
!(

!(
!(

!(
!(

!(

!(
!(
!(!(!(!(

!(!(!(
!(!(!(!(!(
!(

!(!(!(
!(!(!(!(
!(!(!(

!(
!(!(!(
!(

!(

!(!(!(!(
!(

!(
!(

!(!(!(
!(!(!(!(!(!(!(!(!(
!(!(!(!(!(

!(!(!(!(!(!(!(!(!(
!(

!(
!(!(!(
!(

!(
!(!(!(!(!(
!(!(!(!(!(!(
!(!(

!(!(!(!(!(!(!(
!(

!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(
!(!(!(!(

!(
!(

!( !(

!(!(!(
!(

!(
!(!(

!(
!(!(!(!(!(!(
!(!(

!(

!(
!(

!(!(
!(!(

!(
!(!(

!(!(

!(!(!(!(
!(

!(
!(!(!(!(!(!(!(!(!(
!(

!(

!(!(!(!(!(!(
!(

!(
!(!(!(!(

!(

!(

!(

!(

!(!(!(!(!(!(

!(

!( !(

!(

!(!(

!(

!(!(

!(

!(!( !(

!(!(

!(

!(

!(

!(!(!(!(

!(

!(!(

!(

!(

!(!(

!(

!(!(

!(

!(!(

!(

!(!(

!(!(

!(
!(!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(
!(!(
!(

!(

!(
!(!(!(!(

!(
!(
!(

!(

!(
!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(
!(

!(

!(!(
!(!(

!(

!(
!(

!(
!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(!(

!(!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(
!(

!(
!(

!(!(

!(

!(!(
!(

!(!(
!(

!( !(!(!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(
!(!(

!(

!(
!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(!(!(

!(!(

!(

!(!(!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(!(

!(!(

!(!(

!(!(

!(

!(!(

!(!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(!(

!(

!(!(!(

!(
!(

!(
!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(!(!(!(
!(

!(
!(

!(

!(

!(!(

!(!(

!(
!(

!(!(

!(

!(

!(

!(

!(
!(!(

!(
!(

!(

!(
!(

!(

!(!(

!(

!(!(!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(
!(!(!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(!(!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(!(!(!(!(!(!(!(!(
!(!(
!(!(

!(

!(

!(
!(

!(

!(
!(

!(

!(!(!(!(!(

!(!(!(!(

!(

!(!(

!(

!(
!(

!(!(

!(!(

!(

!(

!(
!(

!(

!(!(
!(

!(

!(

!(

!(!(!(

!(

!(

!(

!( !(

!(!(

!(
!(!(!(!(!(
!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(!(

!(

!(

!(
!(

!(

!(!(

!(!(
!(

!(

!(!(

!(
!(

!(!(
!(!(

!(

!(

!(
!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(
!(!(!(

!(

!(

!(

!(!(
!(

!(

!(
!(

!(

!(
!(

!(
!(

!(

!(!(!(
!(!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(!(!(!(
!(

!(

!(

!(

!(

!(
!( !(

!(

!(

!(!(

!(

!(!(

!(!(

!(
!(!(!(!(

!(

!(

!(!(!(!(

!(

!(!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(!(
!(!(

!(

!(

!(!(

!(

!(

!(
!(!(

!(

!(!(!(!(

!(
!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(!(

!(

!(

!(

!(!(!(!(!(

!(

!(

!(!(!(
!(

!(

!(

!(

!(

!(!(!(!(!(
!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(!(!(!(!(
!(

!(

!(

!(

!(!(!(!(!(!(!(!(!(!(!( !(!(!(!(!(
!(
!(

!(
!(!(!(!(

!(!(

!(!(!(
!(

!(!(!(
!(

!(!(
!(

!(
!(!(!(!(!(

!(!(!(
!(

!(!(
!(

!(
!(
!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(

!(

!(

!(
!(!(

!(
!(!(

!(

!(!(

!(

!(!(!(!(!(

!(

!(

!(

!(!(
!(!(!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(!(

!(!(!(

!(!(!(!(

!(!(

!(!(!(!(
!(
!(

!(!(
!(!(
!(!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(
!(!(!(

!(

!(!(
!(

!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(

!(!(!(!(!(!(
!(!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(!(!( !(!(!(

!(

!(!(!(

!(

!(
!(

!(

!(

!(

!(!(
!(!(!(!(

!(!(

!(!(

!(

!( !(!(
!(

!(

!(
!(!(

!( !(
!( !(

!(

!(
!(

!(
!(

!(!(
!(

!(
!(

!(

!(

!(

!(!(

!(

!(!(

!(!(

!(

!(
!(

!(

!(

!( !(

!(

!(

!(

!(

!(!(
!(

!(!(

!(

!(!(
!(
!(

!(

!(!(

!(
!(

!(

!(
!( !(!(

!(

!(

!(
!(

!(

!(

!( !(
!(

!(
!(!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(!( !(

!(

!(!(!(!(!(!(!(

!(!(!(!(
!(!(

!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(!(!(

!(!(!(

!(

!(!(!(!(!(!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(
!(

!(

!(

!(

!(!(!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(

!(

!(

!(

!(

!(

!(!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(
!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!( !(

!(

!(

!(

!(!(!(

!( !(

!(
!(

!(

!(!(!(!(!(!(

!( !(

!(!(!(!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!( !(!(

!(

!(!(!(

!(!(!(!(!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(!(!(!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(!(!(!(!(
!(

!(

!(
!(

!(
!(

!(
!(

!(!(
!(

!(

!(
!(!(!(!(
!(!(

!(!(!(
!(

!(

!(
!(

!(
!(!(

!(

!(!(

!(

!(!(

!(!(

!(

!(

!(

!(
!(

!(
!(

!(
!(!(!( !(

!(!(!(!(
!(

!(!(

!(

!(

!(!(!(!(

!(

!(

!(

!(
!(

!(

!(!(!(

!(!(!(!(

!(

!(

!(

!(

!(

!(!(

!(!(!(
!(!(!(

!(

!(

!(!(

!(

!(
!(!(
!(!(

!(!(
!(

!(

!(
!(

!(!(

!(

!(
!(

!(
!(!(

!(!(!(!(

!(

!(
!(

!(

!(
!(

!(!(

!(
!(

!(

!(

!(

!(

!(!(!(!(
!(!(

!(!(!(!(

!(
!(!(

!(!(!(

!(!(!(!(!(!(!(!(!(!(!(

!(

!(
!(!(!(!(!(!(

!(
!(!(!(!(!(

!(

!(

!(
!(

!(!(
!(

!(

!(!(

!(
!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(!( !(

!(

!(!(

!(!(

!(!(
!(!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

Arthur

Forman

Lahmansville

Petersburg

Sheet1 Sheet 2

Sh
ee

t 4
Sheet 7

0 7,000 14,0003,500
Feet

Sheet

5I
Existing Route 
Proposed Fiber
Proposed Buried Fiber

!(Targeted Address
!(Unserviceable Targeted Address

!(Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Micrologic Inc. - RDOF
County Boundary
Index



REGIONAL OPTICAL COMMUNICATIONS  |  2023 Statewide Broadband Study Report PAGE 481

!(

!(!(

!(!(

!(

!(!(

!(

!(!(!(
!(

!(

!(
!(

!(
!(!(

!(

!(
!(

!(

!(

!(

!(

!(!(
!(!(

!(!(
!(

!(!(

!(!(

!(
!(

!(!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(
!(

!(!(

!(

!(

!(

!(!(!(
!(

!(

!(!(!(!( !(

!(

!(
!(

!(!(
!(

!(!(!(
!(

!(

!(!(
!(

!(

!(

!(!(!(

!(!(

!(!(!(!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(
!(!(
!(

!(!(

!(

!(

!(

!(
!(

!(

!(!(!(

!(!(!(!(!(

!(

!(

!(!(

!(!(

!(

!(
!(!(!(!(!(!(

!(
!(
!(

!(
!(!(

!(
!(!(!(

!(
!(

!(
!(

!(
!(

!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(
!(!(

!(

!(

!(!(

!(!(!(!(

!(

!( !(!( !(
!(!(!( !( !(

!(

!(
!(

!(

!(

!(

!(
!(
!( !(
!(!(

!(

!(!(!(!(
!(

!(!(

!(!(!(!(!(!(!(

!( !(

!(!(!(

!(!(!(!(

!(

!(

!(!(

!(

!(

!(

!( !(!(

!(

!(

!( !(!(!(
!(

!(

!(

!(

!(

!(
!(
!(

!(

!(!(
!(

!(!( !(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(

!(
!(
!(

!(
!(!(!( !(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(!(
!( !(

!(
!(
!(!(

!(!(
!(!( !(!(
!(!(!(!(

!( !(!(!(!(!(
!(

!(
!(

!(
!( !(!(

!(!( !(!(

!(!(
!(!(
!(!(!(

!(

!(

!(!(
!(

!(
!(!(!(
!(!(!(!(!(

!(
!(!(!(!(
!(

!(!(!(
!(

!(

!(

!(

!(

!( !(!(
!(!(!(!(
!( !(

!( !(

!(

!(

!(

!(!(
!(

!(!(
!(!(

!(
!(
!(

!(!(!(
!(!(

!(!(!(
!(!(!(

!(
!(!( !(!(!(!(!(!(
!(!(!(!(

!( !(!(!(!(
!(

!(!(!(

!(!(

!(!(
!(

!(!(!(!(!(!(!(
!(

!(!(
!(
!( !(
!(

!(!(
!(

!(

!(

!(!(

!(
!(

!(!(
!(

!(!(
!(
!(
!(!(

!(
!(

!(
!( !(

!(
!( !(
!(
!(!(
!(!(

!(!(

!(

!(
!(

!(
!(!(
!(!(

!(

!(!(
!(
!(

!(
!(!(!(
!(!(
!(
!(!(

!(

!(
!(

!(
!(!(!(
!(!(!(
!(

!(!(!(!(!(!(!(
!(
!(

!(!( !(!(!(
!(

!( !(!(!(!(!(
!(!(!(
!(!(!(!(!(!(!(
!(!(!(

!(
!(!(

!(!(

!(
!(
!(

!(
!(
!(

!(!(!(!(
!(!(
!(

!(!(
!(!(!(!(!(!(
!(

!(
!(!(

!(
!(!(

!(
!(!(!(!(!(
!(

!(
!(

!(
!(

!( !(
!(
!(!(!(!(
!(!(!(
!(

!(

!(

!(

!( !(
!(!(!(!(!(
!(

!(
!(!(

!(

!(
!(

!(
!(!(
!(
!(!(!(!(!(!(!(!(!(!(

!(
!(!(!(!(!(
!(

!(!(!(

!(!(!(

!(!(
!(!(!(!(!( !(!(!(!(!(
!(!(!(!(!(
!(!(!(!(!(!(!(!(
!(!(!(!(!(
!(!(

!(!(
!(

!(

!(
!(

!(!(
!(!(

!(

!(

!( !(

!(!(!(!(!(!(!(
!(!(!(!(!(
!(
!(!(!(!(!(
!(!(!(!(
!(!(

!(
!(

!( !(

!(

!(

!(!(!( !(

!(

!(
!(

!(!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!( !(

Gormania

Mount Storm

Sh
ee

t 4

Sheet 7

Sh
ee

t3

Grant County Broadband

0 7,000 14,0003,500
Feet

Sheet

6I

Existing Route 
Proposed Fiber
Proposed Buried Fiber

!(Targeted Address
!(Unserviceable Targeted Address

!(Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Micrologic Inc. - RDOF
County Boundary
Index

!(

!(!(

!(!(

!(

!(!(

!(

!(!(!(
!(

!(

!(
!(

!(
!(!(

!(

!(
!(

!(

!(

!(

!(

!(!(
!(!(

!(!(
!(

!(!(

!(!(

!(
!(

!(!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(
!(

!(!(

!(

!(

!(

!(!(!(
!(

!(

!(!(!(!( !(

!(

!(
!(

!(!(
!(

!(!(!(
!(

!(

!(!(
!(

!(

!(

!(!(!(

!(!(

!(!(!(!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(
!(!(
!(

!(!(

!(

!(

!(

!(
!(

!(

!(!(!(

!(!(!(!(!(

!(

!(

!(!(

!(

!(
!(!(!(!(!(!(

!(
!(
!(

!(
!(!(

!(
!(!(!(

!(
!(

!(
!(

!(
!(

!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(
!(!(

!(

!(

!(!(

!(!(!(!(

!(

!( !(!( !(
!(!(!( !( !(

!(

!(

!(

!(
!(
!( !(
!(!(

!(

!(!(!(!(
!(

!(!(

!(!(!(!(!(!(!(

!( !(

!(!(!(

!(!(!(!(

!(

!(

!(!(

!(

!(

!(

!( !(!(

!(

!(

!( !(!(!(
!(

!(

!(

!(

!(

!(
!(
!(

!(

!(!(
!(

!(!( !(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!( !(

!(
!(
!(!(

!(!(
!(!( !(!(
!(!(!(!(

!( !(!(!(!(!(
!(

!(
!(

!(
!( !(!(

!(!( !(!(

!(!(
!(!(
!(!(!(

!(

!(

!(!(
!(

!(
!(!(!(
!(!(!(!(!(

!(
!(!(!(!(
!(

!(!(!(
!(

!(

!(

!(

!(

!( !(!(
!(!(!(!(
!( !(

!( !(

!(

!(

!(

!(!(
!(

!(!(
!(!(

!(
!(
!(

!(!(!(
!(!(

!(!(!(
!(!(!(

!(
!(!( !(!(!(!(!(!(
!(!(!(!(

!( !(!(!(!(
!(

!(!(!(

!(!(

!(!(
!(

!(!(!(!(!(!(!(
!(

!(!(
!(
!( !(
!(

!(!(
!(

!(

!(

!(!(

!(
!(

!(!(
!(

!(!(
!(
!(
!(!(

!(
!(

!(
!( !(

!(
!( !(
!(
!(!(
!(!(

!(!(

!(

!(
!(

!(
!(!(
!(!(

!(

!(!(
!(
!(

!(
!(!(!(
!(!(
!(
!(!(

!(

!(
!(

!(
!(!(!(
!(!(!(
!(

!(!(!(!(!(!(!(
!(
!(

!(!( !(!(!(
!(

!( !(!(!(!(!(
!(!(!(
!(!(!(!(!(!(!(
!(!(!(

!(
!(!(

!(!(

!(
!(
!(

!(
!(
!(

!(!(!(!(
!(!(
!(

!(!(
!(!(!(!(!(!(
!(

!(
!(!(

!(
!(!(

!(
!(!(!(!(!(
!(

!(
!(

!(
!(

!( !(
!(
!(!(!(!(
!(!(!(
!(

!(

!(

!(

!( !(
!(!(!(!(!(
!(

!(
!(!(

!(

!(
!(

!(
!(!(
!(
!(!(!(!(!(!(!(!(!(!(

!(
!(!(!(!(!(
!(

!(!(!(

!(!(!(

!(!(
!(!(!(!(!( !(!(!(!(!(
!(!(!(!(!(
!(!(!(!(!(!(!(!(
!(!(!(!(!(
!(!(

!(!(
!(

!(

!(
!(

!(!(
!(!(

!(

!(

!( !(

!(!(!(!(!(!(!(
!(!(!(!(!(
!(
!(!(!(!(!(
!(!(!(!(
!(!(

!(
!(

!( !(

!(

!(

!(!(!( !(

!(

!(
!(

!(!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!( !(

Gormania

Mount Storm

Sh
ee

t 4

Sheet 7

Sh
ee

t3

0 7,000 14,0003,500
Feet

Sheet

6I

Existing Route 
Proposed Fiber
Proposed Buried Fiber

!(Targeted Address
!(Unserviceable Targeted Address

!(Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Micrologic Inc. - RDOF
County Boundary
Index



REGIONAL OPTICAL COMMUNICATIONS  |  2023 Statewide Broadband Study Report PAGE 482

!(

!(

!(

!(
!(
!(

!(

!( !(!(

!(!(

!(

!(!(
!(!(

!(!(
!(

!(!(

!(!(

!(!(

!(
!(

!(
!(!(!(

!(!(

!(!(!(!(!(

!(

!(

!(
!(

!(

!(!(
!(!(

!(

!(

!(

!(!(
!(

!(!(

!(!(
!(!(

!(
!(!(
!(

!(

!(

!( !(

!(
!(!(

!(

!(

!(

!(

!( !( !(

!(

!(
!(!(
!(

!(!(
!( !(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!( !(
!( !(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(
!(

!( !(!(
!(
!(!(

!(

!(!(!(!(
!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(
!(

!(
!(

!(!(

!(
!(
!(

!(!(!( !(

!(

!(!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(
!( !(

!(
!(

!(

!(

!(

!(!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(!( !(

!(

!(
!(!(

!(
!(

!(

!(

!(
!(

!(

!(

!(
!(
!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(
!(

!(

!(

!(!(
!(!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(
!(

!(
!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(
!(
!( !(!(!(

!(

!(!(

!(!(!(

!(

!(

!(!(

!(!(!(!(

!(

!( !(

!(

!(!(!(

!(

!(!(

!(!(
!(
!(
!(!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!( !(
!(

!(

!(

!(

!(

!(

!(

!(!(!(!(!(!(!(

!(

!(

!(

!(!(

!(
!(

!(
!(

!(

!(!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(!( !( !(
!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(
!(

!(

!(

!(
!(
!(

!(!(

!(
!(

!(
!(
!(

!(

!( !(
!(

!(
!(

!(
!( !(!(

!(

!(!(

!(

!(
!(
!(

!(
!(

!( !(

!(

!(!(!(

!(

!(

!(!(
!(

!(

!(

!(!(
!(

!(

!(
!(!(
!(

!(
!(!(!(

!(

!(!(!(!(!(

!(
!(

!(

!( !(

!(!(
!(
!(

!(!(!(

!(!(!( !(
!(!(!(!(
!(

!( !(!( !(!(!(

!(
!(!(!(

!(
!(!(!( !(

!(!(!(!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(!(!(

!(!(!(!(!(!(!(
!(
!(

!(!( !(!(!(
!(

!( !(!(!(!(!(
!(!(!(
!(!(!(!(!(!(!(
!(!(!(

!(
!(!(

!(!(

!(
!(
!(

!(
!(
!(

!(!(!(!(
!(!(
!(

!(!(!(!(!(!(
!(

!(!(!(
!(

!(!(!(!(!(
!(

!(
!(

!(
!(

!( !(
!(
!(!(!(!(
!(!(!(
!(

!(

!(

!(

!( !(
!(!(!(!(!(
!(

!(
!(!(

!(

!(

!(!(!( !(

!(
!( !(

!(
!(

!(!(!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!( !(

!(

!( !(

!(

!(

!(

!(
!(!(

!(!(

!(

!(
!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(
!(

!(!(

!(

!(
!(

!(

!(

!(
!(

!(

!(
!(!(
!(!(

!( !(!(!(

!(!(

!(

!(

!(

!(

!( !(!(
!(
!(

!(

!(

!(

!(
!(
!(

!(

!(
!(

!(!(!(

!(

!(

!(
!(!(

!(
!(!(!(

!(

!(
!( !(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(!(!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

Falls

Greenland

Martin

Medley

Williamsport

Sh
ee

t 5
S h

ee
t4

Sheet 6

0 7,000 14,0003,500
Feet

Sheet

7I

Existing Route 
Proposed Fiber
Proposed Buried Fiber

!(Targeted Address
!(Unserviceable Targeted Address

!(Other Address
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Micrologic Inc. - RDOF
County Boundary
Index



REGIONAL OPTICAL COMMUNICATIONS  |  2023 Statewide Broadband Study Report PAGE 483

Grant County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 234.30 $1,288,650

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 234.30 $351,450

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 191.51 $2,872,800

Aerial Construction Labor $50,000.00 Per Mile 191.52 $9,576,000

Underground Construction Labor $150,000.00 Per Mile 42.78 $6,417,000

Project Construction Contingency 10% $1,599,300.00 Lump Sum 1 $1,599,300

Legal 1.5% $239,895.00 Lump Sum 1 $239,895

Administrative 2% $319,860.00 Lump Sum 1 $319,860

TOTAL COST = $22,664,955

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

8 Grant

1 201 26.61 $2,375,278

2 119 45.08 $3,734,245

3 78 23.04 $2,419,190

COUNTY SAMPLE PROJECT



HAMPSHIRE
COUNTY
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Augusta

Barnes Mill

Bloomery

Bubbling
Spring

Capon Bridge

Capon Lake

Capon Springs

Cold Stream

Delray

Frenchburg

Green Spring

Higginsville

High View

Hooks Mills

Intermont

Junction

Kirby

Lehew

Levels

Little
Cacapon

Mechanicsburg

Millbrook

Millesons
Mill

North
River
Mills

Okonoko

Points

Purgitsville

Rada

Rio

Romney

Sector

Shanks

Slanesville

Springfield

Three
Churches

Wapocomo

Yellow Spring

Existing Route
Proposed Fiber
Proposed Buried Fiber

!(Targeted Address
!(Unserviceable Targeted Address

!(Other Addresses
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

County Boundary

0 24,000 48,00012,000
Feet

I
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Hampshire County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 422.95 $2,326,225

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 422.95 $634,425

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 403.46 $6,051,900

Aerial Construction Labor $50,000.00 Per Mile 403.46 $20,173,000

Underground Construction Labor $150,000.00 Per Mile 19.49 $2,923,500

Project Construction Contingency 10% $2,309,650.00 Lump Sum 1 $2,309,650

Legal 1.5% $346,447.50 Lump Sum 1 $346,448

Administrative 2% $461,930.00 Lump Sum 1 $461,930

TOTAL COST = $35,227,078

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

8 Hampshire

1 65 16.68 $1,313,550

2 154 20.69 $1,639,188

3 288 44.38 $3,555,995

COUNTY SAMPLE PROJECT



HARDY
COUNTY
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Basore

Brake

Lost River

Mathias

Milam

Peru

Arkansas

Baker

Bass

Bean
Settlement

Cunningham

Durgon

Fisher

Fort Run

Inkerman

Kessel

Lost City

McCauley

McNeill

Moorefield
Needmore

Old Fields

Perry

Rig

Rockland

Rock Oak

Taylor

Walnut Bottom

Wardensville

0 23,000 46,00011,500
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Frontier - RDOF

Starlink Services, LLC - RDOF

County Boundary
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Hardy County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 208.98 $1,149,390

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 208.98 $313,470

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 183.62 $2,754,300

Aerial Construction Labor $50,000.00 Per Mile 183.62 $9,181,000

Underground Construction Labor $150,000.00 Per Mile 25.36 $3,804,000

Project Construction Contingency 10% $1,298,500.00 Lump Sum 1 $1,298,500

Legal 1.5% $194,775.00 Lump Sum 1 $194,775

Administrative 2% $259,700.00 Lump Sum 1 $259,700

TOTAL COST = $18,955,135

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

8 Hardy

1 121 17.58 $1,446,480

2 110 13.93 $1,140,328

3 54 4.26 $335,475

COUNTY SAMPLE PROJECT



MINERAL
COUNTY
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Mineral County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 258.02 $1,419,110

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 258.02 $387,030

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 240.65 $3,609,750

Aerial Construction Labor $50,000.00 Per Mile 240.65 $12,032,500

Underground Construction Labor $150,000.00 Per Mile 17.37 $2,605,500

Project Construction Contingency 10% $1,463,800.00 Lump Sum 1 $1,463,800

Legal 1.5% $219,570.00 Lump Sum 1 $219,570

Administrative 2% $292,760.00 Lump Sum 1 $292,760

TOTAL COST = $22,030,020

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

8 Mineral

1 198 46.64 $3,780,265

2 85 22.09 $1,844,983

3 199 45.71 $3,819,318

COUNTY SAMPLE PROJECT



PENDLETON
COUNTY
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Existing Route
Proposed Fiber
Proposed Buried Fiber

!(Targeted Address
!(Unserviceable Targeted Address

!(Other Address
Project 1 Boundary
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Frontier - RDOF

County Boundary
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Pendleton County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 271.17 $1,491,435

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 271.17 $406,755

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 195.63 $2,934,450

Aerial Construction Labor $50,000.00 Per Mile 195.63 $9,781,500

Underground Construction Labor $150,000.00 Per Mile 75.54 $11,331,000

Project Construction Contingency 10% $2,111,250.00 Lump Sum 1 $2,111,250

Legal 1.5% $316,687.50 Lump Sum 1 $316,688

Administrative 2% $422,250.00 Lump Sum 1 $422,250

TOTAL COST = $28,795,328

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

8 Pendleton

1 168 48.85 $4,294,138

2 200 56.82 $5,262,575

3 226 64.90 $6,477,070

COUNTY SAMPLE PROJECT
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Allensville

Arden
Baker Heights

Bedington

Berkeley

Bessemer

Blairton

Bunker Hill

Darkesville

Falling
Waters

Ganotown

Georgetown

Gerrardstown

Glengary

Greensburg

Hainesville

Hedgesville

Inwood

Johnsontown

Jones Springs

Little
Georgetown

Marlowe

Martinsburg

Nipetown

Nollville

North
Mountain

Pikeside

Ridgeway

Scrabble

Shanghai

Spring Mills

Tablers
Station

Tarico
Heights

Tomahawk

Van
Clevesville

Vanville

Existing Route
Proposed Fiber
Proposed Buried Fiber

!( Targeted Address
!( Unserviceable Targeted Address

!( Other Addresses
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Starlink Services, LLC - RDOF
County Boundary

0 15,000 30,0007,500
Feet

I
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Berkeley County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 233.71 $1,285,405

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 233.71 $350,565

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 200.11 $3,001,650

Aerial Construction Labor $50,000.00 Per Mile 200.11 $10,005,500

Underground Construction Labor $150,000.00 Per Mile 33.60 $5,040,000

Project Construction Contingency 10% $1,504,550.00 Lump Sum 1 $1,504,550

Legal 1.5% $225,682.50 Lump Sum 1 $225,683

Administrative 2% $300,910.00 Lump Sum 1 $300,910

TOTAL COST = $21,714,263

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

9 Berkeley

1 56 5.42 $866,135

2 111 7.67 $933,988

3 255 15.84 $1,308,470

COUNTY SAMPLE PROJECT



JEFFERSON
COUNTY
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Blair
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Blue Ridge
Acres

Bolivar

Charles Town

Corporation
of Ranson

Duffields

Engle

Franklintown

Halltown Harpers Ferry

Jamestown

Kabletown

Kearneysville

Leetown

Mannings

Mechanicstown

Meyerstown

Middleway

Millville

Moler
Crossroads

Morgan Grove

Mountain
Mission

Ranson

Reedson

Rippon Shannondale

Shenandoah
Junction

Shepherdstown

Silver Grove

Summit Point

Uvilla

Wheatland

Existing Route
Proposed Fiber
Proposed Buried Fiber

!( Targeted Address
!( Unserviceable Targeted Address

!( Other Addresses
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Starlink Services, LLC - RDOF
County Boundary

0 15,000 30,0007,500
Feet
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Bakerton

Bolivar

Duffields

Engle

Harpers Ferry

Moler
Crossroads

Morgan Grove

Reedson

Shepherdstown

Uvilla

Sh
ee

t 1
Sh

ee
t 2

Existing Route
Proposed Fiber
Proposed Buried Fiber

!( Targeted Address
!( Unserviceable Targeted Address

!( Other Addresses
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

Starlink Services, LLC - RDOF
County Boundary
Index 0 7,000 14,0003,500

Feet
Sheet

3

I
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Jefferson County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 331.15 $1,821,325

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 331.15 $469,725

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 288.22 $4,323,300

Aerial Construction Labor $50,000.00 Per Mile 288.22 $14,411,000

Underground Construction Labor $150,000.00 Per Mile 42.93 $6,439,500

Project Construction Contingency 10% $2,085,050.00 Lump Sum 1 $2,085,050

Legal 1.5% $312,757.50 Lump Sum 1 $312,758

Administrative 2% $417,010.00 Lump Sum 1 $417,010

TOTAL COST = $30,306,668

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

9 Jefferson

1 137 10.63 $992,743

2 284 32.34 $3,118,075

3 123 15.31 $1,365,233

COUNTY SAMPLE PROJECT



MORGAN
COUNTY
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Great Cacapon

Hancock

Hansrote

Holton

Johnsons Mill
Magnolia

New Hope

Oakland

Orleans
Cross
Roads

Paw Paw

Ridersville

Sir Johns Run

Sleepy Creek

Smith
Crossroads

Stohrs
Crossroads

Stotlers
Crossroads

Unger

Woodmont

Existing Route
Proposed Fiber
Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses
Project 1 Boundary
Project 2 Boundary
Project 3 Boundary
Frontier - RDOF

County Boundary

0 17,000 34,0008,500
Feet

I
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Morgan County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 311.06 $1,710,830

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 311.06 $466,590

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 294.72 $4,420,800

Aerial Construction Labor $50,000.00 Per Mile 294.72 $14,736,000

Underground Construction Labor $150,000.00 Per Mile 16.34 $2,451,000

Project Construction Contingency 10% $1,718,700.00 Lump Sum 1 $1,718,700

Legal 1.5% $257,805.00 Lump Sum 1 $257,805

Administrative 2% $343,740.00 Lump Sum 1 $343,740

TOTAL COST = $26,105,465

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

9 Morgan

1 365 44.32 $3,576,880

2 91 10.13 $797,738

3 183 9.90 $943,650

COUNTY SAMPLE PROJECT



REGION 10
Marshall, Ohio, and Wetzel Counties



MARSHALL
COUNTY
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Adaline

Andersonville

Bannen

Bellton

Benwood

Calis

Cameron
Captina

CloustonCresap

Dallas

Denver Heights

Fairview

Franklin

Georgetown

Glen Dale

Glendale Heights

Glen Easton

Golden

Graysville

Kausooth

Kent

Knoxville

Limestone

Lone Oak

Loudenville

Lynn Camp

McKeefrey

McMechen

Majorsville

Meighen

Moundsville

Natrium

Pleasant Valley

Rocklick

Rosbys Rock

Saint Joseph

Sand HillSherrard

Viola

Wolf Run

Woodlands

Woodruff

0 15,000 30,0007,500
Feet

I
Existing Route

Proposed Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Citynet West Virginia, LLC - RDOF

Frontier - RDOF

County Boundary
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Marshall County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 297.58 $1,636,690

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 297.58 $446,370

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 297.58 $4,463,700

Aerial Construction Labor $50,000.00 Per Mile 297.85 $14,879,000

Underground Construction Labor $150,000.00 Per Mile 0.00 $0

Project Construction Contingency 10% $1,487,900.00 Lump Sum 1 $1,487,900

Legal 1.5% $223,185.00 Lump Sum 1 $223,185

Administrative 2% $297,580.00 Lump Sum 1 $297,580

TOTAL COST = $23,434,425

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

10 Marshall

1 710 69.22 $5,451,075

2 299 52.84 $4,161,150

3 192 56.52 $4,450,950

COUNTY SAMPLE PROJECT



OHIO
COUNTY



REGIONAL OPTICAL COMMUNICATIONS  |  2023 Statewide Broadband Study Report PAGE 564

!(

!(

!(

!(

!(
!( !(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!( !(!(

!(

!(

!(

!(

!(
!(

!(!(
!(!(

!(

!(

!(!(

!(

!(
!( !(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(!(!(

!(

!( !(

!(

!(
!(

!(

!(

!(

!(

!(!( !(

!(
!(!(

!(

!(!(

!(!(

!(

!(

!(

!( !(

!(

!(

!(

!(
!( !(!(

!(

!(
!(

!(

!(

!(!(!(!(!(!(

!(!(

!(

!(!(!(!(!(!(!(

!(

!(

!(!(

!(
!(

!(
!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(!(!(

!(!(

!(!(!(!(

!(!(!(
!(

!(

!(

!(!(!(

!(!(!(

!(

!(!(

!(!(!(

!(
!(

!(

!(

!(!(

!(!(!(!(!(!(
!(!(!(

!(!(!(!(

!(

!(

!(!(

!(

!(!(!(!(!(

!(

!(

!(!(

!(
!(!(

!(
!(

!(!(!(!(!(!(

!(

!(

!(

!(!(

!(

!(
!(!(!(

!(
!(

!(!(
!(

!(

!(!(

!(

!(
!(!(!(

!(!(!(

!(!(!(

!(!(

!(!(!(!(!(

!(

!(
!(!(!(

!(!(!(!(!(!(

!(
!(!(!(!(!(!(!(
!(

!(!(!(
!(

!(!(

!(!(

!(!(

!(

!(!(!(

!(

!(

!(

!(!(
!(

!(

!(!(
!(!(!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(!(!(
!(!(!(!(!(!(

!(!(!(

!(!(

!(

!(!(!(

!(!(!(!(

!(!(

!(

!(

!(

!(!(
!(!(
!(!(

!(

!(!(!(

!(!(

!(!(

!(

!(

!(

!(

!(!(!(!(

!(

!(

!(

!(

!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!( !(!(!(!(!(!(!(
!(!(
!(!(!(

!(

!(!(
!(
!(!(!(

!(!(

!(

!(

!(!(!(!(!(!(!(

!(
!(!(!(

!(!(!(!(!(

!(

!(!(!(

!(

!(
!(

!(

!(!(
!(

!(

!(
!(!(

!(

!(

!(!(

!(

!(

!(

!(!(
!(!(!(

!(

!(!(

!(!(!(

!(!(!(

!(
!(

!(
!(!(

!(

!(

!( !(

!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(!(
!(
!(
!(

!(!(!(!(

!(!(!(!(

!(!(!(!(!(

!(

!(!(!(!(

!(!(!(!(!(

!(

!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(
!(!(!(!(!(
!(!(

!(!(

!(!(!(!(!(!(!(

!(

!( !(

!(!(

!(!(!(!(
!(

!(!(!(!(

!(!(

!(!(!(!(!(
!(!(!(

!(!(

!(

!(

!(!(

!( !(!(!(!(
!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(!(

!(!(!(!(

!(

!(

!(!(!(!(

!(
!(

!( !(!(
!(!(

!(!(

!(!(!(
!(

!( !(

!(
!(!(

!(

!(

!(!(

!(!(!(

!(!(!(!(

!(
!(!(

!(

!(

!(

!(

!(

!(
!(!(

!(
!(!(

!(

!(

!(!(!(!(

!(!(!(
!(!(

!(

!(!(

!(!(

!(

!(

!( !(
!(

!(

!(
!(

!(

!(!(!(!(!(!(!(
!(!(
!(!(!(!(!(!(!(!(

!(!(!(!(
!(!(!(!(!(
!(!(

!(!(
!(!( !(

!(!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(!(

!(

!(

!(!(!(!(!(

!(!(!(!(!(!(

!(
!(!(!(
!(!(!(

!(
!(

!(!(

!(

!(!(

!(!(!(

!(

!(

!(

!(

!(

!(

!( !(

!(
!(!(!(

!(

!(!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(!(!(!(

!(

!(!(!(!(

!(

!(

!(

!(
!(!(!(!(
!(

!(!(!(

!(!(!(!(

!(!(!(

!(

!(!(!(

!(!(!(!(!(!(

!(!(

!(

!(
!(!(

!(!(!(!(
!(!(
!(!(!(!(!(!(

!(!(

!(
!(!(

!(

!(
!(!(
!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(!(!( !(
!(!(
!(!(!(!(!(!(!(!(
!(!(
!(!(!(

!(!(
!(!(
!(
!(!(!(!(

!(

!(

!(!(

!(
!(

!(!(

!(

!(

!(!(

!(
!(

!(

!(

!(!(

!(
!(!(
!(

!(!(!(

!(!(!(

!(!(

!(!(!(!(!(!(

!(

!(!(!(

!(

!(!(

!(!(!(!(
!(!(
!(

!(!(

!(!(

!(!(!(!(

!( !(!(!(!(

!(
!(!(

!(

!(
!(!(!(!(
!(!(

!(!(!(!(!(!(!(
!(!(

!(!(!(!(
!(

!(!(
!(!(!(!(
!(!(!(!(!(!(!(

!(!(!(!(!(!(!(!(!(!(
!(

!(!(!(!(
!(
!(!(!(!(!(!(
!(!(!(
!(!(!(!(!(!(!(!(!(
!(!(!(
!(
!(!(
!(!(!(
!(!(!(!(!(!(
!(

!(

!(!(!(!(

!(

!(

!(
!(

!(

!(

!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(!(

!(

!(!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(
!( !(!(

!(

!(

!(

!(!(!(!( !(

!(

!(
!(

!(

!(

!(
!(

!(
!(

!(
!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(!(
!(
!(

!(
!(!(
!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(
!(!(

!(

!(

!(

!( !(

!(

!(!(!(
!(

!(

!(

!(
!(

!(!(!(

!(

!(
!(!(!(!(

!(!(!(

!(

!(
!(
!(

!(
!(
!(
!(

!(
!(

!(

!(!(!(
!(

!(

!(!(

!(

!(
!(

!(
!(

!(!(!(

!(
!(
!(

!(

!(

!(
!(!(

!(

!(!(
!(
!(

!(!(
!(!(!(

!(!( !(

!(

!(
!(
!(
!(!(!( !(

!( !(

!(!(

!(
!(!(!(
!(
!(
!(

!(

!(!(!(

!(

!(
!(
!(

!(

!( !(!(
!(

!(

!(

!(!(
!(!(
!(
!(

!(
!(!(

!(!(!(
!(

!(

!(

!(
!(!(

!(!(
!(

!(

!(

!(!(
!(

!(!(

!(
!(!(
!(!(

!(

!(!(!(

!(
!(
!( !(

!(
!(

!(
!(
!(!(!(
!(

!(

!(!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(!(
!(

!(
!(

!(

!(!(

!(
!(

!(

!(
!(
!(!( !(!(!(!(!(
!(

!(
!(

!(

!(

!(!(

!(!(!(
!(!(

!(!(

!(

!(

!(!(!(!(
!(!(!(
!( !(

!(
!(!(

!(!(!(
!(

!(!( !(!(!(!(

!(

!(

!(!(!(
!(

!(!(
!(

!( !(

!(

!(!(!(

!(
!(!(!(!(!(

!(
!(
!(!(!(!(

!(

!(!(!(!(
!( !(!(

!(

!(!(

!(
!(!(

!(!(

!(!(!(!(!(

!(!(!(

!(

!(
!(

!(
!(

!(
!(!(

!(!(

!(

!(!(!(!(
!(!(

!(

!(

!(

!(!(

!(!(

!(
!(!(
!(!( !(!(
!(!(

!(!(
!(

!(!(

!(
!(

!(

!(
!(
!(

!(!(!(
!(

!(

!(

!(

!(!(!(
!(!( !(!(!(!( !(!( !(!(!(

!(!(

!(
!(

!(!(
!(

!(

!(

!(!(

!(
!(!(!(!(!(
!(!(
!(

!(
!(

!(
!(!(!(

!(
!(!(
!(!(!(
!(

!(
!(
!(!(!(
!(

!(

!(

!(

!(!(

!(!(

!(!(!(

!(!(!(!(!(!(

!( !(
!(!(

!(

!(
!(

!(

!(
!(
!(
!(
!(
!(!(!(!(

!(!(
!(!(

!(

!(!(!(

!(!(!(

!(
!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(
!(

!( !(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(
!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(!(

!(

!(

!(!(!( !(!(!(!(
!(!(

!(
!(!(
!(

!(
!(

!(
!(
!(

!(

!(
!(

!(

!(

!(

!(!(!(!(!(

!(

!(

!(
!(!( !(!(

!(

!(

!(!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(!(

!(
!(

!(
!(
!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(!( !(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(!(!(!(
!(

!(

!(

!(

!(!(!(

!(!(!(

!(!(

!(

!(
!(

!(!(

!(

!(

!(!(!(

!(!(

!(

!(

!(

!(

!(!( !(

!(

!(
!(

!(!(!(
!(

!(
!(!(

!(

!(!(
!(

!(
!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(!(!(!(

!(

!(!(
!(

!(
!(

!(

!(!(

!(!(!(

!(

!(!(

!(

!(

!(

!(!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(
!(

!(

!(
!(

!(
!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(!(

!(

!(

!(
!(
!(

!(

!(!(

!(!(

!(

!(

!(!(!(!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(!(!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(
!(

!(
!(!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(!(
!(!(

!(

!(!(!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!( !(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(!(!(!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(
!(!(!(
!(

!(
!(
!(

!(

!(

!(
!(

!(!(!(
!(

!(!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(!(!(!(

!(!(

!(
!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(!(
!(!(
!(!(

!(

!(

!(!(

!(
!(

!(

!(!(!(

!(

!(
!(

!( !(

!(!(

!(

!(!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(!(!(

!(

!(!(

!(

!(!(

!(

!(!(

!(

!(
!(

!(

!(!(

!(

!(!(
!(

!(

!(
!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!( !(
!(

!(

!(!(
!(

!(
!(

!(!(!(
!(

!(
!(
!(!(
!(!(!(!(!(

!(

!(!(!( !(!(!(

!(

!(

!(

!(!(!(

!(

!(!( !(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(
!(!(
!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(
!(

!(
!(

!(

!(
!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(!(!(
!(!(
!(

!(
!(!(!(

!(
!(
!(!(

!(!(

!(

!(!(

!(

!(!(

!(!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(
!(!(

!(!(

!(
!(!(

!( !(!(!(!(

!(

!(

!(

!(

!( !(

!(

!(

!(!(!(!(

!(

!(

!(

!(

!(

!(

!(
!(
!(

!(

!(

!(

!(

!(
!(
!(!(

!(

!(
!(!(

!(

!(!(!(

!(!(

!(

!(!(

!(!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(!(!( !(

!( !(

!(

!(!(!(

!(

!(

!(

!(

!(
!(

!(!(!(

!(

!(

!(

!(

!(!(

!(!(

!(
!(

!(

!(
!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(
!(

!(!(
!(!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(!(

!(
!(!(

!(
!(

!(
!(

!(!(

!(
!(!(

!(

!(

!(
!(

!(

!(!(

!(!(!(

!(

!(!(
!(

!(

!(!(
!(

!(

!(!(!(

!(
!(

!(!(

!(

!( !(!( !(!(!(!(

!(

!(

!(
!(

!(

!(

!(

!(!(
!(

!(!(!(

!(

!(

!(
!(

!(!(

!(

!(

!(!(

!(!(
!(

!(

!(
!(

!(!(
!(

!(
!(

!(!(!(!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(

!(!(

!(!(

!(

!(

!(

!(

!(!(!(
!(
!(!(
!(

!(
!(

!( !(!(

!(

!(!( !(
!(

!(

!(!(
!(

!(
!(!(

!(!(
!(!(

!(

!(

!(

!(!(!(

!(

!( !(!( !(
!(!(

!(
!(!(

!(!(

!(!(!(

!(!(!(

!(

!(!(
!(!(

!(
!(

!(

!(

!(

!(

!(
!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(
!(
!(
!(!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(
!(

!(!(
!(!(

!(!(
!(

!(!(

!(

!(

!(
!(!(

!(

!(
!(!(!(
!(

!( !(!( !(
!(
!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(!(!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(
!(

!(

!(

!(

!(

!(
!(

!(!(
!(
!(

!(

!(

!(!(!(

!(!(!(

!(!(

!(!(!(!(

!(

!(

!(!(

!(

!(

!(
!(!(

!(

!(

!(!(
!(

!(

!(
!(

!(
!(

!(

!(

!(!(
!(
!(!(

!(
!(

!(!(
!(

!( !(
!(!(!(
!(!(

!(!(

!(

!(!(
!(

!(
!(

!(

!(!(
!(

!( !(

!(

!(!(

!(

!(

!(
!(

!(
!(

!(!(!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(
!(

!(
!(

!(

!(!(
!(

!(

!(

!(!(!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!( !(

!(

!(!(
!(!(

!(

!(

!(
!(

!(

!(!(

!(

!(
!(

!(!(

!(

!(
!(
!(

!(!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(!(

!(

!(
!(!(

!(

!(

!(
!(

!(

!(

!(!(!(

!(

!(

!(

!(!(!(!(
!(!(

!(
!(!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(!(!(

!(!(

!(

!(

!(

!(

!( !(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(!(
!(

!(!(

!(

!(
!(
!(!(!(
!(

!(!(

!(

!(
!( !(

!(
!(
!(!(
!(!( !(

!(

!(

!(

!(
!(

!(!(

!(

!(!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(!(!(!(!(!(

!(!(
!(
!(!(!(

!(

!(
!(

!(

!(
!(!(!(
!(

!(

!(!(

!(
!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(!(
!(

!(

!(

!(

!(

!(!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(
!(!(!( !(

!(

!(

!(

!(

!(
!(

!(!(!(

!(
!(!(

!(

!(

!(

!(

!(

!(!( !(

!(

!(

!(!(

!(!(!(
!(!(!(!(

!(
!(!( !(

!(!( !(!(!(!(!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(!(

!(

!(
!(

!(

!(

!( !( !(

!(

!(!(

!( !(
!(

!(

!(!(

!(!(

!(

!(
!(

!(

!(!(

!( !(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(!(
!(

!(

!(

!(

!( !(!( !(!( !( !(

!(

!(!(!(

!(

!(

!(

!(!(

!(!(
!(

!(!(
!(!(!(

!(!(

!(

!( !(
!(

!(

!(!(
!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(!(!(

!(

!(!(!(
!(

!(!(
!( !(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(

!(
!(

!(

!(
!(

!(!(

!(

!(

!(

!(!(!(!(

!(

!(

!(

!(!(
!(

!(

!(
!(

!(!(!(
!(!(
!(!(!(!(!(!(!(!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!( !(
!(!(

!(
!(

!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(

!(

!(

!(!(!(

!( !(

!(
!(

!(

!(

!(
!( !(!(

!(!(!(!(!(!(

!(

!(!(!(!(!(!(!(!(

!(!(

!(

!(!(!(!(!(!(

!(!(

!(

!(!(!(!(!(!(!(!(

!(!(!(!(!(!(!(!(!(

!(

!(

!(!(

!(!(!(

!(

!(

!(

!(!(!(!(!(!(!(!(

!(

!(!(!(!(

!(

!(!(!(!(

!(!(!(

!(!(!(!(!(

!(

!(!(

!(!(

!(!(!(

!(!(!(!(!(!(!(!(

!(

!(

!(!(!(

!(

!(

!(

!(!( !(!(
!(!(!(!(!(!(
!(!(
!(!(!(
!(!(!(

!(
!(!(

!(!(!(!(!(!(

!(!(

!(

!(!(!(!(

!(!(

!(
!(!(

!(

!(!(!(!(!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(

!(
!(

!(!(

!(!(

!(

!(

!(
!(!(!(!(

!(!(!(!(!(

!(!(

!(!(!(

!(

!(

!(!(!(!(!(!(
!(!(!(!(!(!(!(

!(

!(

!(!(!(

!(

!(!(

!(

!(!(!(!(

!(

!(!(!(

!(

!(!(!(

!(!(!(!(!(!(!(

!(

!(!(!(

!(

!(

!(!(

!(!(

!(!(

!(

!(

!(
!(

!(
!(

!(
!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(!(
!(

!(!(

!(
!(

!(

!(!(
!(

!(
!(!(

!(

!(

!(!(
!(

!(
!(!(!(

!(

!(

!(
!( !(

!(

!(

!(
!(

!(!(
!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(
!(

!(
!(

!(

!(
!(
!(!(

!(

!(!(
!( !(

!(
!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!( !(

!(
!(

!(

!(
!(
!(!(
!(
!(

!( !(
!(

!(

!(!(!(!(

!(!(

!(

!(

!(!(
!(!(!(
!(

!(
!(!(!(
!(

!(

!(!(!(

!(

!(!(

!(
!(!(
!(

!( !(
!(

!(!(

!(

!(

!(!(!(!(
!(

!(

!(

!(

!(

!(

!(!(!( !(!(!(
!(!(!(

!(!(
!(

!(!(
!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!( !(!(

!(

!(

!(!(

!(!(
!(
!(!(

!( !(
!(!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(
!(!(!(

!(

!(!(

!(

!(
!(
!(

!(

!(

!(
!(

!(!(

!( !(

!(

!(

!(

!(
!(

!(
!(!(

!(

!(

!(
!(
!(

!(
!(

!(

!( !(
!(

!(!(

!( !(
!(!(
!(

!(
!(

!(

!(

!( !(

!(

!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!( !(

!(!(

!(

!(

!(
!(

!(!(
!(

!(!(

!(

!(
!(!( !(

!(

!(!(
!(

!(!(!(
!(!(
!(!(!(

!( !(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(
!(

!( !(!(
!( !(

!(
!(!(

!(
!(!(!(

!(

!(
!(

!(!(
!(
!(

!(

!(

!(

!(!(!(
!(

!(!(

!(

!(
!(
!( !(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(!( !(

!(

!(

!(!(
!( !(!(!(

!(

!(!(

!(

!(

!(
!(

!( !(

!(

!(!(

!(!(

!(

!(!(

!(

!(

!(
!(!(
!(!(

!(!(

!(

!(
!(

!(

!(

!(!(

!(!(!(!(

!(

!(

!(!(
!(

!( !(

!(

!(
!(!(

!(
!(!(!(

!(!(
!(

!(!(

!( !(!( !(
!(

!(
!(!(

!(!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!( !(

!(

!(

!(!(!(!(!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!( !(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(!(!(

!(

!(!(!(!(

!(!(

!(!(

!(
!(

!(

!( !(!(

!(

!(
!( !(!(!(

!(

!(!( !(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(
!(
!(

!(
!(!(

!(!(

!(

!(

!(

!(!(

!(
!(!(

!(

!(!( !(

!(

!(

!(!(!(
!(

!( !(

!(

!(

!( !(!(
!(

!(

!(
!(!(

!(

!(
!(

!(

!(

!(

!(!(
!(!(

!(

!(

!(

!(

!(

!(!( !(

!(

!(!(

!(!(!(

!(

!(
!(

!(!(

!(

!( !(

!(

!(

!(!(

!(
!(

!(

!(

!(!(

!(

!(!(
!(!(

!(

!(!(
!(

!(

!(!(!( !(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(
!(

!(!(!(!(

!(

!(

!(

!(
!(

!(
!(

!(!(!(

!(!( !( !(

!(

!(
!(

!(!(
!(

!(
!(!(!(!(

!( !(!(

!(!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(
!(!( !(
!(

!(!(

!(

!(
!( !(!(

!(
!(!(

!(

!(!(!(
!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(!(!(

!(!(!(

!(!(

!(!(

!(!(

!( !(!(

!(

!(

!(!(
!(

!(

!(

!( !(

!(!(

!(
!(

!(

!(!(!(!(!(

!(

!(

!(
!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!( !(!(
!(

!(

!(!(

!(

!(

!(!(
!(

!(

!(
!(

!(!(
!(!(

!(!(

!(!(

!(!( !(!(

!(!(
!(
!(
!(!(

!(

!(
!(!(
!(!(

!(

!(

!(
!(

!(

!(!(!(
!(

!(
!(
!(

!(
!(

!(
!(!(!(

!(!(!(

!(!(
!(

!(!(

!(

!(

!(

!(!(

!(!(
!(

!(

!(

!(!(

!(!(

!(
!(!(

!(!(

!(

!(

!(

!(!(!(!(

!(!(!( !(!(!(
!(!(!( !(
!(
!(

!(
!(

!(
!( !(!(
!(

!(!(!(!(
!(

!(!(
!(

!(

!(

!(

!(

!(

!(!(

!(

!( !(!(!(

!(

!(!(

!( !(
!(

!(!(

!(

!(

!(!(!(
!( !(!(

!(!(

!(!(!(
!( !(!(!(
!(!(!(

!(

!(

!(

!(

!(
!(
!(

!(!(
!(

!(!(
!(

!(
!(!(

!(

!(

!(

!(

!(

!(!(!(

!(
!(

!(

!(!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!( !(

!(

!(
!(

!(!(

!(
!(

!(

!(

!(
!(!(

!(

!(
!(

!(
!(

!(
!(
!(
!(

!(

!(

!(

!(

!( !(
!(

!( !(!(!( !(
!(

!(!(

!(!(

!( !(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(
!(

!( !(

!(!(

!(

!(

!(
!( !(

!(!(

!(

!( !(
!(

!(

!(!(

!(
!(

!(

!(
!(

!(!(

!(!(

!(

!(
!(

!(!(

!(

!(

!(
!(

!(!(!(!(

!(

!(

!( !(

!(

!(

!(!(
!(

!(

!(

!( !(

!(

!( !(

!(!(
!(!(

!(!(
!(!(

!(

!(
!(

!(
!(!(

!(!(
!( !(!(

!(!(!(

!(

!(!(

!(
!( !(!(
!(

!(

!( !(

!(

!(

!(

!(

!(!(

!(!(
!(

!(

!(
!(

!(!(!(

!(

!(

!( !(

!(

!(

!(
!(!(!(

!(

!(

!(

!(

!(
!(!(

!(

!(!(!(!(
!(

!(

!(!(!(

!(!(

!(!(!(!(!(

!(

!(!( !(
!(!(

!(

!(
!(

!(

!(

!(

!(
!( !(

!(

!(
!(

!(

!(!(!(

!(!(!(!(

!(

!(

!(

!(

!(

!(
!(

!(
!(!(!( !(

!(!(
!(

!(

!(

!(

!(

!(
!(!(

!(

!(!(
!(!(

!(
!(
!(

!(!(
!(

!(
!( !(!(

!(

!(

!(

!(

!(!( !(

!(
!(!(!(

!(!(

!(

!(!(

!(!(

!(

!(
!(

!(

!(

!(
!(

!(!(!(

!(
!(!(

!( !(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(
!(

!(

!(
!(!(

!(

!(!(
!(

!(!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(!(

!(

!( !( !(
!(

!(
!(

!(

!(
!(

!(!(

!(

!(

!(
!(

!(

!( !(

!(

!(

!(

!(

!(!(!( !(

!(

!(

!(

!(
!(

!(

!(!(

!(!(

!(

!(
!(!(!( !(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(
!(

!(!( !(!(

!(!(
!(
!(

!(!(!(!(!(!(
!(
!(!(

!(!(!(

!(

!(

!(

!(

!(
!(

!(
!(!(!(

!( !(!(

!(

!(

!(!(

!(!(!( !(!(!(!(
!(
!(

!(

!(!(

!(

!(!(!(
!(!(

!(
!(

!(!(

!(!(!(

!(!(

!(

!(

!(
!(

!(!(

!(

!(

!( !(!(
!(

!(!(!(!(

!( !(

!(

!(!(
!(
!(

!(
!(

!(!(

!(!(
!(

!(

!(
!(

!(
!(!(

!(!(
!(!(

!(!(
!(

!(!(

!(

!(!(!(

!(

!(

!(

!(!(!(!(

!(!(

!(

!(

!(
!(
!(

!(
!(

!(!(
!(!(

!(!(!(

!(

!(

!(!(
!(

!(
!(
!(!(

!(!(

!(
!(

!(

!(!(!( !(

!(

!(

!(
!(
!(
!(

!(

!( !(!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(!( !(
!(
!(

!(

!(!(

!(
!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(
!(

!( !(
!(

!(

!(!(

!(

!(
!(
!(

!(

!(

!( !(!(!(
!(

!(

!(

!(
!(

!(

!(

!(

!(!(!(

!(

!(

!(
!(

!( !(
!(
!( !(

!(

!(!(
!(

!(
!(

!(!(

!(!( !(!(

!(

!(!(

!(

!(
!( !(

!(

!(
!(!(
!(!(

!( !(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(!(!(!(!(

!(

!(!(

!(
!(

!(
!(

!(
!(

!(

!(

!(!(
!(!(

!( !(
!( !(

!(

!(
!(

!( !(

!(

!(!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(!(

!(

!(!(!(
!(!(!( !(

!(
!( !(!(!(!(

!(

!(

!(
!(!(

!(!(!(

!(
!(

!(

!(

!(
!(

!(
!(

!(

!(!(
!(

!(

!(

!(
!(!(

!(
!(

!(!(!(!(

!(

!(

!(

!(!(

!(

!(
!( !(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(!(

!(!(

!(!(!(

!(!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(
!(!(

!(

!( !(

!(

!(
!(

!(
!(

!(

!(
!(

!(
!(!(
!(!(

!(
!(

!( !(
!(

!(

!(!(!(
!(
!(

!(

!(
!(

!(

!(!(!( !(

!(

!(
!(

!(
!(

!(!(

!(
!(

!(!(

!(!(

!(!(!(
!(

!(

!(
!(!( !(

!(
!( !(

!(
!(!(!(!(

!(

!(
!(!(!(

!(!(!(!(
!(

!(

!(

!(

!(
!(
!(!(

!(

!(
!( !(
!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(
!(

!(!(

!(
!(

!(

!(

!(!(

!(
!(!( !(!(!(

!(
!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!( !(!(

!(
!(!( !(

!(!(

!(
!(

!(

!(

!(

!(

!(
!(
!(!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(
!(

!( !(!(

!(

!(

!(
!(

!(

!(

!( !(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(!(!(!(

!(
!(

!(

!(

!(

!(

!(

!(
!( !(

!(

!(
!(

!(!(

!(!(
!(!( !(
!(!(

!(
!(
!(!(!(

!(

!(

!(
!(

!(!(!(!(!(

!(

!(

!(!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(!(

!(

!(!(!(
!(

!(

!(

!(

!(

!(

!(

!( !(!(

!(
!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(!(

!(

!(
!(
!(
!(

!(

!(!(!( !(
!(

!(!(

!(

!(
!(

!(
!(

!( !(
!(

!(
!(

!(!(

!(
!(

!(!(!(

!(

!(

!(

!(

!(!( !(!(
!(!(

!(!(
!(!(

!(

!(

!(!(
!(!(!(

!(!(
!(

!(!(
!(!(

!(
!( !(!(

!(

!(
!(

!(

!(

!(

!( !(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(!(!(

!( !(

!(

!(
!(

!(

!(

!(

!(

!(!(

!( !(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(
!(

!(
!(

!( !(

!(!(
!(

!(!(

!(
!(!(

!(
!(

!(!(!(!( !(!(!(
!(!(!( !(

!(

!(
!(

!(

!(

!(!(!(

!(!(!(
!(

!(!(
!(

!(

!(

!(
!(

!(

!(

!(
!(

!(!(!(

!(!(!(

!(

!(
!(

!(

!(
!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!( !(

!(

!(
!(

!(

!( !(

!(
!(

!(

!(

!(

!(!(

!(
!(!(!(

!(

!(

!(

!(

!(!(!(
!(!(

!(!(

!( !(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(!(
!(

!(

!(
!(

!(!(

!( !(!(!(

!(

!(

!(

!(
!(!(
!(
!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(!(!(

!(

!(
!(

!(

!(
!(

!(!(
!(

!(

!(
!(

!(
!(!(!(

!(

!(
!(

!( !(
!(

!(!(

!(
!(

!(

!(
!(!(!(

!(!(!(

!(
!(

!(

!(
!(

!(
!(

!(

!(!(!(!(!( !(

!(

!(
!(

!(
!(

!( !(

!(

!( !(

!(!(

!(

!(
!(

!(

!(

!(
!(

!(

!(
!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!( !(

!(

!(!(

!(

!(

!(!(

!(!(!(!(

!( !(

!(!(

!(
!(

!(
!(!(!(!( !(
!(

!(!(!(
!(

!(!(

!(
!(

!(

!(

!(

!(

!(!(
!(
!(
!(!(
!(

!(!(!(!(
!(

!(!(!(

!(

!(

!( !(
!(!(

!(

!(

!(
!(
!(

!(

!(

!(

!(

!(

!( !(

!(!(!(!(!(

!(
!(

!(
!(

!(

!(!(

!(!(!(!(

!(
!(

!(!(

!(
!(

!(

!(

!(

!( !(

!(

!(

!(!(

!(

!(

!(

!(

!( !(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !( !(

!(

!( !(!(
!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(
!(!(

!(

!(
!(!(

!(

!(

!(

!(

!(
!(

!(!(!(
!(

!(

!(

!( !(

!(!(!(
!(!(!(!( !(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(
!(

!(

!(

!(!(
!(
!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(!(!(
!(!(

!(

!(
!( !(

!(

!(

!(!(

!(

!(!(
!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(!(!(!(

!(

!(

!(!(
!(

!(

!(

!(!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(
!(!(

!(!(
!(

!(!(

!(
!(!(

!( !(
!(!(

!(

!(

!(

!(
!(

!(

!(

!(!(
!(

!(!(

!(

!(!( !(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(!(!(
!(

!(

!(
!(!( !(

!(!(

!( !(

!(

!(
!(

!(
!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(!(

!(

!( !(!(!(

!(!(
!(

!(
!(

!(!(

!(
!( !(

!( !(

!(
!(

!(

!(
!(

!(
!(

!(

!(

!(!(

!(
!(

!(
!(

!(

!(!(
!(!(!(!( !(

!(
!(!(

!(!(!(

!(
!(

!(
!(

!(

!(!(!(
!(!(!(!(

!(
!( !(!(
!(

!( !(
!(!(

!(!(
!(!(

!(

!(
!(

!(

!(

!( !(!(!(!(
!(!(

!(!(
!(!(

!(

!(

!(

!(

!(
!(!(
!(
!(

!(

!(

!(!(

!(

!(

!(
!(!(

!(
!(

!(
!(

!(!(
!( !(
!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(
!(

!(!(
!(

!(!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(!( !(
!(!(

!(
!(

!(
!(

!(
!(!(

!(
!( !( !(

!(
!(

!(

!(!(!(!(

!(

!(!(!(!(
!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(
!(

!(

!(!(

!(
!(

!( !(

!(!(!(!(
!( !(!(

!(

!(

!(

!(
!(
!(

!(
!( !(!(!(!(!(!( !(

!(

!(

!(

!(!(

!(

!( !(

!(
!(

!(!(
!(

!(
!(!(

!(

!(

!(!(

!(!(

!( !(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(
!(

!(!(

!(!(!(
!(!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(!(

!(

!(!(!(
!(!(!(

!(!(

!(

!(

!(

!(!(
!(

!(

!(

!(
!(!(

!(

!(!(
!(!(

!(

!(
!(!( !(

!(!(
!(!(

!(
!(

!(
!(!(!(

!(

!( !(

!(

!(

!(!(

!(!(
!(

!(

!(

!(!(

!(!(!(

!(!(
!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(!(

!(

!(!(

!(!(

!(!(!(

!(

!(

!(

!( !( !(!(!(
!(
!(

!(
!( !(!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(!(

!(

!(!(
!(

!(!(

!(

!(

!(
!(

!(

!(

!( !(!(
!(!(!(!(

!(
!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!( !(

!(
!(

!(

!(

!(!(

!( !(

!(
!(

!(

!(
!(

!(
!(

!(

!(
!(

!(

!(

!(

!(
!(
!(

!(

!(!(!(
!(
!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(
!(

!(

!(

!(

!(

!( !(

!(!(!(!(!(!(

!(

!(

!(

!(
!(

!(

!(!(!(

!(
!(

!(

!(
!(!(
!(

!(
!( !(

!(

!(

!(

!(

!(

!(!(

!(!(!(

!(!(

!(

!( !(

!(

!(

!(!(

!(

!(

!(!( !(
!(

!(

!(!(!(
!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(
!(
!(!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!( !(
!(

!(

!(!(

!(

!(

!(

!(
!(

!(!(

!(

!(!(!(

!(!(!(
!(

!(
!(

!(!(

!(

!(
!(

!(

!(

!(!(

!( !(

!(
!(

!(
!( !( !(

!(

!(!(

!(

!(

!(

!(
!(

!(
!(

!(
!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(!(
!(!(

!(!(!(!(!(
!(!(

!(
!(

!(

!(

!(

!(!(
!(

!(!(
!(!(

!(

!(
!(

!(!(

!(

!(
!(
!(

!(
!(

!(

!(

!(

!(

!(
!(!(

!(!(

!(

!(!(!(!(

!(

!(
!(!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(
!(!(

!(
!(

!(

!(
!(

!(!(!(!(
!(!(

!( !(!(!(

!(!(

!(

!(

!(

!(
!(

!(
!(

!(

!( !(

!(

!(

!(

!(!(

!(

!(

!(

!( !(

!(

!(

!(

!(!(

!(
!(

!(!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(
!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(
!(

!(!(

!(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(!(!(

!(
!(

!(
!(

!(
!( !(!(!( !(

!(!(

!(

!(
!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(!(

!(!(

!(!(
!(

!(

!(!(

!(

!(

!(

!(
!(

!(

!(!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(
!(
!(

!(!(

!(!(

!(

!(

!(

!(

!(
!(

!(!(!(!(

!( !(
!(

!(
!(!(
!(!(!(

!( !( !(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(
!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(!(

!(

!(
!(!(!(!(

!(

!(

!( !(

!(!(!(
!(

!(

!( !(

!(!(
!(!(
!(

!(

!(!( !(
!(

!(!(!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(!(!(
!(

!(
!(

!(!(!(
!(

!(

!(

!(

!(!(!(!(!(!(

!(

!(
!(
!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(!(!(!(!(!(

!(
!(!( !(

!(!(!(

!(

!(!(!(

!(
!( !(!(

!(!(!(

!(

!(

!( !(

!(
!(

!(
!(

!(!(

!(
!(!(

!(!(
!(

!(

!(!(

!(

!(
!( !( !(!(

!(
!(

!( !(

!( !(

!(
!(!(

!(

!(

!(!(!(

!(

!(

!(!(!(!(!(!(!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(
!(!(!(!( !(!(

!(!(

!(

!(
!(

!( !(

!(!(!(

!(

!(

!(!(

!(

!(
!(

!( !(

!(

!(

!(!(!( !(

!( !(

!(

!(
!(

!(

!(

!(

!(!(

!(
!(!( !(!(

!(

!(

!(

!(

!(!(!(

!(!(

!(

!(!(

!(

!(

!(
!(!(

!(

!(

!(

!(!(!(
!(!(

!(

!(

!(!(

!(

!(!(!(

!(

!( !(

!(

!(

!(

!( !(!(!(

!(

!(!(!(!(

!(
!(
!(

!(
!(!( !(

!(

!(

!( !(!(
!(!(

!(!(!(!(
!(

!(

!(

!(

!(

!(
!(!(
!(

!(

!(
!(!(

!(!(!(!(

!(!(
!(

!(
!(!(

!(

!(!(

!(
!(

!(!(

!(

!(
!(!( !(

!(

!(!(!(
!( !(

!(

!(

!(

!(

!(!( !(
!(
!(

!(

!(

!(!(
!(

!(

!(

!(

!(
!(
!(

!(!(

!(!(!(
!(

!(!(

!(!(
!(

!(
!(

!(!( !(!(!(
!(

!(
!(!(

!( !(

!(!( !(

!(!(!(

!(
!(!(

!(!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!( !(

!(

!(

!(!(

!(

!(

!(

!(
!(
!(

!(!(

!(

!(

!(
!(!(

!(!( !(
!(
!(!(!(

!(

!(
!(

!(

!(

!(!(!(!(

!(

!(

!(
!(

!(

!( !(

!(

!(

!(!(

!( !(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(!(

!(

!(!(!(!(
!(

!(
!(
!(!(

!(!(!(

!(!(

!(

!(

!(
!(

!(

!(!(!(

!(!( !(!(

!(!(

!(!( !(

!(
!(!(

!(

!(
!(

!(!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!( !(!(

!(
!(
!(

!(
!(

!(!(
!(!(!(

!( !(!(
!(

!(
!(

!(!(
!(

!(
!(!(

!(!(!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(!(

!(!(!(!(

!(
!(!(

!(!(!(
!(

!(!(
!(!(

!(

!(!(

!( !(

!(!( !(

!(
!(

!(!(

!(

!(

!(

!( !(
!(

!(!(

!(
!(

!(
!(

!(

!(
!(

!(
!(!(!(!(

!(!( !(

!(

!(

!(

!(!(
!(!(!( !(

!(

!(

!(!(!(
!(!(
!( !(!( !(

!(

!(
!(

!(
!(

!(

!( !(
!(

!(!(
!(!(

!(

!(!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!( !(

!(
!(!(!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!( !(!(

!(

!(
!(!(!(!(!(!(!(

!(

!(

!(!(
!(!(

!( !(!(

!(
!(

!(
!(

!(
!(!( !(!(!(
!(!(!(

!(

!(

!(!(

!( !(
!(

!(!(!(

!(!(
!(

!(

!(

!(
!(

!(!(!(

!(

!(

!(

!( !(
!(!(

!(

!(

!(
!(

!(!(

!(

!(

!(
!(!(

!(
!(!(

!(
!(

!(

!(!(

!( !(

!(

!( !(

!(

!( !(!(

!(

!(!(!(

!(

!(!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(!( !(

!( !(
!(
!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!( !(

!(!(!(!(

!(!(
!(!(

!(

!(
!(
!(

!(

!( !(

!(!(

!(
!(

!( !(
!(

!(

!(
!(

!(

!(

!(

!(!(!(!(!(

!(
!(

!(!(!(

!(

!(!(

!(

!(!(

!(!(

!(
!(

!(

!(

!(

!(
!(

!(!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!( !(!(

!(

!(

!(
!(

!(
!(

!(!(

!(

!(

!(

!(

!(!(

!(
!(!(

!(

!(!(

!(!(
!(

!(

!( !(!(

!(
!(
!(

!(

!(!( !(
!(!(

!(
!(

!(

!(!(

!(
!(

!(
!(

!(!( !(!(!(

!(
!(

!( !( !(
!(!(

!(!(

!(

!(

!( !(

!(

!(

!(

!(!(

!(
!(

!(

!(

!( !(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!( !(

!(!(

!(

!(
!(

!(
!(

!(

!( !(
!(
!(

!(!( !(

!(

!(!(!(
!(

!(
!(!(

!(

!(

!(
!(
!(

!(

!(!(!(

!(

!(

!(
!(

!(
!(

!(
!( !(

!(
!(!(
!(!(!(

!(
!(
!(

!(

!(!(

!(!(!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(!(

!( !(

!(

!(

!(

!( !(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(!(!(

!(

!(!(
!(!(

!(

!(

!(

!( !(!(!(!(

!(

!(!(
!(

!(

!(

!(

!(!(
!(

!( !(

!(

!(
!(!(!(

!( !(

!(

!(!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!( !(

!(

!(

!(

!( !( !(

!(

!(

!(!(!(

!(

!(

!( !(

!(

!(

!(

!(!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(!(!(

!(

!(
!(

!(!(!(

!(!(
!(

!(
!(!(

!(

!(

!(!(
!(!(

!(!(

!(

!(!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!( !(
!( !(

!(
!(

!( !(

!(
!(

!(

!(
!(!(!(!(

!(!(
!(

!(

!(
!(

!(

!(!(!(!(

!(
!( !(

!(

!( !(

!(!(!(

!(

!(
!(

!(
!(

!(
!(

!(

!(

!(!(!(!(
!(

!(

!(!(

!(

!(
!(

!(
!(

!( !(

!(!(
!(!(

!(
!(

!(

!(

!(!(

!(

!(!(
!(

!(

!(

!(
!(!(

!(
!(

!(

!(
!(

!(

!(!(!(!(!( !(
!(

!(!(

!(!(!(
!(

!(!(

!(
!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(
!(!(

!(
!(

!(

!(!(!(

!(!(

!(
!(

!(

!(

!(
!(

!(

!(
!(

!(
!(!(

!( !(

!(

!(!(
!(

!(
!(!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!( !(

!( !(

!(!(
!(

!(
!(

!(!(
!(!(

!(

!(
!(

!(

!(

!( !(

!(

!( !(
!(

!(

!(
!( !(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(
!(!(

!(
!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(
!(

!(
!(!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(
!(!(

!(!(

!(

!(!(!(

!(!(

!(!(

!(

!( !( !(!(

!(

!(

!(

!(

!( !(

!(

!( !(

!(!(
!(

!(

!(

!(!( !(

!(

!(!(!(

!(

!(

!(!(

!(

!(

!(!(
!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(!( !(!(!(!(
!(

!(

!(
!(

!(
!(!(

!(

!(

!(

!(

!(
!(

!(
!( !(

!(

!(!(

!(!(
!(!(!(

!(

!(

!(!(

!(

!( !(

!(!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!( !(!(!(!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(!(

!(
!(

!(!(

!(!(
!(

!(!(

!(

!(
!(

!(
!( !(

!(
!(

!(
!(

!( !(
!(

!(

!(

!(!(

!(

!(

!(
!(!(

!(
!(!(!(!(

!(

!( !(

!(

!(!(!(
!(!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(
!(

!(!(!(

!(

!(

!(
!(

!(

!( !(

!(
!(!(

!(
!(

!(!(

!(

!(

!(

!(

!( !(
!(!(!(!(

!(

!(

!(

!(

!(

!( !(!(
!(

!(

!(
!(
!(!(
!(

!(
!(

!(
!(

!(!(!(

!(

!(

!(

!(

!(!(!( !(
!(

!(!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(!(

!(

!(

!(!(!(!(!( !(
!(

!(

!( !(
!(!(
!(

!( !(

!(
!(

!(

!(

!(
!( !(

!(

!(

!(

!(!(

!(

!(
!(

!(
!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(!( !(

!(

!( !(!( !(

!(

!(

!(
!(

!(

!(

!(

!(
!(!(

!(
!(!(

!(

!(!(
!(

!(

!(!(!(
!(

!(
!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(
!(!(

!(

!(!(

!(

!(

!(!(!(!(

!(

!(

!(!(
!(!(

!(

!(

!(

!(!(!(

!(!(

!(
!(

!(
!(
!(

!(
!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(!(

!(
!(
!(

!(

!(
!(
!( !(

!(!(

!(

!(!(

!(

!(

!(

!(

!(
!(
!(!(!(

!(!(

!(

!(

!( !(!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(!(!(

!(

!(

!(!(
!(

!(!( !( !(

!(

!(
!(

!(

!(

!(

!(!(
!(!(
!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(
!(
!(

!(
!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(!(!(
!(

!(

!(

!(
!(

!(

!(
!(

!(!(
!(

!(
!( !(

!(!(
!(

!(

!(

!(
!(!(
!(!(

!(

!(

!(
!(!(

!(
!(

!(

!( !( !(

!(

!(!(
!(

!(!(!(

!(
!( !(!(!(

!(
!( !(

!(

!(

!(
!(

!(

!(

!(!(

!(
!(
!(

!(

!(!(

!(!(!(!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!( !(
!(

!(

!(!(

!(
!(

!(

!(

!(
!(

!(

!(
!(

!(!(

!(

!(

!(

!(

!(!(

!(
!(
!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(
!(

!(

!(
!(

!(

!(!(
!(
!(

!(
!(
!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(!(

!(

!(!(

!(!(!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(
!(

!(
!(

!(
!(

!(
!(

!(!(!(

!(
!(
!(

!(

!(!(

!(

!(
!(

!(!(

!(
!(

!( !(
!(

!(
!(

!(!(

!(

!(

!(

!( !(!(
!(

!(!(

!(

!(

!( !(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(!(

!(
!(

!(

!(

!( !(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(
!(
!(

!(
!(

!(

!( !(

!(
!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(
!(

!(

!(

!( !(

!(!(
!(

!(

!(

!(!(

!(
!(!(

!( !(
!(

!(
!(!(!(

!(
!(
!(

!(
!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(
!( !(

!(

!(!(

!(

!(
!(!(

!(
!(

!(

!(

!(!(!(
!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!( !(

!(
!(

!(

!(!(

!(
!(!(

!(
!(

!(
!(

!(!(!(!(

!(!(

!(

!(

!( !(!(

!(
!(
!(

!(

!(

!(
!(

!(!(

!(

!(!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(
!(!(

!(!(
!(
!(
!(

!(!(

!(
!(!(

!(

!(

!(!(
!( !(

!(

!(

!(

!(

!( !(

!(

!(!(

!(

!(!(!(
!(

!(

!(
!(

!(

!(!(

!(

!(!(

!(

!(
!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(!( !(
!(

!(

!(!(

!(

!(!(!(!(

!(
!(

!(!(!(

!(

!(!( !(

!(

!(
!(

!(
!( !(

!(

!(!(
!(

!(!(

!(

!(

!(

!(
!(

!(
!(
!(

!(
!(

!(
!(

!(!(
!(

!(
!(

!(
!(

!(

!(

!(
!(

!( !(
!(

!(

!(
!(

!(!(

!(

!(

!(
!(!(

!(

!(

!(

!(
!(

!(

!(
!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(!(

!(

!(

!(

!(
!(

!(
!(

!(

!(
!(

!(

!(

!(
!(

!(

!(!(
!(
!(!(

!(

!(

!(

!(

!(!(!(!(

!(
!(
!(

!(!( !(

!(

!(
!(

!(

!(

!(

!(!(
!(

!(
!(!(!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(
!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(
!(!(!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(
!(

!(!(

!(!( !(

!(

!(

!(
!(

!(!( !(!(
!(

!(

!(

!(
!(!( !(

!(!(

!(

!(

!(!(

!(

!(!(

!(
!(

!(
!(

!(!(

!(

!(!(!(

!(

!(!(

!(

!(
!(

!(

!(!(
!(

!(!(

!(

!(
!(!(

!(
!(

!(!(
!(

!(
!(!(!(

!(

!(

!(

!(!(

!( !(
!(
!(

!( !(

!(!(
!(

!(
!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(!(
!(

!(
!(

!( !(!(

!(

!(

!(

!(

!(!(!(!(

!(

!(
!(

!(
!(

!(

!(

!(
!(

!(!(
!(!(
!(

!(

!(

!(

!(!(
!(

!(

!(
!(!(

!(

!(

!(!(!(

!(
!(!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(
!(
!(!(

!(
!(

!(
!(

!(

!(

!(!(

!(
!(

!(
!(!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!( !(

!(

!(

!(

!(!(!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!( !(

!( !(

!(
!(

!(

!(

!(!(
!(

!(

!( !(
!(

!(

!(!(

!(

!(!(

!(

!(

!(

!( !(!(

!(
!(

!(
!(
!(

!(

!(

!(!( !(

!(!( !(

!(

!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(!(!(

!(!(!(

!(

!(
!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(!(
!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(
!(

!(

!(
!(!(

!(

!(!(!(

!(
!(!(
!(

!(!(!(
!(
!(

!(

!(

!(

!( !(
!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!( !(!(

!(

!(
!(!(

!(

!(

!(!(!(

!(!(

!(

!(

!(
!(
!(

!(
!(

!(
!(

!(
!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(!(!(

!(!(
!(

!(
!(

!(
!(

!(

!(

!(

!(
!(

!(!( !(

!(

!(
!(!(

!(!(

!(

!(

!(

!(

!(!(
!(
!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!( !(

!(

!(
!(

!(
!(
!(!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!( !(

!( !(

!(

!(

!(!(
!(

!(

!(!(!(

!(

!(

!(

!(
!(

!(!(

!(!(!(

!(

!(!(
!(

!(

!(

!(!(!( !(
!(!(!(!(!(

!(

!(

!(!(!(
!(!(

!(

!(

!(

!(
!(

!(

!(
!(

!(
!(

!(
!(

!(

!(

!(

!(
!(

!(
!( !(

!(

!(!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(
!(
!(
!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(
!(
!(

!(

!(

!(

!(

!(
!(

!(!(
!(

!(!(

!(
!(

!(

!(!(

!(

!(

!(
!( !(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(
!(

!(

!(
!(

!(

!(

!(

!( !(

!(
!(

!(
!(

!(!(
!(

!(

!(

!(

!(

!(!(

!(

!(
!(!(

!( !(

!(

!(

!(
!(

!(!(!(

!(

!(

!(

!(!(
!(

!(
!(

!(
!(!(

!(

!(!(
!(

!(

!(!(

!(

!(
!(

!(!(

!(

!(
!(

!(
!(

!(

!(

!(!(

!(
!(!(

!(
!(
!(
!(

!( !(

!( !(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(
!(!( !(

!(

!(

!(

!(

!(!(

!(

!(!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(
!(

!(

!(
!(!(!(

!(

!(
!(

!(

!(
!( !(!(

!(

!(
!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!( !(
!(
!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!( !(

!(!(!(

!(!(!(

!( !(

!(!(

!(

!(
!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!( !(!(

!(

!(
!(

!(!(

!(
!(!(

!(
!(

!(

!(
!(

!(
!(

!(!(!(

!( !(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!( !(

!(
!(

!(

!(

!(

!(

!(
!(
!(

!(!(

!(

!(

!(

!(

!( !(

!(!(

!(!(!(
!(

!(!(!(

!(

!( !(

!(
!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(!(

!(!(

!(!(!(
!(

!(

!(

!(

!(!(

!(

!(

!(!(!(!(

!(
!(

!(
!(

!(

!(!(!(

!(

!(!(

!(
!(

!(!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(
!(

!(
!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(!(!(

!(

!( !(

!(
!(!(

!(!(

!(!(

!( !(
!(

!(!(
!(
!(

!(

!(!(

!(

!(
!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!( !( !(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!( !(
!(

!(!(

!(
!(!(

!(
!(

!(

!(

!(!(!(!(!(
!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(!( !(

!(

!(

!( !(!(

!(

!(

!(
!(

!(!(

!(!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(!( !(

!(
!(!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(
!(

!(

!(!(

!( !(
!(

!(

!(
!(

!(

!(!(

!(

!(!(!(

!( !(

!(

!(!(
!(

!(

!(
!( !(

!(
!(

!(!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(!(

!(

!(

!(
!(!(

!(

!(

!(
!(

!(

!(

!(

!(!(
!(

!(

!(
!(!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(

!(

!(!(
!(!(!(

!(

!(
!(

!(

!(

!(

!(
!( !(

!(

!(
!(

!(

!(
!(

!(
!(

!(
!(

!(
!(

!(

!(!(!(!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!( !(

!(!(
!(

!(

!(

!(
!(

!(

!(
!(

!(
!(

!(
!(!(

!(

!(

!(

!(

!(
!(

!(
!(

!(
!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(!(!(
!(

!(

!(

!(!(

!(

!(

!(

!( !(!(

!(

!(

!(

!(

!(!(
!(

!(
!(
!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!( !(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(
!(!(

!(

!(!(

!( !(!(
!(

!(
!(!(

!(

!(!(!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(!(
!(

!( !(

!(!(!(

!(

!(

!(
!(

!(

!(

!(!(
!(

!(!(

!(
!(

!(

!(

!(
!(!( !(

!(!(

!(
!(

!(
!(

!(
!(

!(

!(

!(

!(!(
!(

!(

!(!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(
!(

!(!(

!(
!(

!(
!(

!(!(
!(
!(
!(

!(
!(

!(

!(

!(

!(!(!(!( !( !(

!(

!(

!(

!(!( !(
!(

!(

!(

!(!(

!(

!(

!(
!(
!(

!(
!(

!(

!(

!(!(!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(
!(!(

!(

!(
!(

!(

!(!(
!(

!(
!(

!(!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(
!(

!( !(

!(

!(
!(

!(

!(
!(
!(!(
!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(!(
!(!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(!( !( !(!(

!(

!(

!(!(
!(!(!(

!(
!(

!(!( !(

!(

!(

!(

!(!(

!(

!(

!(

!(
!(!( !(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(
!(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(
!(

!(!(

!(

!(

!(
!(

!(!(

!(

!(!(

!(

!(!(!(

!(

!(

!(

!(

!(!(

!(

!(!(!(

!(

!(

!(

!(
!(

!(!(
!(
!(

!(
!(

!(

!(
!(

!(

!(!(

!(
!(
!(

!(
!(

!(

!(!(!(
!(!(

!(

!(

!(

!(

!(
!(!(

!(
!( !(

!(!(
!(

!(

!(
!( !(

!(
!(

!(!(

!(!(

!(

!(

!(

!(!(!(
!(!(

!(!(

!(
!(!(

!(

!(

!(
!(

!(
!(

!(
!(

!(

!(

!(!(
!(!(!(

!(

!(

!(

!(

!(
!(
!(

!(

!(

!( !(

!(

!(

!(

!(
!( !(!(

!(

!(
!(

!(

!(
!(
!(

!(

!(
!(!( !(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(!(

!(!(

!(

!(!(!(
!(

!(!(
!(

!(

!(

!(

!(!(

!(

!(!(
!(

!(
!(

!(!(

!(

!(!(

!(

!(

!(
!(

!(

!(
!(!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!( !(!(

!(
!(!( !(

!(!(!(
!(

!(

!(

!(

!(
!(!(

!(

!(
!(

!(

!(
!(

!(

!( !(

!(
!(
!(

!(

!(
!(

!(
!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!( !(

!(

!(

!(

!( !(

!(!(
!(

!(!(!(
!(!(

!(
!(

!(

!(!(

!(

!(!(

!(

!(

!(
!(!(
!(

!(

!(
!(

!(

!(!(
!(

!(!(

!( !(

!(

!(!(

!(!(

!(

!(
!( !(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(!(
!(
!(!( !(

!(
!(

!(

!(

!(!(

!(
!(

!(

!(

!( !(

!( !(

!(

!(

!(

!(!(

!(!(
!(

!(

!( !(
!(

!(
!(

!(
!(

!(

!(

!(

!( !(

!(
!(

!(
!(

!(

!(

!(!(

!(

!(!(

!(!(!(

!(

!(

!(
!(!( !(

!(!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(
!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(
!(!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(
!(
!(

!(
!(!(
!(

!( !(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(!(!(!(
!(

!(

!(!(

!(

!(!(!(

!(

!(

!(!(
!(!(

!(

!(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(
!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(
!(!(

!(

!(!(!(

!(!(
!(!(

!( !(!(
!(

!( !(

!(

!(

!(
!(

!(!(

!(
!(

!(

!(!(

!(

!(
!(

!(!(

!(

!(
!( !(

!(

!(

!(

!(
!(
!(

!(
!(

!(

!(

!(
!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!( !(

!(
!(

!(
!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(
!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!( !(!(
!(

!(
!(!(

!(

!(

!(

!(
!(

!(
!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!( !(!(
!(

!(

!(
!(

!(

!(!(!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!( !(
!(

!(

!(!(

!(
!(

!(

!(
!(

!(
!(

!(

!(

!(
!(

!(
!(

!(
!( !(

!(

!(!(!(

!(

!(
!(

!(
!(

!(

!(

!(

!(
!(

!(!(
!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(
!(

!(

!(!(

!(!(

!(

!(

!(

!(!(

!(
!(

!( !(!(

!(
!(

!(
!(

!(

!(!(!(
!(

!(!(
!(

!(
!(

!(

!(!(
!(

!(!(

!(

!(!(

!(

!(
!(

!(!( !(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(!(
!(

!(
!(

!(

!(

!(
!(

!(
!(

!(

!(
!(
!(
!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!( !(!(!(

!(
!( !(!(

!(
!(

!(

!(

!(
!(!(!(

!(

!(

!(!(

!(

!(

!(

!(!(
!(

!(
!(

!(!(
!(

!(

!(

!(
!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(
!(

!(!(

!(

!(!(

!(
!( !(!(!(

!(

!(!(
!(!(

!(
!(

!(

!(

!(

!(

!(

!(!(!(
!( !(!(

!(!(
!(!(

!(

!(

!(

!(!(

!(

!(

!(!(
!(

!( !(

!(

!(!(

!(
!(

!(

!(

!(
!(

!(
!(

!(
!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(
!(

!(
!( !(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(
!(

!(

!(
!(

!(

!( !(

!(
!(

!(

!(

!(
!(

!(
!(!(!( !(

!(

!(!(
!(
!(

!(

!(
!(

!(

!(

!(!(

!(!(

!(

!(

!(!(

!(

!( !(

!(

!(!(

!(

!(
!(

!(

!(!(

!(

!(!(

!(!(
!(!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!( !(!(
!(

!(
!(

!(

!(
!(

!(

!(

!(!( !(

!(

!(

!(!(
!(

!(!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(
!(

!(!(

!(
!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(!(

!(
!(

!(!( !(

!(

!(

!(

!(

!(!(

!(

!(!(

!(!(!(

!(
!(

!(!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(
!(!(

!(
!(

!(!(
!(

!(

!(
!(

!(

!(

!(
!(

!(
!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(
!( !(

!(

!(

!(

!(

!(
!(

!(
!(!(!(

!(
!(
!(

!(

!(
!(!(

!(

!(
!(!(

!( !(
!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!( !(

!(

!(!(

!(

!(!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(
!(!( !(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(!( !(!(

!(

!(

!(

!( !(
!(

!( !(
!(

!(

!(

!(

!(
!(

!(
!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!( !(

!(

!(!(!(

!(
!(
!(

!( !(
!(

!(
!(

!(

!( !(

!(

!( !(

!(!(

!(

!(!(!(

!(

!(

!(!(!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(
!(!( !(

!(

!(
!(

!(

!(!(!(

!(
!(

!(

!(!(

!(

!(
!(!(

!(

!(

!(!(

!(!(

!(

!(
!(

!(!(

!(!(!(
!(!(!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(
!(

!(!( !(

!(!(
!( !(

!(

!(

!(
!(

!(!(

!(

!( !(

!(

!(

!(

!(!(
!(

!(
!(

!(

!(

!(
!(

!(!(
!(

!(!(

!(
!(

!(
!(!(

!(

!(

!(!(

!(

!( !(!(!(
!(

!(

!(
!(

!(!(

!(

!(

!(
!(

!(

!(

!(!(
!(!(

!(
!(!(

!(

!(!(

!(!(

!(

!(!(

!(

!(!(
!(!(!(

!(

!(

!(!(

!(

!(!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(
!( !(

!(

!(
!(

!(!(!(

!(
!(

!(
!( !(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(
!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(
!(

!(
!(

!(
!(

!(

!(

!(

!(
!(
!( !(!(

!(
!(
!(
!(!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(!(
!(
!(

!(
!(!(

!(
!(!(

!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!( !(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!( !(!( !(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!( !(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(!( !(

!(
!(

!(

!(

!(

!(
!(

!(!(
!(
!(
!(!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(!(!(!(

!(

!(

!(

!(

!(!(

!(

!(
!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(
!(!(

!(

!(

!(

!(!(!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(!(

!(
!(
!(

!(

!(

!(

!(
!(
!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(!(!(

!(

!(!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(!(!(

!(

!( !(

!(

!(
!(
!(

!(

!(!(!(
!(

!(!(

!(

!(!( !(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(
!(!(

!(!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(
!(

!(!(

!(

!(
!(

!(

!(!(

!(!(

!(

!(

!(

!(!(
!(

!(

!(

!( !(
!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(!(!(
!(

!(

!(

!(

!(

!(

!(!(!(!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!( !(!(

!(

!(!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(
!(!(
!(!(

!(!(!(
!(!(

!(
!(

!(

!(
!(

!(

!(
!(
!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(!(
!(

!(

!(

!(
!(

!(

!(
!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(

!(

!( !(!(

!(
!(!(
!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(!(!(

!(!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(!(!(

!(

!(
!(
!(

!(

!(

!(

!(!(

!(!(
!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(
!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(!(
!(

!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(
!(!(
!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(
!(

!(!(!(
!(!(

!(!(

!(!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(!(
!(!(

!(!(

!(

!(
!(

!(
!(
!(!(!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!( !(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!( !(

!(

!(

!(

!(
!(

!(
!(

!(
!(

!(

!( !(!(

!(!(

!(

!(!(
!( !(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(
!(

!(

!(
!(!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!( !(

!(
!(

!(
!(!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(

!(

!(!(
!(

!(
!(

!( !(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(
!(!(
!(
!(

!(

!(

!(

!(
!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(
!(

!(

!(

!(

!(

!(
!( !(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(
!( !(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(!(!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!( !(

!(

!(

!(!(

!(
!(

!(

!(

!(

!( !(!(
!(

!(!(

!(

!(

!(

!(

!(!(!(
!(
!(!(

!(

!(
!(!(!(

!(
!(

!(

!(

!(!(!(
!(!(

!(

!(

!(

!(

!(!(
!(

!(!(
!(

!(
!(

!(

!(
!(

!(

!(
!(

!(

!(

!( !(

!(
!(

!(

!(
!(

!(

!(

!(

!(
!(
!(

!(!(
!( !(

!(

!(

!(

!(!(

!(!(

!(
!(!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(!(

!(
!(!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!( !(
!(

!(

!(

!(

!( !(

!(
!(
!(

!(

!(

!(
!(
!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(
!(

!(
!(

!(

!(!(!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(
!(

!(
!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!( !(

!(

!(

!(

!(
!(!(

!(

!(
!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(
!(

!(
!( !(

!(

!(

!(

!(

!(

!( !(!(

!(

!(

!(

!(!(

!(!(
!(

!(
!(
!(

!(
!( !(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!( !( !(

!(
!(!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(!(

!(

!(

!(

!(

!(!( !(

!(

!(
!(
!(!(

!(
!(

!(
!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(
!( !(!(

!(
!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(!(
!(

!(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(
!(

!(

!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!( !(!(

!(

!(!(
!( !(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(
!(

!(

!(

!(

!(

!(
!(!(

!(

!(
!(

!(
!(

!(!(
!(
!(

!(

!(

!(
!(

!(

!(

!(

!(
!(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(
!(

!(

!(!(
!(

!(
!(!(!(
!(!(!(!(!(!(!(!(

!(
!(

!(

!(!(

!(!(
!(!(!(!(!(

!(
!(

!(!(

!(

!(

!(!(!(!(

!(

!(

!(

!(
!(!(

!(
!(!(

!(

!(!(

!(

!(

!(

!(

!( !(
!(!(

!(!(

!(
!(!(!(!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(!(

!(!(
!(

!(!(

!(!(!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(!(

!(
!(!(

!(

!(!(
!(

!(!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(!(!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!( !(!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(!(!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!( !(

!(

!( !(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(!(!(!(!(!(

!(
!(

!(

!(!(

!(
!(

!(

!(

!(

!( !(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(!(
!(!(!(

!( !(
!(

!(

!(

!(

!(
!(

!(

!( !(!(

!(
!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(!(!(!(

!(!(!(!(

!(!(

!(

!(

!(!(!(
!(

!(!(

!(!(
!(!(

!(!(

!(
!(

!(

!(!(!(!(!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(
!(!(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(
!(!(

!(!(!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(!(
!(!(

!(

!(

!(!(

!(!(

!(
!(!(!(!(!(!(!(

!(

!(

!(!(

!(
!(!(

!(

!(

!(

!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(!(

!(

!(

!(!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(!(

!(!(

!(

!(

!(!(

!(

!(

!( !(!( !(

!(!(

!(

!( !(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(!(!(

!(
!(!(!(

!(
!(!(

!(!(!(

!(!(!(!(!(
!(!(!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(!(!(

!(

!(!(!(!( !(

!(!(!(

!(

!(

!(!(!(!(!(!(

!(!(

!(!(!(

!(

!(

!(

!(
!(!(!(

!(

!(!(!(

!(!( !(
!(

!(

!(

!(!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(
!(!(

!(!(

!(

!(!(

!( !(

!(

!(

!(

!(!(!(
!(
!(!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(!(!(

!(!(

!(

!(
!(!(

!(

!(!(!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(!(!(!(!(!(

!(
!(!(

!(
!(!(

!(!(

!(
!(

!(!(

!(!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(!(!(
!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(!(!(
!(!(!(!(

!(
!(!(
!(!(!(!(
!(!(!(

!(!(!(

!(!(!(

!(!(

!(!(!(!(!(!(!(

!(

!(
!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(!(

!(!(

!(

!(!(!(

!(!(

!(

!(
!(
!(

!(

!(!(
!(

!(
!(!(

!(

!(

!(

!(
!(

!(

!(
!(

!(

!(

!(
!(

!(

!(
!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(!(!(!(!(

!(!(!(!(!(!(!(!(

!(!(!(

!(

!(

!(
!(

!(!(!(
!(

!(
!(!(

!(

!(

!(

!(!(

!(

!(!(
!(!(

!(!(!(!(

!(

!(!(!(
!( !(

!(

!(

!(
!(

!(!(

!(!(

!(!(
!(

!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(
!(!(

!(!(!(

!(

!(!(!(!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(
!(

!(!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(!(
!(

!(

!(

!(

!(!(!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(
!(

!(!(

!(
!(

!(

!(

!(!(

!(

!(
!(!(
!(!(

!(!(!(

!(!(!(

!(!(

!(

!(

!(!(!(!(!(!(

!(

!(
!(

!(

!(

!(!(!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(!(!(!(
!(

!(!(

!(!(

!( !(

!(

!(!(

!(

!(

!(

!(

!(!(!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(!(!(

!(

!(

!(!(!(

!(!(

!(

!(

!(
!(

!(

!(

!(!(!(

!(!(!(

!(

!(!(!(!(!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(!(
!(!(!(

!(!(
!(!(!(

!(

!(

!( !(
!(

!(!(

!(!(!(
!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(!(!(
!(

!(!(

!(!(

!(

!(!(
!(!(

!(
!(

!(!(!(!(
!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(!(

!(
!(!(!(

!(

!(

!(!(!(

!( !(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(
!(!(!(!(

!(!(

!(
!(

!(

!(!(

!(!(!( !(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(!(
!(!(!(

!(!(!(!(!(!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(
!(!(!(

!(
!(

!(!(
!(

!(!(!(!(!(
!(!(

!(

!(

!(!(

!(

!(!(!(

!(

!(!(!(

!(!(!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!( !(

!(!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(
!(!(

!(
!(

!(!(
!(!(!(

!(

!(!(

!(!(!(!(

!(

!(

!(!(

!(

!(

!(!(

!(
!(

!(

!(

!(!(

!(

!( !(

!(

!(

!(

!(!(
!(

!(

!(
!(!(!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(!(

!(

!( !(
!(

!(

!(!(

!(

!(
!(!(

!(

!(
!(

!(

!(!(

!(

!(!(!(!(

!(!(

!(

!(!(!(

!( !(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(!(!(

!(!(!(

!(

!(
!(!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(!(!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(!(
!(!(

!(!(!(

!(
!(!(

!(

!(

!(
!(

!(!(

!(!(!(

!(

!(

!(!(

!(!(
!(

!(!(

!(!(!(

!(
!(

!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!( !(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(
!(

!(

!(
!(
!(
!(!(
!(!(

!(!(!(

!(

!(

!(!(!(
!(

!(!(!(!(!(!(!(

!(

!(

!(!(

!(

!(

!(

!(!(

!( !(!(!(!(

!(!(

!(
!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!( !(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!( !(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!( !(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!( !(

!(
!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(!( !(
!(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!( !(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(
!(

!(

!(!(!(!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(
!(!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(

!(

!(

!(

!(

!(!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(!(

!(!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(!( !(

!(
!(

!(

!(

!(
!(
!(

!(
!(

!(

!(

!(

!(

!(!(!(

!(

!(!(!(!(!(!(!(

!(

!(!(

!(

!(!(

!(
!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(

!(!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(!(!(!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(!(

!( !(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(
!(!(

!(

!(

!(

!(!(

!(!(
!(!(!(!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(!(

!(!(
!(

!(

!(!(

!(

!(

!(
!(

!(

!(
!(

!(
!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(!(!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!( !(

!(

!(!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(
!(

!(

!(

!(
!(

!(

!(

!(!(!(!(!(!(!(!(!(

!(
!(

!(

!(
!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(
!(

!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(!(

!(

!( !(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(!(!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!( !(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!( !(!(!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(!(!(!(
!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(
!(!(

!(!(!(!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(!(

!(!(

!(
!(

!(

!(

!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(!(!(!(

!(

!(!(

!(

!(!(

!( !(!(!(

!(!(

!(!(

!(

!(

!(

!(!(!(!(

!(

!(!(
!(

!(

!(!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(!(!(!(!(!(!(!(!(
!(!(

!(

!(
!(

!(
!(

!(

!(!( !(

!(!(!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(!(!(!(!(

!(

!(
!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(!(!(!(

!(!(!(!(!(!(!(
!(
!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(!(!(!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(
!(!(!(!(!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(!(

!(

!(

!(

!(

!(

!(!(!(!(!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(!(

!(

!(!(

!(!(!(

!(

!(

!(!(

!(!(!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(!(!(!(!(!(!(!(!(!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(
!(!(

!(

!(

!(

!(

!(

!(!(
!(!(

!(

!(

!(

!(!(!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(!(

!(
!(!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(!(

!(!(!(

!(

!(!(

!(
!(!(

!(

!(!(!(

!(!(

!(

!(

!(

!(

!(!(!(!(!(!(!(!(!(
!(

!(!(
!(!(!(

!(
!(!(

!(

!(!(
!(!(
!(!(

!(

!(!(

!(

!(

!(

!(
!(!(!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(!(!(

!(

!(!(!( !(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(
!(

!(!(!(!(

!(

!(
!(
!(
!(!(

!(

!(

!(!(

!(!(!(!(

!(!(

!(

!(!(!(!(!(!(!(!(!(!(

!(

!( !(!(!(

!(
!(
!(!(

!(!(

!(!(!(!(!(!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(!(!(!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(!(

!(!(!(

!(

!(

!(!(

!(

!(

!(!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(

!(
!(

!(!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(!(!(

!(

!(

!(

!(

!(

!(!(!(!(!(!(

!(

!(
!(

!(

!(

!(!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(!(!(

!(

!(

!(!(!(!(!(!(!(!(!(!(

!(

!(

!(!(

!(!(

!(

!(

!(!(

!(!(!(

!(

!(

!(!(

!(!(

!(

!(!(!(

!(

!(!(!(

!(

!(

!(

!(
!(!(
!(
!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(!(
!(

!(
!(!(

!(

!(

!(

!(

!(

!(!(

!(!(!( !(!(

!(

!(!(

!(

!(!(!(!(

!(!(

!(

!(!(
!(!(

!(

!(!(

!(

!(

!(!(

!(!(

!(

!(

!(!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(

!(!( !(
!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!( !(

!(

!(
!(!(!(
!(

!(
!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(!( !(

!(
!(!(!(

!(!(

!(
!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!(!( !(!(

!(

!(!(

!(

!(
!(!(
!(!(

!(

!(

!(

!(

!(!(

!(!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(!(!(
!(!(!(!(!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(!(!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(
!(

!(
!(

!(

!(

!(!(

!(

!(

!(
!( !(

!(

!(!(

!(

!(

!(

!( !(!(

!(

!(

!(

!(!(

!(

!(

!(!(
!(

!(!(

!(
!(

!(!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!( !(

!(
!(
!(!(!(!(!(!(!(!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(!(!(!(
!(

!(!(!(!(!(
!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!( !( !(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!( !(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

Bethlehem

Betty Zane
Clearview

Clinton

Eden

Potomac

Roneys Point

Triadelphia

Valley Grove

West Liberty

Wheeling

0 8,000 16,0004,000
Feet

I
Existing Route

Proposed Fiber

Proposed Buried Fiber

!( Targeted Address

!( Unserviceable Targeted Address

!( Other Addresses

Project 1 Boundary

Project 2 Boundary

Project 3 Boundary

Frontier - RDOF

Starlink Services, LLC - RDOF

County Boundary
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Ohio County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 52.87 $290,785

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 52.87 $79,305

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 44.84 $672,600

Aerial Construction Labor $50,000.00 Per Mile 44.84 $2,242,000

Underground Construction Labor $150,000.00 Per Mile 8.03 $1,204,500

Project Construction Contingency 10% $344,650.00 Lump Sum 1 $344,650

Legal 1.5% $51,697.50 Lump Sum 1 $51,698

Administrative 2% $68,930.00 Lump Sum 1 $68,930

TOTAL COST = $4,954,468

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

10 Ohio

1 115 20.79 $2,283,373

2 144 15.70 $1,280,700

3 116 16.37 $1,389,608

COUNTY SAMPLE PROJECT



WETZEL
COUNTY
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Wetzel County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 256.65 $1,411,575

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 256.65 $384,975

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 254.87 $3,823,050

Aerial Construction Labor $50,000.00 Per Mile 254.87 $12,743,500

Underground Construction Labor $150,000.00 Per Mile 1.78 $267,000

Project Construction Contingency 10% $1,301,050.00 Lump Sum 1 $1,301,050

Legal 1.5% $195,157.50 Lump Sum 1 $195,158

Administrative 2% $260,210.00 Lump Sum 1 $260,210

TOTAL COST = $20,386,518

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

10 Wetzel

1 215 27.23 $2,144,363

2 224 65.89 $5,188,838

3 384 94.39 $7,521,863

COUNTY SAMPLE PROJECT



REGION 11
Brooke and Hancock Counties



BROOKE
COUNTY
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Brooke County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 2.46 $13,530

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 2.46 $3,690

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 2.46 $36,900

Aerial Construction Labor $50,000.00 Per Mile 2.46 $123,000

Underground Construction Labor $150,000.00 Per Mile 0.00 $0

Project Construction Contingency 10% $12,300.00 Lump Sum 1 $12,300

Legal 1.5% $1,845.00 Lump Sum 1 $1,845

Administrative 2% $2,460.00 Lump Sum 1 $2,460

TOTAL COST = $193,725

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

11 Brooke

1 40 1.26 $99,225

2 17 1.20 $94,500

3 N/A N/A N/A

COUNTY SAMPLE PROJECT



HANCOCK
COUNTY
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Starlink Services, LLC - RDOF

County Boundary
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Hancock County, WV — 2023 ROC Study — Cost Estimate — Whole County
Item Unit Cost ($) Unit Type Unit Qty (#) Total

Engineering $5,500.00 Per Mile 26.64 $146,520

Permitting, Easements and Encroachment Acquisition $1,500.00 Per Mile 26.64 $39,960

Pole Placement and Pole Make-Ready $15,000.00 Per Mile 24.87 $373,050

Aerial Construction Labor $50,000.00 Per Mile 24.87 $1,243,500

Underground Construction Labor $150,000.00 Per Mile 1.77 $265,500

Project Construction Contingency 10% $150,900.00 Lump Sum 1 $150,900

Legal 1.5% $22,635.00 Lump Sum 1 $22,635

Administrative 2% $30,180.00 Lump Sum 1 $30,180

TOTAL COST = $2,272,245

Region County Project # # Targeted 
Addresses

# Proposed 
Miles Anticipated Cost

11 Hancock

1 51 6.99 $568,193

2 61 6.06 $510,715

3 93 13.57 $1,190,778

COUNTY SAMPLE PROJECT
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While a robust amount of data was collected through 
this study, its value truly depends on the regional 
planning and development councils (RPDCs), 
counties, internet service providers (ISPs), and local 
stakeholders using it to move projects forward. 
Building a strong project team with individuals 
from these varying organizations is critical. These 
groups will be instrumental in providing feedback 
on data, soliciting buy-in on the projects at hand, 
and bringing the data to life, all in an effort to close 
the state’s digital divide and provide access to every 
resident who needs it. 

While the end goals for each entity will be unique, 
the overall process towards making progress will 
ultimately be very similar. The ROC study team 
recommends going through five key steps to turn 
a county’s data into actionable projects: (1) review 
the county’s results, (2) contact the appropriate 
RPDC, (3) determine priorities, (4)connect to 
technical assistance, and (5) procure professional 
services. An overview of each of these steps is 
detailed on the following pages.  

NEXT STEPS

https://www.wvregionalcouncils.com/
http://www.wvroc.org/
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REVIEW RESULTS
The ultimate goal of this study was to provide 
data that can be used to create buildable 
broadband infrastructure projects. With that in 
mind, understanding the information provided is 
instrumental for an action plan to be put in place. 
The ROC team worked to provide a baseline 
knowledge of the study’s purpose, methodology, 
and outcomes through a series of webinars 
with each of the RPDCs, but not all county 
representatives participated in the process. 
As such, individual review of the data will be 
imperative.  

The PDF maps provided are the best place to 
start — these documents give an overall snapshot 
of where in the county broadband service exists 
and where service is needed. Exploring this data 
(and the additional details in the KMZ file) will 
provide a clear understanding of both the general 
areas and specific locations to consider when 
looking to create the most impactful projects. 
Should further explanation of the data be needed, 
the ROC project team can be contacted to walk 
through the county’s maps. 

This information should not be reviewed in a silo, 
though — sharing the data with your communities 
will be an important step of the process. Holding 
public meetings, talking to friends and neighbors, 
and reaching out to local ISPs are all good ways 

to verify the data is as accurate as possible. As 
mentioned in the Methodology section, the data 
used for this study was collected from a variety 
of sources to increase the level of accuracy, but 
with ongoing project build-outs and reliance on 
entities sharing updated information, there may 
be additional details on recent or current projects 
that can be incorporated into the existing county 
map files. If updates to routes need to be made, 
Thrasher will be available to assist in revising 
shapefiles during the initial data review process. 

A preliminary review of the provided cost 
estimates is also recommended at this stage. 
While the construction of all the proposed routes 
will be an ongoing process and decisions on which 
routes get built and when will be up to counties 
and ISPs, understanding the potential overall 
financial investment to make these projects a 
reality will be important. With BEAD funding 
forthcoming and additional federal and state 
opportunities on the horizon, it is anticipated that 
a large portion of projects will receive funding 
assistance. Even so, grantees will be responsible 
for providing a financial “match.” While the match 
amount will vary, having a general understanding 
of what magnitude of money the county or ISP 
may be responsible for providing will be helpful 
in the planning process. Additional details on this 
component will be detailed under the Connect to 
Technical Assistance heading below, as well as the 
Funding Strategies section later in this report.  

CHAPTER 2 SECTION 1

Note: Should feedback show that areas marked as served do not actually have 
service, counties and individuals can submit an AVAILABILITY CHALLENGE 
through the FCC’s official challenge process, as they collect and disseminate 
this portion of the data. Should multiple challenges be needed, a government 
entity or service provider is required for submission of a bulk challenge. The 
West Virginia Office of Broadband can be contacted for assistance.    

http://www.wvroc.org/
https://www.wvregionalcouncils.com/
https://thethrashergroup.com/
https://help.bdc.fcc.gov/hc/en-us/articles/10476040597787-How-to-Submit-an-Availability-Challenge
https://broadband.wv.gov/
https://www.fcc.gov/


CONTACT YOUR RPDC
West Virginia’s regional planning and 
development councils play an integral role in 
the strategy and execution of projects across 
the state every day. These entities are highly 
knowledgeable about every piece of the process 
— from applying to available funding sources 
to procuring attorneys and architects, RPDCs 
exist to provide the resources communities 
need to move infrastructure and development 
projects forward. Their assistance was utilized 
throughout this study, but RPDCs will play their 
most important role as counties and communities 
work to implement the data into an actionable 
outcome. 

The ROC team recommends connecting with your 
county’s RPDC early in the process for a variety 
of reasons. First, the RPDCs are knowledgeable of 
this study and the larger broadband efforts in the 
state, like the Digital Equity Plan and BEAD. RPDCs 
were contacted at the beginning of this project to 
alert them about the study and provide assistance 
with gathering data. They were also briefed on 
the results for their respective counties through 
the webinars held at the end of the project. This 
involvement means they should have a clear 
understanding of the study’s purpose and how 
they can help counties move forward using the 
data provided. 

Beyond this project-specific knowledge, RPDCs 
are hubs of information about how to develop and 
execute publicly funded projects of all types. They 
will be able to help counties use the large-scale 
data available and break it into specific initiatives 
that can be moved forward. Their knowledge of 
the funding process can be used to identify grant 
opportunities and identify projects that will be 
attractive to funding agencies. They also will have 
a high-level knowledge of what’s going on around 
the region — this may be useful for opportunities 
to team with surrounding counties on more 
regionally focused broadband expansion projects, 
for example. 
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Other ways RPDCs may be helpful  in 
the project development and execution 
process include, but are not limited to: 

•	 Identifying and applying for grants
•	 Performing grant administration
•	 Procuring engineering, ISP, legal, 

accounting, or other professional services
•	 Writing Requests for Proposal or Requests 

for Qualifications
•	 Helping identify county broadband goals 
•	 Assisting with specific project development
•	 Suggesting resources throughout the 

process

https://www.wvregionalcouncils.com/
http://www.wvroc.org/
https://internetforallwv.wv.gov/digitalequity/
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DETERMINE YOUR PRIORITIES
Once a county has a general understanding of the 
data provided by the study and what steps need 
taken to create and execute projects, priorities 
should then be identified. This will provide an 
ongoing reference for the order in which projects 
should be pursued, but beyond that, it will be 
instrumental in securing funding. When priorities 
and goals are outlined, that messaging can be 
clearly communicated in funding applications to 
show why the county’s project should be selected.

The types of things a county may prioritize 
can vary widely from one place to another. 
Examples of some of the priority topics that 
may be considered include the following:

•	 Increasing service to schools
•	 Getting service to completely unserved areas
•	 Improving 911 infrastructure 
•	 Improving cell service
•	 Connecting city buildings to the same network
•	 Undertaking a Smart Initiative to connect 

parking, lighting, etc.
•	 Improving telemedicine options for elderly 

populations
•	 Increasing service to utility buildings and public 

service districts
•	 Extending service to an industrial park, new 

housing development, or other developable area

After these priorities are determined, it will be 
important to gain the support of the entities who 
may be involved, as well as the general public. For 
example, if a county decides their main goal is to 
focus on entirely unserved areas, they may want 
to hold a public meeting in each of the target 
areas to get feedback from residents. If there are 
businesses located in the area, getting their input 
— or potentially a financial commitment towards 
the project — will demonstrate another type of 
impact the project will have. Involving other entities 
and individuals such as county commissions, 
economic development authorities, delegates, 
and local banks can also prove beneficial. Overall, 
having concrete evidence that the community 
agrees with the priorities that have been set and 

acknowledges the need for the specific project 
identified will be an important part of the grant 
application process — since the ability to show 
additional support can increase the likelihood of 
getting a project funded. 

CONNECT TO TECHNICAL ASSISTANCE
The next focus area will be finding the supplemental 
resources necessary to start bringing the county’s 
priorities to life. The RPDCs will be a useful place 
to start, but this step of the process will likely 
involve incorporating additional entities. Helpful 
resources at this phase include organizations that 
are plugged into the broadband industry and can 
help counties start mapping out the details of 
their prioritized projects. This may come in the 
form of updating maps to reflect new information, 
identifying which grant programs the county or 
project is eligible for, connecting with the ISPs 
that are likely to serve the area, and other similar 
tasks. 

There are a wide variety of entities that may be 
useful during this process. The ROC study team 
is a good resource to begin with when identifying 
what may need done for each piece of the project. 
Undoubtedly, though, taking a deep exploration 
of the funding process is the most important 
part of this step. Working with groups like 
engineering consultants and pro bono technical 
assistance providers, such as Generation West 
Virginia, can guide counties to the most applicable 
funding sources and help craft competitive grant 
applications. 

An entire Funding Opportunities section is 
outlined later in this report (with links to 
additional resources also available in Appendix B) 
to provide more information and suggestions, but 
the important thing to ensure at this stage is that 
resources are engaged early in the process and 
ample time is allocated to explore funding options. 
Assistance can be provided to help develop 
overall funding strategies — noting which grant or 
grants will be appropriate to apply for — as well 
as potential phasing strategies. Because these are 

CHAPTER 2 SECTION 1

https://www.wvregionalcouncils.com/
http://www.wvroc.org/
https://generationwv.org/
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long-term projects, they may need broken down 
into multiple pieces, funding and constructing one 
thing at a time. 

Additionally, project partners can help guide 
the details involved in the funding process. For 
example, each grant works on its own timeline, so 
ensuring a county submits the right information 
to the right entity at the right time is imperative. 
Putting together applications can be an extensive 
effort as well, so getting started early is a key, 
particularly if an outside entity is being used for 
grant writing assistance. This gives time to craft 
the right message and incorporate the right 
data to convince an agency to fund the project. 
Trying to secure funding before moving into the 
project’s final design phase is also important. The 
cost estimates provided in this report incorporate 
these professional services into the budget, so 
grant funding may be able to cover the remaining 
engineering and related services required.

PROCURING PROFESSIONAL SERVICES
Last, but not least, is proceeding with the Request 
for Qualifications (RFQ) process to procure an 
engineer and the Request for Proposal (RFP) 
process for an internet service provider or other 
professional services needed. West Virginia Code 
5G requires engineering services be obtained 
through a competitive, qualifications-based 
process that does not take cost into account. 
The county or entity responsible for moving the 
project forward will be required to publish an RFP 
outlining the services they need the engineer to 
perform. In this case, an engineer will be needed 
to provide final design services and cost estimates 
of the fiber routes in the anticipated project area 
— ideally, this will be taking the existing data from 
this study and adding details and further design. 
They will put together the plans and specifications 
needed to construct the project and will assist 
with the bidding process to select a contractor for 
build out. Additionally, the engineer should be able 

to assist with permitting that may be required, 
such as environmental, West Virginia Division of 
Highways, and/or railroad permits. 

Soliciting an ISP may happen in a few different ways 
because grant sources have different requirements 
as to who is eligible to be the grantee. In cases 
in which the grantee is a local government entity 
or similar organization, an RFP will be necessary 
to obtain the internet service provider that will 
use the fiber routes being designed — the fiber is 
useless without an ISP to light the network. This 
process works similarly to the engineering RFQ 
process. In this situation, both the engineering 
and ISP procurements can be facilitated by the 
RPDC — this is one key element of the project 
administration process that RPDCs are often 
involved in and understand incredibly well. They 
will be able to guide a county through every step 
of the process and assist in the execution of these 
procurements. 

Other grants require the ISP to be the grantee. In 
this case, it is up to the ISP to submit for the grant 
themselves, and the role of local government is 
much different. Rather than procuring services, 
the county or governmental entity can help 
back the ISP’s application by coordinating public 
feedback, providing letters of support, offering 
financial contribution, lobbying for the project at 
a state level, and other similar tasks. 

There is no one right order to procure these 
services and each option offers its own advantages. 
Going on RFQ for an engineering consultant first 
may allow the engineer to help identify what ISPs 
already exist in their area; selecting an ISP first 
may provide specific guidance to the engineer 
finalizing network design; selecting both the 
engineer and ISP at the same time may allow for 
the entities to work together towards cohesively 
meeting the county’s goals. 

https://code.wvlegislature.gov/5G/
https://transportation.wv.gov/highways/maintenance/Pages/Permits.aspx
https://www.wvregionalcouncils.com/
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THE IMPORTANCE OF PARTNERSHIP 
In the broadband industry, public-private 
partnerships are vastly important. The service 
being provided is typically controlled by a private 
entity, but public agencies are often the ones 
pushing to bring service to their area. Often, 
neither sector can achieve the end goal alone, 
but both are motivated to make it happen — 
developing a partnership creates an opportunity 
for both sectors to accomplish the goal of 
connectivity and, most importantly, to overcome 
a community’s digital divide.

While there are countless partnerships necessary 
throughout the process, relationships between 
internet service providers (ISPs) and communities  
are the most vital in bringing broadband projects 
to life. These are functionality-based partnerships 

in which both entities need something the other 
offers. For example, very few governments or 
development agencies in West Virginia own their 
own fiber, so they must rely on an ISP to supply 
it. Communities can, however, own valuable 
infrastructure that can accelerate the process 
and help an ISP deliver service to community 
residents more efficiently and effectively. A similar 
dichotomy exists in funding — some grants are 
awarded directly to ISPs while others require a 
community to apply. Often, though, both types 
of funding opportunities require a partnership 
between the ISP and the public entity to move the 
project forward, with the success of the project 
dependent upon their collaboration. This type of 
cooperation between public and private entities 
creates greater investment in West Virginia 
communities and a higher likelihood of success 
at the end of the day. 

COMMUNITIES come in many different forms — counties, municipalities, 
regions, economic development agencies, local governments, etc. For 
the purpose of this piece of the report, the term “communities” refers 
to the public entity involved in the public-private partnership.   
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A FOCUS ON INTERNET SERVICE PROVIDERS 
SELECTING THE RIGHT ISP
Connecting with an ISP early in the process is key. As previously outlined in the Next Steps section of this report, 
it is recommended — or in some cases required — that the community go through the Request for Proposal 
process to identify which ISPs are interested in the project and who is best suited for the work at hand.

Selecting the right provider may seem like an overwhelming task, but there are several basic questions
that communities can ask potential ISPs during the process to help identify the best partner: 

It should be noted that due to feasibility and location factors, more than one provider may be needed 
to execute work across a singular county or region. Building out infrastructure, even with grant funding 
assistance, is an expensive endeavor and one that ISPs would have likely already undertaken had it made 
business sense for their company. Private providers will still choose what areas make the most financial 
sense for them to invest in, so it may take multiple ISPs to bring service to every area. 

What areas of the community have the biggest connectivity challenges?
How will you address the needs in these areas?

What support do you need from the community for your project?

What’s your anticipated schedule to make the project happen?

What kind of service are you planning to provide?

What can residents expect to pay for service?
What type of service packages will be offered?

What kind of support can residents expect if they have questions about their service?

What (if any) federal and state funding opportunities will you be targeting?
What kind of help will you need from the community during the application process?

How will you operate, manage, and maintain the network?

Will you hire locally/regionally to assist with this project and to provide customer service to 
the local subscribers?

How will you continue to engage with community leaders and stakeholders once the project 
is complete?

What’s your track record in the government funding world? 

What is your experience with achieving make-ready access and shared space requirements 
with existing pole owners?
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HOW TO HELP THE PROCESS
Collaboration and open communication are the best 
ways to help move things along. If the community has 
a development plan in place or has identified priority 
projects to complete, sharing that information 
with the selected ISP upfront is paramount — the 
deployment process can be much quicker and more 
efficient when both parties understand the bigger 
picture and can align efforts from the beginning. 

There are several other means by which communities 
can support the broadband deployment process in 
partnership with their ISP. Many factors come into 
play, but at the root of it, a community’s existing 
infrastructure, assets, and permitting guidelines are 
highly important to the success of a project. Some 
of the ways communities can assist include the 
following:

1. If possible, provide access to existing 
infrastructure: Community-owned fiber and conduit, 
municipal buildings, cell towers, water towers, 
warehouse/office space, and community property for 
any outside cabinet locations can be assessed and 
potentially used to speed up deployment.

2. Provide access and information about future 
infrastructure and any existing community 
development plans/reports: Current ongoing 
infrastructure projects (e.g. utility improvements, 
road upgrades, etc.) and any future plans for such 
can create an opportunity to coordinate and align 
efforts, saving overall costs and potentially speeding 
up timelines.

3. Provide guidance on and assistance with the 
permitting process: Communicate clear timelines, 
permit requirements, and fee schedules, as well as 
how many permits can be reviewed and approved in 
a month. Providing an example of a “perfect permit” 
as a guide, as well as ensuring timely responses to 
questions when they arise, can expedite the process.

4. Expedite the location of utilities: Ensure any 
mapping data and location details are up to date and 
available to the ISP. 

5. Provide backhaul connectivity and bandwidth: If 
the community has a network in place — with connection 
to backhaul providers and the utilization of existing 
bandwidth — it will speed network deployment.  

6. If the community owns utility poles, reduce the 
make-ready engineering and construction costs: 
This can potentially lower the total costs for the build-
out and elevate a project priority-wise for an ISP.

7. Identify or provide co-location space for 
electronics: This space is a secure location to house 
electronics for the network. Requirements regarding 
minimum square footage, temperature-controlled 
environment, redundant power source, backup power 
supply, and 24/7 access to the equipment are all 
necessary. 

8. Support and collaborate on all marketing and 
educational efforts in the community: Provide a link 
to a customer support site on the local government 
website, inform the ISP of any opportunities to attend 
community events or sponsor/volunteer, and provide 
a contact at schools where an ISP could participate in 
partnerships and educational opportunities. 
 
This last point is a particularly important step — 
one that communities should use ISPs for as much as 
possible. As the subject matter experts, ISPs should 
be able to provide a tremendous amount of assistance 
with educating the public on what is happening. Every 
community's residents will be interested in broadband 
deployment projects. Understanding a project's 
timelines and build-out sequence, as well as when 
services will become available, lead to greater resident 
support for the project. The resident who has a clear 
understanding of the project and the service offerings 
will help an ISP gain and keep subscribers.  Ultimately, 
keeping people apprised of what's happening, why its 
happening, and what it means for them will help all 
parties involved.
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ADDITIONAL KEY PARTNERS
While ISP partnership is undoubtedly the most 
important component, there are several additional 
partners that can make a big difference in project 
success. From individual community members and local 
businesses to politicians and state entities, a diverse 
group of stakeholders can create an environment 
which truly supports the deployment process. 

Power Companies and Electrical Cooperatives
With such a large portion of routes following power 
poles, establishing working relationships with local 
power companies and electrical cooperatives will 
prove highly beneficial. They will be instrumental in the 
permitting process since their requirements will need 
met before fiber is physically deployed. 

West Virginia State Entities
The West Virginia Office of Broadband will provide 
funding opportunities for both public entities and 
private companies, as well as assist with any questions 
and technical support regarding the grants they 
facilitate. In addition to funding opportunities, the 
State administers programs that address broadband 
availability and affordability, digital literacy, 
cybersecurity and online privacy skills, as well as 
consumer device and technical support from an 
availability and affordability standpoint. 

From a personnel perspective, reaching out to 
local delegates who can advocate on behalf of the 
community is also a good option, particularly in 
the form of a letter of support to assist with grant 
applications. Keeping local delegates and the West 
Virginia Office of Broadband regularly updated on 
progress will help these stakeholders understand and 
advocate for specific community needs. 

Support Organizations
As mentioned throughout this report, organizations 
exist across the state which are familiar with the 
project administration and funding processes. 
Regional planning and development councils can 
offer assistance through the entirety of the process, 
while organizations like Generation West Virginia and 
engineering firms can assist with grant applications. 

Community Members
Last, but certainly not least, are the members of the 
community. Individuals, local leaders, and businesses 
can all make a difference in the project process by 
showing public support, participating in interest 
meetings, and signing up for service. Community 
Anchor Institutions (CAIs) can also be valuable — 
getting these locations on board with the plan in place 
and ensuring the ISP understands the CAI’s needs will 
be helpful for all parties. 

A Community Anchor 
Institution (CAI) is an entity 
that facilitates greater use 
of broadband service by 
vulnerable populations, 

including, but not limited 
to, low-income individuals, 

unemployed individuals, 
children, the incarcerated, 

and aged individuals.

https://broadband.wv.gov/
https://generationwv.org/
https://www.wvregionalcouncils.com/
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FINDING THE RIGHT FUNDING
Bringing broadband service to every West Virginia 
resident is a massive undertaking that will require 
millions of dollars per county to complete. As such, 
grant funding is a critical component of the project 
process. Both the federal and state governments 
have recognized that additional broadband access 
cannot be executed without additional investment 
and elevated the importance of broadband 
planning and infrastructure work. As a result, there 
are unparalleled, once-in-a-generation levels of 
funding available for these projects provided by 
federal, state, and philanthropic organizations. 

Finding the right funding opportunity is crucial, 
though, and can be a complicated process. Every 
funding source operates on its own set of timelines 
and requirements — projects that qualify for one 
grant may be entirely ineligible for another. The 
ROC team members involved in this study are 
available as resources to help navigate the funding 
process, including pro bono technical assistance 
via Generation West Virginia. ROC’s team can work 
with communities on everything from identifying 
eligible grant sources to assisting in funding 
applications. Several key elements for success to 
consider during the funding stage are outlined 
below, as well as additional information on some 
common broadband grant sources.

•	 START EARLY — Applying for grants is often a lengthy process, requiring detailed information. 
Starting the process early — and having the right people involved from the beginning — will help 
ensure plenty of time to gather the pieces needed for submission. Common requirements include 
statistics around current conditions or anticipated outcomes, letters of support, and project 
budget. Regardless of the specifics, every application should be framed around a compelling story 
— allow time to craft a narrative that shows the importance and impact of the project. Pulling all 
of this together takes time, resources, and effort — the process is much more of a marathon than 
a sprint! 

•	 DETAILS MATTER — Every grant is different. Be sure to read the entirety of the grant requirements 
and follow them closely. If scoring criteria is listed, address each one as fully as possible. Follow 
formatting guidelines and review your submission for errors, readability, and content requirements. 

•	 BE CREATIVE — What makes the project being submitted unique? Maybe it’s the specific 
population it’s serving. Maybe it’s a regional, multi-county collaboration. Maybe it’s bringing new 
technology to an area. Whatever the case may be, make sure the outside-the-box thinking that’s 
involved in a project is conveyed in the funding application. 

•	 	PROVE YOUR POINT — While it often feels obvious to an applicant, it’s vital to prove why a 
project deserves funding. One of the best ways to accomplish this is through facts and data. 
Detail things like the number of addresses being served, the miles of fiber being implemented, the 
area’s population and poverty levels, the feedback residents have provided — including hard data 
like this adds credibility to an application and shows the “why” in a much more impactful way than 
providing opinions or assumptions. 

•	 KEEP IT CONCISE — There is a lot of information to include in grant applications, but keeping 
responses concise — while still fully answering the prompts — will make them easier for the 
funding agency to digest. They receive countless applications in each round of funding. Making 
key information simple to understand and find in the document will make it easier to convince 
funders that the project should be a winner. 

FUNDING TIPS

http://www.wvroc.org/
https://generationwv.org/
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FEDERAL GRANTS 
Historically there have been several federal entities 
instrumental in providing broadband funding: the 
United States Department of Agriculture (USDA), 
United States Economic Development Administration 
(USEDA), Appalachian Regional Commission (ARC), 
and Department of Housing and Urban Development 
(HUD). An overview on some of the programs these 
entities provide can be found below. 

UNITED STATES DEPARTMENT OF AGRICULTURE 
Though it may not be the first agency to come to 
mind when thinking broadband, the United States 
Department of Agriculture (USDA) has multiple 
programs to support it. Access to broadband is 
experienced at very different levels for those who live 
in urban areas as compared to those in rural regions 
— according to the FCC, more than 22% of Americans 
in rural areas lack coverage from fixed 25/3 Mbps 
broadband while only 1.5% in urban areas do.1 Because of 
this stark contrast and the USDA’s overarching mission 
to serve rural communities, they have programs to 
support e-Connectivity in rural communities. 

ReConnect Loan and Grant Program 
The ReConnect Loan and Grant Program is aimed at 
facilitating broadband deployment projects to support 
economic development in rural communities. This 
pilot project has gone through four rounds of awards 
to date (2019, 2020, 2022, and 2023). In this time, the 
program has allocated 353 awards totaling more than 
$4.5 billion. West Virginia has had four projects funded 
through ReConnect to provide service to nearly 12,000 
households.

Key details: 
• Funding is available in several forms: full grants, loan-

grant combinations, and low-interest loans.
• Eligible entities include corporations, limited

liability companies and limited liability partnerships,
cooperatives or mutual organizations, states or local
governments (including any agency, subdivision, or

instrumentality of political subdivision), a territory or 
possession of the United States, and Indian Tribes.

• If multiple entities would like to partner, one must
take the lead on submitting an application; co-
applicants are not accepted.

• This program is specifically set aside for rural areas
lacking sufficient broadband access. The USDA
provides specific definitions of three criteria that
determine who is eligible based upon: (1) lacking
sufficient access, (2) serving all premises, and (3)
located in rural areas.2

Community Connect
Financial assistance through the Community Connect 
Grant Program is aimed at bringing broadband to 
rural, economically challenged communities where 
it does not currently exist. It aims to increase quality 
of life for residents and businesses in areas where 
commercial broadband service is least likely to be 
available. From 2013 to 2021, the USDA awarded 80 
grants through this program for a total of $160 million 
and served 100,000 rural residents. During that time, 
West Virginia entities received four grants totaling 
nearly $11 million, the ninth highest dollar amount by 
state.3   

Key details: 
• As implied by the name, these grants are aimed

at community-oriented connection. As such, not
only are rural residents and businesses eligible, but
projects involving essential community facilities may
be eligible to receive funding.

• Eligible areas must lack any existing broadband of
25/3 Mbps or higher.

• Entities eligible to apply include state and local
governments, federally recognized Tribes, non-
profit organizations, for-profit corporations, and
limited liability companies.

• Grant requests typically must be between $100,000 
and $5,000,000.

• Matching funds of at least 15% from non-federal 
sources are required.

CHAPTER 2 SECTION 3

1 Microsoft Word - FCC-20-50A1-1
2 Service Area Eligibility Requirements | USDA
3 2013-2021_ccillustration_update_02232022.pdf (usda.gov)

https://www.usda.gov/
https://www.arc.gov/
https://www.hud.gov/
https://www.usda.gov/
https://docs.fcc.gov/public/attachments/FCC-20-50A1.pdf
https://docs.fcc.gov/public/attachments/FCC-20-50A1.pdf
https://www.usda.gov/broadband
https://www.usda.gov/reconnect#anchor1
https://www.rd.usda.gov/sites/default/files/usda_rus_reconnectfactsheet.pdf
https://www.usda.gov/reconnect/service-area-eligibility-requirements
https://www.usda.gov/reconnect/service-area-eligibility-requirements
https://www.rd.usda.gov/community-connect
https://www.rd.usda.gov/community-connect
https://www.rd.usda.gov/sites/default/files/fact-sheet/508_RD_FS_RUS_CommunityConnect.pdf
https://www.rd.usda.gov/programs-services/telecommunications-programs/community-connect-grants
https://www.rd.usda.gov/sites/default/files/2013-2021_ccillustration_update_02232022.pdf
https://www.rd.usda.gov/sites/default/files/2013-2021_ccillustration_update_02232022.pdf
https://www.eda.gov/
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APPALACHIAN REGIONAL COMMISSION
The Appalachian Regional Commission (ARC) 
focuses on promoting innovation, partnership, 
and investment to support economic development 
in Appalachia. As the only state entirely located 
in Appalachia, all West Virginia communities 
are within ARC territory. The organization 
focuses on investment in five key areas: building 
businesses, workforce ecosystems, community 
infrastructure, regional culture and tourism, and 
leaders and local capacity.4

POWER
The Partnerships for Opportunity and Workforce 
and Economic Revitalization (POWER) Initiative 
grant focuses specifically on areas that 
experience job loss related to the decline of 
the coal industry. Projects awarded through 
POWER must show how they will positively affect 
entrepreneurship and workforce development 
in these places. The program has allocated $368 
million to 449 projects since 2015. West Virginia 
has had 14 projects receive POWER grants, for a 
total of nearly $15 million in funding.5 

Key details: 
•	 Eligible communities must be in areas designated 

by ARC as negatively impacted by coal’s decline. 
All West Virginia counties are eligible, with some 
being considered “distressed” specifically.  

•	 Eligible applicants include local development 
districts, Indian tribes, states/counties/cities/
political subdivisions, institutions of higher 
education, and public or private non-profit 
organizations.

•	 Entities can apply for this funding for projects 
that meet any of four categories: fostering 
entrepreneurial activities, developing industry 
clusters in communities, building a competitive 
workforce, and/or broadband. While the grant 
is obviously not exclusive to broadband, the 
last round of funding set aside one-third of 
the available funds specifically for broadband 
deployment projects.6 

•	 The application process includes both a Letter of 
Intent and a full application. 

•	 POWER offers two grant types: Implementation 
Grants and Planning Grants. Implementation 
Grants typically are between $400,000 and 
$2,500,000 and are focused on program 
delivery. Construction support funding can also 
be requested. Planning Grants are awarded up 
to $50,000 and are centered on developing 
strategies and studies needed before project 
execution. 

•	 The percentage of match required for a POWER 
grant varies, but can come from non-ARC federal 
sources, non-federal sources, in-kind sources, or 
a combination. 

4 ARC’s Investment Priorities for Appalachia - Appalachian Regional Commission
5 POWER Award Summaries by State as of December 2022 (arc.gov)
6 POWER Initiative 2023 Request for Proposals (arc.gov)

$2.4 Million Construction Grant 
To Summers County Commission 
to build fiber to connect over 600 
unserved or underserved households.
(ARC POWER, 2022)

$2.5 Million Construction Grant To 
Pocahontas County Commission 
to build fiber to connect over 600 
unserved or underserved households.
(ARC POWER, 2022)

Success Stories in ROC's Footprint

https://www.arc.gov/
https://www.arc.gov/
https://www.arc.gov/
https://www.arc.gov/
https://www.arc.gov/grants-and-opportunities/power/
https://www.arc.gov/wp-content/uploads/2023/02/POWER-Award-Summaries-by-State-as-of-December-2022.pdf
https://www.arc.gov/wp-content/uploads/2023/02/POWER-Award-Summaries-by-State-as-of-December-2022.pdf
https://www.arc.gov/wp-content/uploads/2022/06/CountyEconomicStatusandDistressAreasFY2023WestVirginia.pdf
https://www.arc.gov/wp-content/uploads/2023/02/2023-POWER-RFP.pdf
https://www.arc.gov/wp-content/uploads/2023/02/2023-POWER-RFP.pdf
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US DEPARTMENT OF HOUSING AND URBAN 
DEVELOPMENT
Another potential federal funding source is the US 
Department of Housing and Urban Development 
(HUD). HUD exists to facilitate programs centered on 
fair and equal housing and community development. 
Broadband fits into their jurisdiction under the 
community development bucket, as addressing 
infrastructure needs is considered a key element of 
building strong communities.

Community Development Block Grants 
One of HUD’s most prevalent funding programs is the 
Community Development Block Grant (CDBG). Several 
different types of CDBG programs exist, but the 
overarching goal is to provide formula-based funding 
to states and local governments each year for the 
purpose of economic and community development 
work. Broadband falls into this category, particularly 
as it relates to planning, infrastructure deployment, 
and digital inclusion. 

 Key details:7

•	 Eligible recipients include state and local 
governments. Non-profit organizations can be a 
subrecipient of CDBG funding; privately owned 
utilities and other similar entities may be able to use 
CDBG with assistance of a local government. 

•	 Match funding requirements are dependent on the 
particular CDBG program.

•	 It is often used to help provide gap financing for 
projects that use other public funding or as a match 
for other grants. 

US DEPARTMENT OF COMMERCE ECONOMIC 
DEVELOPMENT ADMINISTRATION
The United States Economic Development 
Administration (USEDA), part of the Department of 
Commerce, is tasked with leading the nation’s economic 
development agenda. It is the only federal agency 
focused entirely on this task and works diligently to 
assist with development on a local community level. 

As such, the USEDA offers a wide variety of programs 
to help fund economic development endeavors, from 
implementing CARES act funding to providing for local 
planning efforts. 

Public Works and Economic Adjustment Assistance 
One of the many funding programs available through 
the USEDA is the Public Works and Economic 
Adjustment Assistance (EEA) grant. This opportunity 
is set aside for economically distressed communities 
and can be used for several different purposes, 
including broadband infrastructure and Smart 
Cities initiatives. The overall intent of the program 
is to support work in Opportunity Zones related to 
job creation/retention, advancement of innovation, 
increasing manufacturing capacity, providing 
workforce development opportunities, and similar 
functions. 

Key details:8

•	 This grant does not have hard application deadlines. 
Rather, it has ongoing acceptance until a new notice 
of funding for the grant is published.

•	 Eligible entities include county, state, city, township, 
and Tribal governments; nonprofit organizations; 
and higher education institutions.

•	 Funding for FY23 provides $121.5 million for the 
Public Works program and $39.5 million for the EEA 
program.

•	 Match requirements vary for this funding. Typical 
expectation is a 50% match, but the USEDA may 
fund up to 80% of the project.9

7 Department of Housing and Urban Development - Community Development Block Grant | BroadbandUSA (doc.gov)
8 View Opportunity | GRANTS.GOV
9 Department of Commerce - FY 2023 EDA Public Works and Economic Adjustment Assistance Programs | BroadbandUSA (doc.gov)

https://www.hud.gov/
https://www.hud.gov/
https://www.hudexchange.info/programs/cdbg/
https://www.hudexchange.info/programs/cdbg/
https://broadbandusa.ntia.doc.gov/resources/federal/federal-funding/department-housing-and-urban-development-community-development-0
https://broadbandusa.ntia.doc.gov/resources/federal/federal-funding/department-housing-and-urban-development-community-development-0
https://www.eda.gov/
https://www.commerce.gov/
https://broadbandusa.ntia.doc.gov/resources/federal/federal-funding/department-commerce-fy-2023-eda-public-works-and-economic
https://broadbandusa.ntia.doc.gov/resources/federal/federal-funding/department-commerce-fy-2023-eda-public-works-and-economic
https://www.grants.gov/web/grants/view-opportunity.html?oppId=346815
https://www.grants.gov/web/grants/view-opportunity.html?oppId=346815
https://broadbandusa.ntia.doc.gov/resources/federal/federal-funding/department-commerce-fy-2023-eda-public-works-and-economic
https://broadbandusa.ntia.doc.gov/resources/federal/federal-funding/department-commerce-fy-2023-eda-public-works-and-economic
https://www.grants.gov/web/grants/view-opportunity.html?oppId=346815
https://www.eda.gov/grant-resources/comprehensive-economic-development-strategy/opportunity-zones#:~:text=Opportunity%20Zones%20are%20designated%20low,Zone%2Drelated%20assets%20or%20property.


REGIONAL OPTICAL COMMUNICATIONS  |  2023 Statewide Broadband Study Report PAGE 613

CHAPTER 2 SECTION 3

STATE GRANTS 
The State of West Virginia has developed several 
broadband-focused grants in the last several years 
as part of the West Virginia Broadband Investment 
Plan (WVBIP) and Governor Jim Justice’s Billion-
Dollar Broadband Strategy. Funding has included 
appropriations from the federal government 
allocated to the state, as well as additional funding 
provided directly by the state.10  The West Virginia 
Office of Broadband administers these programs, 
which currently include LEAD, GigReady, MBPS, 
and WIN. 

LEAD
The Line Extension Advancement and Development 
(LEAD) program provides funding directly to ISPs 
to expand their fiber and cable networks. The 
funding is intended specifically for extension of 
existing last-mile cable or fiber-to-the-premise 
projects. To date, two rounds of funding have 
been awarded through this program. The LEAD 
program has funded 19 projects, with two reaching 
completion to date. 

Key details: 
•	 ISPs are eligible if they already provide 100/20 

Mbps service in West Virginia that can be 
extended and must have a statement of existence 
from the West Virginia Secretary of State.

•	 Projects must be for extension of existing service. 
Major new networks are not eligible.

•	 Targeted addresses under LEAD include those 
with no access to internet service of at least 25/3 
Mbps.

•	 Applicants are encouraged to submit projects 
with at least 50 targeted addresses. 

•	 As of round two, construction must be complete 
within 24 months of award. 

•	 A match of at least $500 per address passed is 
required. 

•	 The latest round had a project award cap of 
$8,000,000 each, with individual projects 
allowed to contain addresses in no more than two 
counties. 

GIGREADY
GigReady has also gone through two rounds of 
funding to date, though the awards of these rounds 
were tied together — the program was initially 
developed to support both technical assistance 
and implementation of projects. Round one funding 
was primarily used to fund the technical assistance 
work needed to scope projects, select partners, 
and complete necessary preliminary work. Those 
selected in round one were then eligible for round 
two, which provided funding for implementation 
of shovel-ready projects that had an established 
agreement with an ISP. So far, five projects have 
received awards.11

Key details: 
•	 Local governments are the only eligible entities 

for GigReady funding, including county and 
municipal governments, RPDCs, economic 
development corporations, and similar entities.

•	 Targeted addresses under this program are those 
without current access to 25/3 Mbps service. 

•	 No specific project size has been required, 
but evidence to support its viability is a key 
component of the application. 

•	 Construction must be completed within 24 
months of award, with potential for a six-month 
extension if reasonable. 

•	 A 25% match by the community is typically 
required. 

•	 Participants are required to participate in federal 
programs centered on subsidizing broadband 
service for low-income customers. 

10 West Virginia Gov. Justice announces $1B broadband strategy | WV News | wvnews.com
11 ARPA Dashboard (arcgis.com)

https://governor.wv.gov/News/press-releases/2021/Pages/Gov.-Justice-announces-Billion-Dollar-Broadband-Strategy.aspx
https://broadband.wv.gov/
https://www.wvnews.com/news/wvnews/west-virginia-gov-justice-announces-1b-broadband-strategy/article_eb4227ee-2dd2-11ec-9846-e74fe1ee6bfc.html
https://wvbroadband.maps.arcgis.com/apps/dashboards/c94bd122d0504db4942cb0200bc20314
https://wvbroadband.maps.arcgis.com/apps/dashboards/c94bd122d0504db4942cb0200bc20314
https://broadband.wv.gov/
https://broadband.wv.gov/
https://broadband.wv.gov/
https://broadband.wv.gov/
https://www.wvnews.com/news/wvnews/west-virginia-gov-justice-announces-1b-broadband-strategy/article_eb4227ee-2dd2-11ec-9846-e74fe1ee6bfc.html
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MBPS
The Major Broadband Project Strategies Program 
(MBPS) is designated for projects which bring service 
to targeted addresses on a large scale. To support the 
more regionally based goals of this program, public-
private partnerships are encouraged. Two rounds of 
funding have occurred, though centered on different 
goals. Through both rounds, a total of 12 projects have 
received funding. The primary use of MBPS was seen 
in the first round of allocations, with details below 
focused on the criteria from that round specifically.  

Key details: 
•	 Applicants may be private for-profit or non-profit 

corporations, partnerships, municipalities, counties, 
economic development entities, RPDCs, or a group 
of local governments. 

•	 Eligible service areas must not have existing access 
to 25/3 Mbps service. 

•	 Construction must be completed within 24 months, 
with possibility of a six-month extension.

•	 A match of at least 25% or $500 per address passed 
must be committed, whichever is the lesser cost.12

WIN
Extensions or upgrades to existing last-mile wireless 
networks were eligible for funding through the 
Wireless Internet Networks (WIN) program. Projects 
that involve state parks are given preference in this 
program. In June 2023, two projects were awarded to 
Hardy Cellular Telephone Company (DBA UScellular) 
for projects at Coopers Rock State Forest and Watoga 
State Park.13

Key details: 
•	 This funding is reserved for ISPs already offering 

wireless broadband service in West Virginia. 
•	 Applications fall into one of two categories: 

preferred or non-preferred. While both may be 
funded, preferred projects receive prioritization. 
These include projects benefiting state parks and/
or communities nearby a state park. All others are 
considered non-preferred. 

•	 If a project submission requests more than $3 
million, it may be asked to divide its proposal into 
smaller pieces. 

•	 For the initial round of funding, construction was 
required to be completed within 12 months of award, 
with a potential six-month extension. 

•	 Applicants must provide at least 25% match. 

$5.89 Million Construction Grant To 
Raleigh County Commission to build 
fiber to connect over 1,600 unserved 
or underserved households
(WV State Broadband Office GigReady, 2022)

$3.7 Million Construction Grant 
To Summers County Commission 
to build fiber to connect over 1,000 
unserved or underserved households
(WV State Broadband Office GigReady, 2022)

$50,000 Planning Grant To Nicholas 
County Commission to finalize 
engineering and scoping to connect 
over 3,800 unserved and underserved 
households
(WV State Broadband Office GigReady, 2022)

$1.8 Million Construction Grant To 
Monroe County Commission to build 
fiber to connect over 600 unserved or 
underserved households
(WV State Broadband Office GigReady, 2022)

$50,000 Planning Grant To Fayette 
County Commission to finalize 
engineering and scoping to connect 
over 3,700 unserved and underserved 
households
(WV State Broadband Office GigReady, 2022)

12 MBPS-PROCEDURES-UPDATE-MARCH-22-2023-Round-1-Changes.pdf (wv.gov)
13 Gov. Justice announces over $18 million in grant funding for broadband improvement projects across West Virginia (wv.gov)

Success Stories in ROC's Footprint

https://broadband.wv.gov/
https://broadband.wv.gov/wp-content/uploads/2023/03/MBPS-PROCEDURES-UPDATE-MARCH-22-2023-Round-1-Changes.pdf
https://broadband.wv.gov/wp-content/uploads/2023/03/MBPS-PROCEDURES-UPDATE-MARCH-22-2023-Round-1-Changes.pdf
https://broadband.wv.gov/
https://broadband.wv.gov/
https://governor.wv.gov/News/press-releases/2023/Pages/Gov.-Justice-announces-over-$18-million-in-grant-funding-for-broadband-improvement-projects-across-West-Virginia.aspx
https://governor.wv.gov/News/press-releases/2023/Pages/Gov.-Justice-announces-over-$18-million-in-grant-funding-for-broadband-improvement-projects-across-West-Virginia.aspx
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BEAD
Currently, the most widely talked about funding 
opportunity is the forthcoming Broadband Equity, 
Access, and Deployment (BEAD) program. An initiative 
of the Infrastructure and Jobs Act, $42.45 billion has 
been dedicated to broadband planning, deployment, and 
adoption projects across the country. The program is being 
administered through the National Telecommunications 
and Information Administration (NTIA), which was 
responsible for allocating the funding between all 50 
states, Washington DC, and five US territories. The 
funding was divided based on the number of unserved 
broadband serviceable locations (BSLs) in each state or 
territory. Because of West Virginia’s high percentage of 
unserved BSLs (30.17%, second only to Alaska), the state 
is receiving $1.2 billion to address the issue.14 

Full requirements and procedures for how this money will 
be spread across the state have not yet been released, 
as the program is still in development. The multi-step 
process requires the State of West Virginia to create 
a Five-Year Broadband Action Plan, a two-volume 
proposal to NTIA identifying where and how BEAD 
funds will be distributed, and must allow for a public 
challenge process for feedback on targeted locations. As 
of this writing, an action plan was in place, the challenge 
process was underway, and the BEAD Initial Proposal 
Volume 1 draft was published for public comment. 

While final details on project selection are not yet available, 
several things are known. First, the $1.2 billion from the 
NTIA is being granted to the West Virginia Department 
of Economic Development (WVDED). The WVDED will be 
the entity responsible for awarding that money, choosing 
project subgrantees. Priority will be given on a waterfall 
basis:

•	 Unserved locations (those without reliable 25/3 Mbps 
service) are the top tier priority.

•	 Underserved locations (without reliable 100/20 Mbps 
service) come next.

•	 Community Anchor Institutions (CAIs) that lack 1/1 
Gbps

	» CAIs are community-focused facilities such as 
schools, libraries, healthcare institutions, and 
other similar places where internet service can be 
accessed by public community members. Because of 
their importance and the magnitude of bandwidth 
needed to serve populations who use them, the 
speed threshold for these locations is 1 GigaByte 
per second (Gbps) download and upload. 

•	 Non-deployment uses, including support of digital 
equity and digital skills related programs. 

Updates on how individual projects will be selected and 
copies of the additional documents being developed will 
be available on the West Virginia Office of Broadband 
website as the process continues.  

14 BEAD Allocations Announced June 26, 2023-West Virginia’s Allocation Exceeds $1.2 Billion - WV Broadband : WV Broadband

The ROC 2023 statewide broadband study results 
will be incorporated into this piece of the BEAD plan.

BEAD Challenge Process

There will be an available challenge period once Proposal Volume 1 is approved that shows the BEAD data set. 
With the appropriate supporting data (such as speed tests), local governments, non-profit organizations, and 
broadband service providers can submit a challenge to the state for evaluation for a location to transition 
from underserved to unserved. This is the only potential change that can be challenged — classification from 
served to unserved or vice versa can not take place. Check West Virginia Broadband Investment Plan — WV 
Broadband : WV Broadband  for the most updated instructions on how to submit a challenge.

https://www.internetforall.gov/program/broadband-equity-access-and-deployment-bead-program
https://www.internetforall.gov/program/broadband-equity-access-and-deployment-bead-program
https://www.ntia.gov/
https://broadband.wv.gov/bead-allocations-announced-june-26-2023-west-virginias-allocation-exceeds-1-2-billion/
https://broadband.wv.gov/bead-allocations-announced-june-26-2023-west-virginias-allocation-exceeds-1-2-billion/
https://www.ntia.gov/
https://broadband.wv.gov/
https://broadband.wv.gov/wp-content/uploads/2023/08/WV-5-Year-Action-Plan-2023.8.14.pdf
https://westvirginia.gov/


APPENDIX A
GLOSSARY 



REGIONAL OPTICAL COMMUNICATIONS  |  2023 Statewide Broadband Study Report PAGE 619

Active network
A network in which routers can execute code

Aerial fiber 
Fiber routed along utility poles

Backbone
Major high-speed transmission line that links 
smaller high-speed internet networks

Bandwidth
Capacity of telecommunications networks to 
transmit data

Broadband
High-speed internet that is always on and faster 
than traditional dial-up; includes transmission 
methods like fiber, wireless, satellite, digital 
subscriber line, and cable

Buried fiber
Insulated fiber routed underground, below the layer 
where soil freezes

Cable
Option for transmitting broadband; one or more 
fibers enclosed in protective covering 

Cellular
Option for transmitting broadband via radio 
networks 

Community Anchor Institutions
Places such as schools, libraries, healthcare 
providers, and public safety facilities to provide 
broadband access to their communities' vulnerable 
populations 

Dark fiber 
Fiber not being used to provide broadband service 

Digital Divide
Gap between communities with access to internet 
and those that do not

Digital Equity
Links digital inclusion and social justice; recognizes 
need for not only access to broadband, but 
technology itself 

Fiber
Flexible glass strand that transmits large amounts 
of data via pulses of light

Fiber to the home (FTTH)
Delivery and connection of fiber directly to a home 
or building

Fixed Wireless
Broadband service that connects two fixed 
locations through the air rather than through fiber

Internet service provider (ISP)
Company that facilitates a connection to the 
internet

Last mile
The technology and process of connecting the end 
user’s home or business to the local ISP

Lit fiber
Active fiber with ISP connection that is capable of 
transmitting data

Make-ready
Process of preparing a utility pole for a new fiber 
attachment; often includes moving existing lines 
higher or lower on the pole

APPENDIX A

Broadband is a critical infrastructure in today’s world that impacts nearly every facet of life. Whether used 
to support economic growth and education or promote access through telemedicine, social inclusion, and 
government programs, having reliable internet service is a necessity. Some key terms related to broadband 
and their definitions, primarily provided by BroadbandUSA and The Fiber Optic Association, can be found 
below: 

TERMS

https://www.thefoa.org/tech/ref/basic/glossary.htm
https://broadbandusa.ntia.doc.gov/sites/default/files/publication-pdfs/bbusa_broadband_glossary.pdf
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Middle mile
Connection between the local/last mile network 
and the backbone/major internet transmission line

Network
System of cables, hardware, and equipment used 
for communications

Network infrastructure
Hardware and software that work together to 
provide connectivity to an internet network

Open access network
Networks that are not run by a singular ISP

Overbuild
When a new fiber network is built in the same right-
of-way or on the same aerial pole as an already 
existing network

Rights-of-Way
Legal right to pass through property owned by 
another

Sag
Difference in elevation of a wire, cable, or fiber 
suspended between two points

Satellite
Internet service transmitted from satellites orbiting 
Earth via radio waves

Service area
The entire area that an ISP currently offers or 
intends to offer broadband service

Take rate
Percentage of potential users who actually sign up 
for service 

APPENDIX A
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ADDITIONAL RESOURCES
Appalachian Regional Commission
www.arc.gov

Broadband Equity, Access, and Deployment 
(BEAD) Program
https://broadbandusa.ntia.doc.gov/funding-
programs/broadband-equity-access-and-
deployment-bead-program

BroadbandUSA
https://broadbandusa.ntia.doc.gov

Digital Equity Act 
https://broadbandusa.ntia.doc.gov/funding-
programs/digital-equity-act-programs

Dig Once Policy
https://broadband.wv.gov/resources/west-
virginia-dig-once-policy

Fiber Optics Association 
https://thefoa.org/

FY23 BroadbandUSA Federal Funding 
Interactive Guide
https://broadbandusa.ntia.doc.gov/sites/
default/files/2023-07/FY23_BroadbandUSA_
Federal_Funding_Interactive_Guide_071323.pdf

Generation West Virginia
https://generationwv.org/programs/broadband

Lit Fiber
www.lit-fiber.com

Regional Optical Communications (ROC)
www.wvroc.org

ROC Study Overview Webinar 
www.youtube.com/watch?v=VO_Pe3_2U9M

The Thrasher Group
www.thethrashergroup.com

US Department of Agriculture 
www.usda.gov

US Department of Commerce Economic 
Development Administration
www.eda.gov

US Department of Housing and Urban 
Development
www.hud.gov

WV Broadband Enhancement Council
https://broadband.wv.gov/information-about-bec

WV Department of Economic Development
https://westvirginia.gov

WV Office of Broadband
https://broadband.wv.gov

https://www.arc.gov/
https://broadbandusa.ntia.doc.gov
https://broadband.wv.gov/resources/west-virginia-dig-once-policy/#:~:text=West%20Virginia%27s%20Dig%20Once%20policy,of%2DWay%20(ROW).
https://thefoa.org/
https://www.lit-fiber.com/
http://www.wvroc.org/
www.youtube.com/watch?v=VO_Pe3_2U9M
https://thethrashergroup.com/
www.usda.gov
www.eda.gov
www.hud.gov
https://broadband.wv.gov/information-about-bec
https://westvirginia.gov
https://broadband.wv.gov
https://broadbandusa.ntia.doc.gov/sites/default/files/2023-07/FY23_BroadbandUSA_Federal_Funding_Interactive_Guide_071323.pdf
https://generationwv.org/programs/broadband/
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As is clear throughout this report, bringing broadband projects to life takes a diverse team all working towards 
the same goal. Whether looking for help with a specific piece of the puzzle — like grant writing — or requesting 
guidance through the entire project process, there are countless resources available to help along the way. 
While Appendix B highlights many of the entities that can assist in implementation, this section provides 
contact information for some of the key individuals that may be useful. 

Todd Goddard, Development Manager
WV Department of Economic Development
todd.a.goddard@wv.gov
304-957-2054

Kelly Workman, Director, Broadband
WV Department of Economic Development
WV Office of Broadband
kelly.a.workman@wv.gov 
304-352-4155

Jamie Hoffmann, Program Manager, GIS Coordinator
WV Department of Economic Development
WV Office of Broadband
jamie.h.hoffman@wv.gov
304-941-6389

Robert L. Morris, Jr., Chairman
WV Broadband Enhancement Council
robbie@randolphwv.com
304-558-2234

Jason Roberts 
President
jasonroberts@regiononepdc.org
304-431-7225

John Tuggle
Treasurer/Assistant Secretary
jtuggle@reg4wv.org
304-872-4970

STATE OF WEST VIRGINIA — DEPARTMENT OF ECONOMIC DEVELOPMENT

REGIONAL OPTICAL COMMUNICATIONS

Jeffrey Hartley
Broadband Market Leader
jhartley@thethrashergroup.com
304-848-7030

Chad Riley
Vice President of Business Development
criley@thethrashergroup.com
304-669-6992

Annie Stroud
Broadband Program Director
annie@generationwv.org 
304-804-6767

John Golden
Founder: Three Sixty Strategies
304-545-6963
john@threesixtystrategies.com 
Sub-consultant to Generation WV

Jessica Fowler
Senior Vice President of New Market Development
jfowler@lit-fiber.com 
860-309-0987

THE THRASHER GROUP

GENERATION WEST VIRGINIA

LIT FIBER

https://westvirginia.gov/
http://www.wvroc.org/
https://thethrashergroup.com/
https://generationwv.org/
https://www.lit-fiber.com/
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Region 1
Jason Roberts, Executive Director
jasonroberts@regiononepdc.org
304-431-7225
www.regiononepdc.org
	» Serves McDowell, Wyoming, Raleigh, Mercer, 
Summers, and Monroe Counties

Region 2
Chris Chiles, Executive Director
cchiles@region2pdc.org
304-529-3357
www.region2pdc.org
	» Serves Mingo, Logan, Wayne, Lincoln, 
Cabell, and Mason Counties

Region 3
SoJuana Ellis, Interim Executive Director
mail@wvregion3.org
304-744-4258
www.wvregion3.org
	» Serves Boone, Putnam, Kanawha, and 
Clay Counties

Region 4 
John Tuggle, Executive Director
jtuggle@reg4wv.org
304-872-4970
www.reg4wv.org
	» Serves Fayette, Nicholas, Webster, 
Greenbrier, and Pocahontas Counties

Region 5
Caroline Stewart, Executive Director
caroline.stewart@movrc.org
304-699-3703
www.movrc.org
	» Serves Jackson, Roane, Calhoun, Wirt, Wood, 
Ritchie, Pleasants, and Tyler Counties

Region 6
Sheena Hunt, Executive Director
regionvi@regionvi.com
304-366-5693
www.regionvi.com
	» Serves Doddridge, Harrison, Tyler, Preston, 
Marion, and Monongalia Counties

Region 7
Shane Whitehair, Executive Director
swhitehair@regionvii.com
304-472-6564
www.regionvii.com
	» Serves Braxton, Gilmer, Lewis, Upshur, Barbour, 
Randolph, and Tucker Counties

Region 8
Terry Lively, Executive Director
tlively@regioneight.org
304-257-2448
www.regioneight.org
	» Serves Pendleton, Grant, Hardy, Mineral, 
and Hampshire Counties

Region 9
Rachel Snavely, Executive Director
rsnavely@region9wv.com
304-263-1743
www.region9wv.com
	» Serves Morgan, Berkeley, and Jefferson Counties

Region 10
Scott Hicks, Executive Director
belomar@belomar.org
304-242-1800
www.belomar.org
	» Serves Wetzel, Marshall, and Ohio Counties

Region 11
Michael Paprocki, Executive Director
mikepap@bhjmpc.org
304-797-9666
www.bhjmpc.org
	» Serves Brooke and Hancock Counties

WEST VIRGINIA REGIONAL PLANNING AND DEVELOPMENT COUNCILS

www.regiononepdc.org
www.region2pdc.org
www.wvregion3.org
www.reg4wv.org
www.movrc.org
www.regionvi.com
www.regionvii.com
www.regioneight.org
www.region9wv.com
www.belomar.org
www.bhjmpc.org
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HISTORY OF BROADBAND IN WV
A HISTORY OF INADEQUATE SERVICE
As the organization responsible for regulation 
of communication via wire, satellite, cable, radio, 
and television, the Federal Communications 
Commission (FCC) has a wide variety of resources 
and data regarding the communications 
landscape in the United States. One of these 
resources is the National Broadband Map. The 
map is an interactive visualization of the internet 
service providers and speeds available across 
the country. The data that populates the map is 
gathered by the FCC twice a year via Form 477, 
which all facilities-based broadband providers 
(ISPs and mobile providers) are required to 
submit in June and December. 

This data is also taken collectively to provide 
statistics on the percentage of coverage available 
in different parts of the country. For example, 
based on the FCC’s 2019 Broadband Deployment 
Report (which reflects 2017 data), 93.5% of the 
United States’ population was estimated to have 
access to fixed broadband, including 84.6% of 
West Virginians.1 While this figure still ranked the 
state amongst the least connected in the nation, 
it seemed like a vast overstatement of service to 
state officials and residents. 

This feeling proved to be for good reason. The 
Form 477 data has historically been based on a 
census block level. Because of this, if broadband 
service is offered or available somewhere within 
the block, the entire block is considered served. 
Similarly, speeds reflected on the map correlate 
to reported available speeds, which may differ 
from experienced speeds. As a result, the 
National Broadband Map has historically shown 
an over-estimation of service.  

Beyond the statistics, though, lived experience 
and local knowledge made it clear to West 
Virginians that the state needed improved and 
expanded internet service. So many people — 
across every part of the state — have experienced 
the same barriers to participation in the modern, 
digital world. Whether buying and selling online, 
accessing telemedicine appointments, or 
simply streaming a favorite television show, 
Mountaineers have struggled to access the 
online resources they need within state borders. 
There are many factors as to why the digital 
divide is so high in West Virginia, but many 
result from the state’s landscape. With a higher 
mean elevation than any state in the eastern 
US,2 stark contrast between the mountainous 
peaks and low-elevation valleys, and a large rural 
population, it is an expensive venture to deploy 
utilities and brings a low return on investment to 
the companies doing it.

This laundry list of obstacles has 
resulted in West Virginia being left 
behind — the state ranks 50th in 
broadband connectivity (of all states, 
DC, and Puerto Rico),3 and less than 
half of non-residential broadband 
serviceable locations in the state are 
fully served.4 This impacts both citizens’ 
daily lives and the state’s overall 
opportunity for economic development.   

1 West Virginia State Broadband Plan 2020-2025 (wv.gov)
2 About West Virginia (marshall.edu)
3 WV-5-Year-Action-Plan-2023.8.14.pdf
4 WV-5-Year-Action-Plan-2023.8.14.pdf

https://www.fcc.gov/
https://broadbandmap.fcc.gov/home
https://www.fcc.gov/general/broadband-deployment-data-fcc-form-477
https://www.fcc.gov/reports-research/reports/broadband-progress-reports/2019-broadband-deployment-report
https://broadband.wv.gov/wp-content/uploads/2021/05/West-Virginia-State-Broadband-Plan-2020-2025.pdf
https://broadband.wv.gov/wp-content/uploads/2021/05/West-Virginia-State-Broadband-Plan-2020-2025.pdf
https://broadband.wv.gov/wp-content/uploads/2023/08/WV-5-Year-Action-Plan-2023.8.14.pdf
https://broadband.wv.gov/wp-content/uploads/2023/08/WV-5-Year-Action-Plan-2023.8.14.pdf
https://broadband.wv.gov/wp-content/uploads/2023/08/WV-5-Year-Action-Plan-2023.8.14.pdf
https://broadband.wv.gov/wp-content/uploads/2023/08/WV-5-Year-Action-Plan-2023.8.14.pdf
https://mds.marshall.edu/cgi/viewcontent.cgi?article=1002&context=geography_faculty
https://mds.marshall.edu/cgi/viewcontent.cgi?article=1002&context=geography_faculty
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DEVELOPMENT OF STATE PROGRAMS
As has happened so many times throughout 
history, West Virginians took their fate into their 
own hands in order to solve the problem. Knowing 
the critical importance of improving internet 
access for Mountaineers, the state created the 
West Virginia Broadband Enhancement Council 
in 2016. The Council was established with the 
primary goal of ensuring that every community 
in West Virginia — whether urban, suburban, 
or rural — received access to the internet. This 
was to be accomplished through development 
of plans and procedures to extend middle mile, 
last mile, and wireless service, as well as through 
legislative reports and recommendations. While 
the Council has grown and evolved over the 
years, it has remained an important piece of the 
broadband discussion in the state — members 
come from a wide variety of backgrounds, 
covering both residential and business needs. 
There are 13 voting members of the Council, 
as well as two appointees each from the West 
Virginia Senate and House of Delegates who 
serve as nonvoting advisory members. 

This has not been the only entity established 
to help the cause — the West Virginia Office 
of Broadband (WVOBB) was formed in 2021 
through the state Legislature. House Bill 2002 
outlined specific duties for the newly created 
office and amended the role of the Broadband 
Enhancement Council to work in conjunction 
with the WVOBB. 

Since its creation, the WVOBB has provided 
integral services to the state. One of the 
most important has been the oversight and 
disbursement of broadband funding through 
Governor Jim Justice’s West Virginia Broadband 
Investment Plan. Hundreds of millions of dollars 
have been awarded to dozens of projects in 
every corner of the state for broadband planning 
and deployment projects. These programs — 
briefly covered in Chapter 2 of this report — 
include the Line Extension Advancement and 
Development (LEAD) program, GigReady, Major 
Broadband Project Strategies Program (MBPS), 
and Wireless Internet Networks (WIN) program. 

Another major contribution of the WVOBB has 
been directly addressing the understatement of 
West Virginia’s coverage on the FCC’s National 
Broadband Map. The United States Congress 
directed the FCC to collect, verify, and publish 
more specific data points — at an address 
level rather than census block level — via the 
2020 Broadband Deployment Accuracy and 
Technological Availability (DATA) Act. One of 
the many pieces of this legislation required the 
FCC to create a process in which individuals 
and government organizations could challenge 
the existing service data. The WVOBB led the 
charge in West Virginia, diligently collecting 
more accurate speed data to submit to the 
FCC. Because of the more granular mapping 
system and the WVOBB’s efforts, nearly 90,000 
additional West Virginia locations were added to 
the FCC map.5

5 New FCC Maps Find Thousands Of Unserved Broadband Locations In W.Va. - West Virginia Public Broadcasting : West Virginia 

Public Broadcasting (wvpublic.org)

https://www.wvlegislature.gov/Bill_Text_HTML/2021_SESSIONS/RS/signed_bills/house/HB2002%20SUB%20ENR_SIGNED.pdf
https://broadband.wv.gov/information-about-bec/
https://broadband.wv.gov/
https://www.fcc.gov/
https://www.commerce.senate.gov/2020/3/bill-to-improve-broadband-data-maps-signed-into-law#:~:text=March%2023%2C%202020&text=1822%2C%20the%20Broadband%20Deployment%20Accuracy,which%20broadband%20data%20is%20collected.
https://wvpublic.org/new-fcc-maps-find-thousands-of-unserved-broadband-locations-in-w-va/
https://wvpublic.org/new-fcc-maps-find-thousands-of-unserved-broadband-locations-in-w-va/
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A CONNECTED FUTURE
This great jump in broadband serviceable locations 
had a direct impact on moving West Virginia closer 
to a connected future. The FCC map was directly 
used in the determination of federal broadband 
funding amounts allocated to each state via 
the Broadband, Equity, Access and Deployment 
(BEAD) Program. Having the most accurate picture 
of need reflected in the FCC map meant increased 
levels of funding for West Virginia — ultimately, the 
state was allocated more than $1.2 billion in BEAD 
funding, one of the highest amounts in the nation. 

Now, the WVOBB is working to meet all of the BEAD 
requirements so the funding can be released to the 
state for further disbursement. To date, WVOBB 
has completed and received NTIA approval on the 
West Virginia Five-Year Broadband Action Plan; 
drafted the Digital Equity plan; and drafted the 

Initial Proposal, Volume 1, which has gone through 
the public comment process, with feedback now 
being incorporated before being submitted to NTIA 
for approval. The same process will be completed in 
the coming months for the Initial Proposal, Volume 
2, which will incorporate the results of the ROC 
study.

Together, these documents outline several key 
concepts:

•	 Where in the state service is needed
•	 What qualifies as a Community Anchor Institution
•	 How the state challenge process will work
•	 Proposed activities for BEAD funding
•	 The process for selecting subgrantees/projects 

to receive BEAD funding
•	 Plans to comply with BEAD requirements, such as 

workforce readiness, cost and barrier reduction, 
affordability, local coordination, and other tasks

APPENDIX D

While there is still work to be done 
before funding is fully released, West 
Virginia is well on its way to being a 
truly connected state — with $1.21 
billion of BEAD money coming and an 
estimated $1.22 billion of construction 
costs needed to fully build out the 
state’s network, now is the time for 
West Virginia to finally close the digital 
divide. 

https://www.internetforall.gov/program/broadband-equity-access-and-deployment-bead-program
https://broadbandmap.fcc.gov/home
https://broadband.wv.gov/
https://www.ntia.gov/
https://broadband.wv.gov/wp-content/uploads/2023/08/WV-5-Year-Action-Plan-2023.8.14.pdf
https://broadband.wv.gov/wp-content/uploads/2023/07/West-Virginia-NTIA-DE-Draft-2023.7.12.pdf
https://broadband.wv.gov/wp-content/uploads/2023/08/WV-BEAD-Initial-Proposal-Volume-1-Draft-2023.8.29-1.pdf
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