TOWN OF ASHLAND, VIRGINIA
Broadband Master Plan

WideOpen Networks
The Gigabit Solution
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BROADBAND FOR ASHLAND
Broadband has, over the past twenty years, become critical infrastructure for communities.
Routine activities of both residents and businesses now often require Internet access. K12 schools
continue to expand the use of Internet-enabled learning resources, and children in households
with inadequate Internet service are at a severe disadvantage. Work from home and business from
home activities are increasing, making business class broadband availability in residential
neighborhoods an economic development issue.
Broadband, or perhaps more correctly, the lack of adequate broadband, has become a crisis in
America’s smaller towns and communities. The larger incumbent providers are making the bulk of
their investments in urban and suburban areas of the country, with generally very limited and often
reluctant improvements in more rural communities. Rural communities that have developed
community-owned networks have service and pricing that is superior to what is available in most
urban areas.
The Town should focus on providing basic broadband infrastructure, including conduit and fiber
and stay out of the retail Internet business. Much like the way communities manage roads,
Ashland can provide the digital road system and lease access to that digital road system to private
sector service providers.
The FCC has set targets of 10 Meg down/1 Meg up and 25 Meg down/3 Meg up as their
definitions of ‘broadband,” but these are somewhat artificial, and are designed to set a lower limit
on what is needed, rather than defining what will be required in the future.
Broadband is not a static number, and the current off the shelf fiber network equipment delivers a
full Gigabit of bandwidth affordably.
Despite the enormous pressure from citizens and businesses to “solve the broadband problem,”
community leaders must recognize that the solution will arrive incrementally over a period of
several years, and must manage community expectations.
A broadband survey of residents and businesses was conducted as part of this study, and a very
large number of comments were received (see the full business and residential survey data in the
appendices). Paper copies of the survey were distributed by mail to residential addresses, and the
survey was promoted on social media and by the Town. 275 responses were received. Residents
and businesses wrote long and passionate descriptions of their challenges with existing
broadband service in Ashland.

Comcast at times is good, but there are times of high usage when my speeds slow down or I lose
internet altogether. I work from home and access my company system through VPN. I often
have many files or very large files I have to send/receive.
Comcast fees are outrageous. Their CS is awful. Verizon is a weak competitor. We have NO
options!
We regularly consider moving away from our current house in Ashland purely due to internet.
We’ve had to take Verizon to the FCC 3 times and still don’t get usable internet. We’ve heard the
same repeatedly from all of our neighbors. We’ve even oﬀered to pay ourselves some of the cost to
run lines but no companies were interested.
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The need for Internet service is essential to the success or failure to promote and maintain my
business and well and my presence in Ashland.
I find the service that I chose expensive but necessary. There customer service is terrible and they
really have no competition. I had a landline with diﬀerent carrier until they told me I could
save if I got all my service bundled. That lasted for one year and now I pay approximately
270.00 per month. I would like something less expensive but with the same ease of use.
In the last month alone, we have had Verizon representatives come to our house three (3) times
for service related issues with the DSL - candidly, it has gotten ridiculous. We have looked into
switching to Comcast/Xfinity but candidly, the process of changing contact info, etc. is scary to us
- and in talking to neighbors, we really are not confident that the reliability will improve
suﬃciently to justify the added cost. But if the reliability continues to be this poor, we will have
no choice.
When we expanded our oﬃce, internet speed and competition (in part) led us to expand outside
of Ashland (and Hanover).
I utilize my internet both as working for a large company remotely (via VPN), and to manage
side ventures and hobbies. The internet provided currently (Comcast) is consistent in being one
thing: inconsistent. I regularly experience network drop with no explanation from Comcast.
Prices continue to rise with "no better package". I am thoroughly displeased with their customer
service and service in general. I would be very interested in a locally grown company/entity for
internet access and would be very interested in its oﬀerings.
A key question is “How does Ashland benefit from telecom infrastructure investments?”
There are numerous ways that the Town investments in conduit, handholes, and dark fiber could
be beneficial:

• Even modest investments in Town-owned infrastructure in key areas targeted for business and community
development gives the Town and its residents and businesses some freedom from monopoly providers.
Leasing out the infrastructure to competitive providers generally lowers prices for broadband services and
improves service quality.
• The leased telecom infrastructure will generate a revenue stream that can be used to finance future expansion
of the infrastructure. Some communities like Danville, Virginia and the Eastern Shore of Virginia Broadband
Authority are seeing modest contributions from the broadband infrastructure to the local government general
fund.
• Fiber installed for Town use can improve Town services, including traffic light management, increased use of
security cameras, and improved monitoring of Town infrastructure.
• The Internet and telecom infrastructure can provide “green” benefits. Some communities are installing “smart”
street lights with sensors that monitor traffic and pedestrian activity to reduce the cost of electricity for street
lighting.
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• Several studies have projected that widespread use of broadband by citizens and businesses will reduce
greenhouse gas emissions; increased use of teleconferencing and online shopping reduces the use of fossil
fuels. A University of California-Davis study found that home-based workers reduced their work-related driving
by 90%, with corresponding drops in greenhouse gas emissions. The same study found that telehealth services
that use online consultations reduced transportations costs and reduced the impact of lost wages due to taking
time off from work to drive to a medical clinic.
• Widespread availability of affordable Internet in Ashland can facilitate smart buildings, which use ubiquitous
Internet access to provide more efficient monitoring and management of energy intensive lighting, heating,
cooling, and power systems.
• Fiber can deliver Internet access via controlled access WiFi hotspots for use by Town personnel while mobile
(e.g. police, public works, etc.).
• Ashland could provide some free WiFi Internet access for use in downtown and in Town parks. Visitors to
Ashland could be provided information about the community via a Web page when they first access the free
Internet (e.g. local restaurants, Town services, local attractions, retail shops and stores). The local chambers of
commerce may be willing to support this venture.
• Several studies have indicated that property values increase when homes and businesses have fiber
connectivity.
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GETTING STARTED
With more than a dozen years of operation for a variety of community-owned network
infrastructure projects around the country, there is very little “experimentation” that is still
necessary.
With more than seven hundred communities making investments in broadband infrastructure,
there is now enough information about what works and what does not work to be able to identify
best practice across nearly all areas of operations, planning, management, and finance.
It is now relatively easy to identify the obstacles, challenges, and opportunities that the Town is
likely to face if it moves forward.

Focus

Focus on
Economic
Development

Description
Many communities have made investments in broadband and have been
disappointed in the results. What we have seen is that without a welldefined set of goals for the effort, community broadband projects have
trouble delivering the hoped-for results.
The “quick win” for Ashland is to maintain an early focus on broadband
improvements that will support businesses in the community. The effort
will need early support from the community, and marketing the project
becomes critical, with clear explanations of the benefits to businesses and
residents(like lower costs, improved service, and business expansion
opportunities).

Fund for Success

Successful projects provide enough funding to support eighteen to
twenty-four months of operations. There are a variety of fixed costs
(staffing, outside plant maintenance, network operations, utility costs,
office costs, etc.) that accrue beginning on day one, when revenue is low.
While some community projects have been successful getting into the
black operationally in year one, it sometimes takes longer.

Use grants as
supplemental
funding

Grants can be extremely important in the early stages of an effort to
support planning activities and/or to fund a Phase One build out initiative.
But grants rarely will allow spending on operational expenses. Grants
should be used to supplement other sources of funding and as one time
cash injections to support very specific goals. Communities that have
relied too heavily on “the next grant” as a key source of expansion or
operational funding usually experience severe financial problems.

Develop a DigOnce Policy

The value of a dig once policy is discussed in a later section of this report.
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Focus

Description

Manage finances

Broadband infrastructure projects require hard-nosed financial oversight.
Projects that have developed financial problems have usually overestimated early revenue, under-estimated expenses, and/or simply spent
too much without aligning expenses with revenue. Any effort in Ashland
should maintain a tight focus on setting financial targets, managing to
meet those targets, and tracking costs and revenue.

Use take rate
targets as a key
performance
measure

The initial business plan should have a minimum three to five year
projection of connected premises (i.e. the take rate), including Town
facilities, large and small businesses, health care facilities, and residential
customers (for wireless).

Plan for
marketing and
public awareness
efforts

If a town-wide broadband initiative moves forward, it will be necessary to
have a modest but regular marketing and awareness campaign to ensure
that local businesses know that the new dark fiber network is available,
that they know what service providers are available on the network, and
they know how to order service.

Take rates directly affect revenue: if take rate projections are not being
met, revenue shortfalls are likely. Take rates (both raw numbers and
month to month growth rates) should be analyzed at least quarterly
(monthly would be preferable).

While service providers will be responsible for sales (that is, selling their
services and signing up their own customers), the network itself will have
to market general awareness of the network.

• The Town should add a page to its Web site explaining the fiber initiative, and
include a map of existing Town fiber and what providers are offering services (and
how to contact them).
• The availability of Town fiber should be displayed prominently on the Economic
Development portion of the Town Web site.
• The Town should consider development of a tag line and logo for the fiber to help
with the marketing effort. The logo would be used on the Town Web site and on
any paper fliers and brochures.
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Focus

Plan for
Expansion

Description
Most community-funded efforts start small. This minimizes financial risk
and gives the senior leadership the opportunity to learn on the job. But
some projects tend to stall out after the first year or two. The underlying
problem is twofold: even small networks have a certain amount of fixed
operational costs regardless of size, and the network needs enough
revenue to pay those expenses, as well as make principal and interest
payments on any loans.
The second problem is that network infrastructure is sometimes damaged
and needs both emergency and routine maintenance. Lack of funding to
keep the network in good condition will degrade service over time. The
solution is to have an expansion plan (which could be modest) that
contributes to revenue growth over time.

Budget for
Customer
Connections

If the network is going to achieve financial sustainability, new customers
have to be added on a schedule that matches the financial projections.
This means the project must have the funds to support adding customer
“drops” from the distribution fiber on poles or underground in right of
way at the edge of the street or road. This is where careful budgeting and
adequate funding is a necessity.
The worst possible outcome is to have business and residents requesting
a connection to the network but having a lack of the funds to make that
“last hundred feet” connection. There are a variety of charge back and
fee-based strategies for raising the capital needed to complete drops,
and a plan that supports funding of new customer connections is
essential.

Attracting Service
Providers

The Town should have a brochure designed to answer common service
provider questions. A public rate sheet should also be part of the service
provider handout.

Page 6 of 55

Focus

Public Safety
Partnerships

Description
The availability of Town-owned fiber can enable new services and
applications for police, fire, and rescue in Ashland. Secure WiFi hotspots
can be set up around Town so that police reports can be filed from the
field using the WiFi Internet connection. Other communities that have
done this have found that it saves time and keeps patrol cars out in the
field longer.
Over time, the Town should plan to connect all of the public safety
facilities with fiber (i.e. Police Department, Rescue Squad, and Fire
Department). The Fire Department is being passed with fiber in the
current first phase construction. Once the facilities are connected with
fiber, some savings may be realized from the elimination of leased lines
for those facilities. As the Police Department makes more use of video
footage from body cams, the higher bandwidth that fiber offers may be
needed to video uploads and storage/retrieval.
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BROADBAND INFRASTRUCTURE AS
A UTILITY
Governments build and manage roads, but don’t own or manage the businesses that use those
roads to deliver goods and services. There is true competitive pricing between competing service
providers, and little or no government regulation is required.
The tremendous versatility of the Internet and the underlying technology
bases now allows services that used to require their own, separate (analog)
road system (voice telephony and TV services) to be delivered alongside
other services like Internet access on a single, integrated digital road system.
If we managed overnight package delivery the way we manage telecom,
UPS and Fedex would only deliver packages to residences and businesses
where each delivery firm had built a private road for their exclusive use. We
recognize immediately the limitations of such a business model–few of us
would have overnight package delivery to our homes because the small
number of packages delivered would not justify the expense of building a private paved road.
Before the rise of the automobile, most roads were built largely by
the private sector. After cars became important to commerce and
economic development, communities began building and
maintaining roads because it became an economic development
imperative to have a modern transportation system in communities.
Before the rise of the Internet, digital networks were built largely by
the private sector.
As
broadband has become critical to
commerce and economic development, communities with digital roads are more competitive
globally.
The time has come to recognize that it is inefficient and wasteful to build full duplicated digital
road systems, which only raise the cost of telecom services to all public and private users.
Networks that share capacity among a wide variety of public and private users have a lower cost of
construction and a lower cost of operation—benefiting all users.
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A UTILITY COMPARISON
SHARED ROADS

SHARED AIRPORTS

SHARED TELECOM

Historically, roads have been
built and maintained by the
community for the use of all,
especially private firms that want
to use them to deliver goods
and services.

Airports are built and
maintained by a community or
region as an economic and
community development asset.
Both public and private users
benefit from the shared use of a
single, well-designed airport

Duct and fiber may be installed
and maintained by the
community and/or a neutral
owner/operator for the use of
all, including private firms that
want to use them to deliver
goods and services.

Access to the community road
system is provided by parking
lots and driveways, built by
property owners, developers
and builders.

Airport assets like departure
gates, ticket areas, and runways
provide access to the airline
services.

In the digital road system, access
across private property to the
community–wide network in the
public right of way is provided
by duct and fiber built by
property owners and/or
developers and builders.

The local government uses
roads only to deliver
government services. Local
government does not offer
services like overnight package
delivery.

While the local government or a
consortium of local
governments typically own the
airport facility, the local
governments do not offer flight
services.

Local government uses the
digital transport system only to
deliver government services.
Government does not offer
services like Internet access or
Voice over IP.

Private sector businesses use
roads so that their own cars and
trucks can deliver goods and
services to customers. Because
businesses do not have to build
and maintain roads, all
businesses benefit directly by
being able to reach more
customers at less expense.

Private sector airlines are able to
offer competitively priced
airfares because of the shared
cost of the airport terminal
facilities. Each airline does not
build its own airport (which
would sharply increase the cost
of airfare).

Private sector businesses use the
digital transport system to
deliver goods and services to
customers. Because businesses
do not have to build and
maintain a digital road system, all
service providers benefit directly
by being able to reach more
customers at less expense.

There are no road connection
fees, and anyone may connect to
the road system for free.
Governments pay for the cost
of maintaining roads largely from
those that use the roads . Fees
are proportional to use, from
taxes on tires and gasoline.

Businesses and citizens do not
pay a fee to access the airport
facility. The cost of maintaining
the airport facility is paid by the
airlines, which bundle that cost
into the price of airfare. Fees
are proportional to actual use
by flying customers. Airlines
benefit because they do not
have to build, own, and operate
the airport directly. Those costs
are shared across all users.

Any qualified service provider
may connect to the digital road
system for a nominal fee and
begin to offer services, without
any significant capital expense.
Network capital and operating
costs are recovered by charging
service providers a small fee
that is based on a percentage of
their income from services
offered over the system.
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WHAT IS GOVERNMENT’S ROLE?
Successful improvements in
broadband access,
affordability, and reliability
for the Town of Ashland
involves several decision
points, as outlined in the
illustration below.
Government has several “first
choice” options.

What is the role of government?

Do nothing
(accept
status quo)

Remove
barriers

Do nothing is to accept that
businesses and residents in
Reduce red tape,
the town will have to
provide incentives for
continue to use whatever is
investment
available, despite the cost
and bandwidth limitations
that limit what many are able to do online.

Invest in
infrastructure

Compete
directly with
private sector

Lease basic
infrastructure to the
private sector

Government can remove barriers to private sector investment. This can be an effective and low
cost strategy.
Possibilities include reducing permit fees for fiber construction and tower
installation, incentives to developers to install conduit and meet-me boxes in new residential and
commercial construction, simplified permit requirements for utility pole installation on private
property, and identifying areas of residential and business demand and sharing that information
with providers.
The Town can choose to make investments in basic infrastructure and make that infrastructure
available to the private sector via revenue-generating lease agreements (note that this is already
underway).
When communities have chosen the option to compete directly with the private sector by
offering retail Internet, phone, and TV services lawsuits from incumbents often create difficulty
moving forward as well as expensive legal fees.

Recommendation
The Town can both remove barriers and make targeted investments in infrastructure. These two
activities can be executed in parallel, with investments taking place as funding sources are
identified. There are a variety of low cost and no cost efforts, mostly at the policy level, that the
Town could do to encourage more private investment—with a primary focus on keeping the cost of
permitting and construction of fiber as low as possible.
As just one example, Town planners could work with developers to help them realize that installing
conduit and related infrastructure in new subdivisions is an inexpensive way to increase the
potential sales price on the homes. No special funding is required of the Town, but over time, if
residential growth continues in Ashland, more homes and neighborhoods would improved
broadband infrastructure. The Town’s contribution could be providing the “middle mile” conduit
and dark fiber connecting together residential subdivisions where the developers have installed
conduit and fiber within the development.
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THE SHARED INFRASTRUCTURE BUSINESS MODEL
Traditionally, the telecom services market has been vertically integrated, with telephone and cable
companies owning the cable infrastructure (i.e. twisted pair copper cable for telephone, and
coaxial copper cable for TV).
These companies bundled analog services with their own
infrastructure, which made sense when only one service could be delivered over the cable.
American residents and businesses
needed two networks: one for voice
telephone service, and one for
television. The rise of the Internet and
associated changes in technology led
to digital services (voice, video,
Internet) that could be delivered
simultaneously over a single cable or
wireless connection.
By the early 2000s, it was becoming
apparent that it was inefficient and
costly to have two competing “retail”
cable systems (e.g. telephone, cable)
delivering the same content and
services—it was only creating higher
costs for residents and businesses.

What business model?

Public
Sector Retail

Wholesale
Infrastructure

Direct competition with the
private sector. Increased
staffing and operational
costs, somewhat higher
revenue.

Partnership with
private sector ISPs,
reduced
operational costs
and responsibilities

A new business model became possible: wholesale leasing of the cable/wireless infrastructure to
private sector service providers, which unbundles the infrastructure from the services. A side
effect of this unbundling is that it becomes much easier to determine what a customer is actually
paying for a given service: in the vertically integrated 20th century model, with the cost of
infrastructure maintenance bundled together with the services, it is much more difficult to
determine what a service actually costs.
While a few communities have pursued the retail business model (typically building fiber to the
home and business and selling retail Internet and other services directly to customers), most of
these retail efforts have been by local governments that are also providing electric service—owning
the utility poles is a significant cost advantage not available in most communities.
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Features

Municipal
Retail

Wholesale Infrastructure

Generally more difficult to
because of possible legal
challenges from incumbent
providers.

One or more private sector ISPs would use the
infrastructure to sell their own services directly
to residents and businesses. Can be a dark fiber
approach, lit fiber approach, and/or wireless
towers.

Government
Involvement

Local government competes
directly with the private sector
for Internet service.

Town involvement is limited to providing basic
infrastructure to ISPs.

Management

Local government is
responsible for management
and operations. Most functions
could be outsourced to a
qualified third party entity.

ISPs responsible for virtually all day to day
customer services and support. Town only
responsible for network and tower maintenance
and repairs.

Competition

The incumbent telephone and
cable providers would
compete vigorously against
local government service
offerings.

Private sector ISPs would provide competition to
the telephone and cable companies.

Service
Options

Local government would sell
only Internet. Businesses and
residents could get TV and
voice using their Internet
connections.

ISPs would focus on high speed Internet, with
some other service offerings like voice and
business services.

The primary risk would be
lawsuits from incumbent
providers.

The dark fiber wholesale model is relatively
simple to manage, with limited day to day
responsbilities. The lit network approach
requires hard-nosed business management
experience. It is important to identify
prospective service providers early in the
process.

Basic
Concept

Risks

In the wholesale infrastructure business model, local government investments are limited to
passive infrastructure like conduit, dark fiber, and wireless tower space. Services for businesses
and residents are offered by private sector providers offering Internet, TV, telephone and other
data services. The components of the transport network include conduit, handholes, cabinets and
shelters, splice closures, and network equipment.

Recommendation
In Ashland, the wholesale dark fiber approach is recommended because its simplicity and limited
day to day responsibilities. Some work tasks can be outsourced, and other tasks, like fiber cable
locates, can easily be handled by existing Town staff with a very modest equipment investment
and a small amount of training.
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CASE STUDIES FROM OTHER COMMUNITIES
Dark Fiber Projects
“Dark fiber” has no network electronics attached to it. Municipalities that build dark fiber networks
lease fiber pairs to private sector service providers, who attach their own network electronics. This
approach keeps the cost of operations and maintenance very low for the municipality. The
revenue from a dark fiber network tends to be modest, but it is offset by a much lower cost of
operations.
Charles City County built 6.5 miles of fiber to provide businesses in a county business park with
better pricing and a wider variety of services. Two ISPs (Internet Service Providers) are on the
network and use it to deliver their services to business customers. The two ISPs pay the County a
fee for use of the network. The network was key in retaining the County’s largest employer, who
had indicated it would have to move its facilities if it could not get better Internet access.

Lit (Active) Network Projects
A “lit” network includes both fiber and the network electronics. In this approach, the municipality
provides network switches and customer equipment needed to deliver services, which are usually
provided by private sector service providers. Revenue can be much higher than with a dark fiber
project, but operational costs are also higher.
Rockbridge County and the cities of Lexington and Buena Vista won a broadband stimulus grant
for $10 million and built sixty miles of fiber and a data center in the City of Lexington. The network
was completed in 2012 and currently has several hundred business and institutional customers.
The Wired Road is a regional broadband authority in southwest Virginia that built fiber in Galax
and surrounding areas of Carroll and Grayson county. Now ten years old, the network has fiber
services in Galax, Hillsville, Independence, and several other areas with a total of more than forty
miles of fiber. Customers include residential homes, businesses, and local government.
The City of Palm Coast, Florida built a lit network in 2010 with a focus on providing more service
and pricing options for local businesses, including the City’s largest employer, who was making
plans to move to another locality. The network comprises about forty miles of fiber and customers
include the City, local businesses, the local hospital and many medical offices, and the school
system. The City has saved hundreds of thousands of dollars by eliminating leased lines, which
were replaced by City-owned fiber connections.
The City of Eagan, Minnesota built a lit fiber network eight years ago with the goal of attracting
more businesses to the community. The City also wanted to bring a major data center to Eagan.
The network has been very successful, and a major data center was built in Eagan four years ago.

Ordinance Changes

Onerous permitting has often been cited by private sector companies as an obstacle to expansion
of both fiber and wireless Internet services. Louisa County and Albemarle County both revised
their ordinances for tower siting to make it easier for wireless ISPs (WISPs) to locate towers in those
localities. Loma Linda, California was an early pioneer in this area. The community adopted an
ordinance more than a decade ago that required all new residential development to include
conduit and dark fiber as part of the amenities along with more traditional improvements like
water, sewer, sidewalks, and roads.
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DIG-ONCE POLICY
In the National Broadband Plan, Recommendation 6.8 states,
“Congress should consider enacting “dig once” legislation
applying to all future federally funded projects along rights-of-way
(including sewers, power transmission facilities, rail, pipelines,
bridges, tunnels and roads).”
While telecom conduit is less than one dollar per foot and the
fiber cable itself is relatively inexpensive at a dollar or two per
foot, the cost of placing underground conduit or burying the fiber
cable directly represents most of the cost.

The Federal
Highway
Administration
notes that as
much as 90% of
[underground]
broadband costs
are related to
construction
expense.

A related cost that is not always accounted for when underground
fiber is being installed is the damage to roads and right of way. It
is, unfortunately, common to have one company install fiber along
a thoroughfare only to have a second company come along later
and install a second cable. In our work around the country, we
have seen three and even four fiber cables installed in right of
way.
As more cables are placed in right of way, further
construction becomes more expensive, and damage to other utilities (e.g. electric service, water,
sewer) can occur. Where conduit and fiber have to cross streets using trenching, the road surface
is repaired but the integrity of the surface has been broken and ice, snow, and plowing damage is
more likely to occur later where trench seams are located. Even when underground boring
techniques are used, curbs and sidewalks may experience damage.
Some states and communities have tried to address these problems by encouraging shared
trenching and “dig once” policies. Arizona, Utah, and Minnesota have all enacted laws to reduce
over-building in right of way and to encourage sharing of trenches and/or conduit. The Arizona
Department of Transportation was given statutory authority to manage the installation of
broadband infrastructure in public right of way on state highways.
Nearly twenty years ago, the Utah Department of Transportation, anticipating the need for better
connectivity to support the 2002 Olympics in Salt Lake City, began requiring extra telecom conduit
capacity in road construction.
Minnesota law encourages the installation of conduit and fiber cable in state right of way if other
kinds of construction is taking place (e.g. road surface remediation, gas/water/sewer line
installation, etc.).
On the municipal level, several communities have been encouraging various forms of “dig once.”
Loma Linda, California is considered a pioneer in this area, with one of the earliest statutes
addressing the problem. In Loma Linda, all new construction must connect to the existing City
fiber network. The City has included standards not just for outside plant, but also requires Internet
capable structured cabling inside homes and commercial buildings (that is, Ethernet cable
installed to industry standards). Developers and building owners must bear the cost of the
cabling, but it is a small fraction of the total cost of a new structure.
Brentwood is another California community that started the dig once policy very early (1999).
Eighteen years later, 150 miles of conduit passes more than 8,000 homes and nearly all
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commercial properties.
Like Loma Linda, the City requires all new construction include
telecommunications conduit using a joint trench.
Sandy, Oregon instituted a dig once policy via a two word change to an existing ordinance (Sec.
17.84.60) by adding “broadband fiber” to the City list of public facilities, which already included
water, sewer, street lights, underground power lines, and mailbox units. So a developer building a
new subdivision in Sandy has to include all of the usual municipal infrastructure AND conduit/fiber
infrastructure to their development projects, and turn over all of those assets to the City when
completed.
Mount Vernon, Washington has a similar ordinance that instructs developers to place conduit
when building roads for a new residential or commercial project, and/or placing conduit if
excavating existing roads (e.g. to extend water or sewer service). Both Mount Vernon and Sandy
have a conduit/fiber master plan to guide where developers should be placing broadband
infrastructure; this ensures that the new assets get used as part of the broader community
network.
Mount Vernon’s ordinance is as follows:

12.20.015 Construction standards for the regulation of use of public rights-of-way
and public property.
All developments shall be required to construct and install telecommunications
conduit on all streets that are affected, disturbed, constructed and/or improved by
development unless otherwise approved, pending a review by the city engineer. This
conduit shall be for the purpose of installing telecommunications cable, fiber optic
wiring or other infrastructure as necessary.
This conduit shall be placed at horizontal and vertical locations as determined by
the city engineer. The conduit shall conform to the size, shape and characteristics as
determined by the city engineer based on industry standards. Once installed and
accepted by the city, the conduit shall become the property of the city of Mount Vernon.
Poulsbo, Washington has a lengthy ordinance on conduit standards. The ordinance (12.02.015
Conduit Standards) lays out both the reason and need for high speed telecommunications and
provides a detailed specification for installation/use.

RECOMMENDATIONS FOR ASHLAND
A “dig once” policy for the Town of Ashland would not necessarily have a large impact on the
Town budget immediately but would begin the process of getting Town businesses and residents
affordable access to “future proof” broadband infrastructure.
There are several kinds of
opportunities for a “dig once” policy to have an impact in Ashland.

• A requirement that all new residential subdivisions include a complete telecom conduit system that connects all
homes to a designated telecom cabinet or “meet me” box/shelter.
• Any new commercial construction and/or any commercial renovations would include telecom conduit installed
to adjacent right of way and terminated in an appropriately sized handhole.
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• The Town should add a “fiber overlay” layer to its GIS system. The new layer would indicate core network and
distribution network conduit routes so that the Town and/or developers would be able to identify where new
conduit and handholes should be placed.
• The Town could also consider adding a conduit/handhole allocation to its Capital Improvements Plan (CIP) so
that the Town Public Works department would have conduit and handholes in inventory for placement when
opportunities arise (e.g. intersection improvements, sidewalk improvements, etc.).
Despite the apparent attractiveness of placing telecom conduit in open ditches as other utilities
are being installed, there are some limitations. Gas companies usually refuse categorically to
allow the colocation of any other kind of infrastructure when gas lines are being installed or
replaced. Similarly, electric utilities are also typically resistant, and there are also some practical
problems to overcome. Telecom conduit cannot be placed below electric lines because of the
shock hazard if repairs are needed, and the electric utility will typically not allow conduit to be
placed directly over the electric lines—also because maintenance of the electric lines becomes
more difficult.
For water and sewer, the problem is similar. Telecom conduit placed too close to other utility lines
complicates repairs for both utilities. If the trench can be widened with a 24” to 36” offset for the
telecom conduit, this mitigates the problem, but widening the trench also incurs additional
expense.
In some cases, telecom conduit has been installed shortly after the trench has been closed but the
right of way is still clear of brush and other obstacles (using a 24” to 36” offset).
Telecom conduit can also be installed prior to sidewalk and street repairs (e.g. pavement grinding
and restoration); this lowers the cost of installation and takes advantage of the re-surfacing of the
road or the sidewalk replacement. This approach highlights the importance of a fiber overlay plan
for the Town, so that conduit is placed where desirable routes have already been identified.

Page 16 of 55

OVERVIEW OF THE MEET ME BOX
In Ashland, “meet me” boxes could be installed by developers
and/or the Town. A meet me box is a telecom cabinet with fiber
cables installed between the cabinet and nearby homes and/or
buildings.
Providers only have to reach the meet-me box,
lowering their costs. Both wireline and wireless providers can
use this infrastructure. This approach can also be used to
provide fiber services in business and industrial parks. Charles
City County installed five miles of fiber in their business park and
was able to attract a Tier One provider to provide service to an
existing business (a manufacturing plant that was going to leave
if the county did not help them get better Internet service).
The dark fiber approach minimizes operational costs. Service
providers would install their own equipment in the cabinet and
would pay a small monthly lease fee for the fiber strands they
use to connect customers to their services.

Ownership and Governance
The meet-me boxes and related fiber, conduit, and handholes would be owned by the Town.

Cost Discussion
For a meet-me box installed in a “main street” area (e.g in an alley behind commercial/retail
buildings) with relatively inexpensive and short fiber drop cables into nearby buildings, the lower
end of an installation might start at $35,000. For a box installed in a sub-division that requires
distribution conduit/fiber and drop cables, the cost per home is related to lot size and could vary
between a few hundred dollars and about $1500; this is a modest expense and some studies
show it adds $5,000 or more to the sales price of the home, so the developer will recover the
additional cost with a higher sales price.

Page 17 of 55

FIBER STUDY AREAS
For the purpose of developing early, pre-engineering cost estimates, five main areas in Ashland
were studied. Maps and cost estimates for each study area are included later in this section.
The main five areas are:

• Study Area One: Route One Corridor
• Study Area Two: Route One North
• Study Area Three: Dow-Gill Road
• Study Area Four: South Hill Carter Parkway
• Study Area Five: Downtown Ashland
• Additional route studies included

FIBER NETWORK CONSTRUCTION COST FACTORS
Fiber cost estimates are developed using the the categories below. For each category, the items,
labor, and activities associated with that category are calculated, using vendor price quotes, prices
for labor and materials from previous construction projects, and other sources of cost information.

Buildings, Improvements, and Prefabricated Shelters

This category includes any buildings and shelters constructed as well as improvements to the
buildings such as redundant HVAC systems, power improvements, fire suppression systems,
security and surveillance systems, etc.

Outside Plant Construction Materials
Network construction includes the outside plant materials needed to build the network. Items like
conduit, pedestals, cabinets, hand holes, and splice enclosures are all included in network
construction.

Outside Plant Construction Labor
Labor is typically included with network construction for the bidding process but is separated here
to help identify money that could be saved by leveraging local labor resources. Labor includes the
placement of pedestals and hand holes, the underground or aerial placement of conduit, the
construction of foundations (pads) for various structures throughout the network, and more.
Several material costs such as concrete and gravel are included in labor depending on the type of
job to be performed.

Network Equipment, Software, and Related Costs
Network equipment includes any network electronics that will be used in the network such as
routers, switches, and CPE. Network equipment also includes some items that do not use any AC
power but fall into a similar category such as patch panels, and patch cables. The equipment cost
will vary widely depending on the type of architecture chosen.

Administrative and Legal
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Legal counsel familiar with telecom agreements will be required to review contracts with service
providers, contractors, and other participants in the project. In some cases the local government
attorney may have some expertise in this area, but the services of a telecom attorney may be
required. Legal costs can vary with a particular location and tend to go down over time. The most
legal work is needed early in the first construction phase to develop business contracts with
service providers, to review construction and vendor contracts, and to broker lease agreements for
use of public or private property (where network equipment like cabinets or shelters have to be
located).

Leases, permits, and rights of way
Some costs will be incurred based on the permitting requirements of the project. If the Town is
able to place the colocation facility and any cabinets in public right of way or on Town properties
at no charge, the cost of leases will be lower. If cabinets or shelters have to be placed on private
property, the cost of the land or long term leases will increase. The cost of permits needed for
crossing wetlands, streams, other sensitive areas, and DOT permits are also included in this
category. Formal leases and negotiated lease payments are more desirable than providing some
form of free access to services.

Project Management

Project management for a community network build requires thorough and detailed planning,
experience in procuring construction materials for the project, and the ability to oversee and
convey project information to contractors through the duration of the project, including
construction inspection work (ensuring construction contractors have done their job properly).

Network Design and Engineering

This work include a full design of the outside plant network, cabinet and shelter specifications, and
extensive detail (blueprints) that specifies how all fiber cable, towers, buildings, and network
equipment is to be installed. These documents have to be completed prior to bidding out any
construction work, and are usually included as part of a construction bid package. The detail
includes fiber optic cable route determination and size determination, active and passive network
equipment selection and placement planning, splicing layouts and documentation, network
configuration planning, and all engineering necessary to complete construction.

Network Integration and Testing
Some configuring and testing will take place after the network is built and before it is ready for
use. In a dark network this involves labeling and documenting the routes of individual fiber
strands, and testing of any other features of the network such as generators, air conditioners, and
locks. In an active network the testing and integration includes integration requirements for a dark
fiber network plus the configuring and installation of switches, routers, and other network
equipment. Work in this category requires a skilled professional who is familiar with the network
architecture and the business model (e.g. open access).

Miscellaneous
This category provides a small budget for miscellaneous expenses that will arise during the course
of construction (e.g., bid advertisement costs, inventory tags, etc.).
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Contingencies
The Contingency category is included and calculated as a percentage of the total estimated cost
(e.g., 5% of total cost) to provide flexibility in managing the overall budget. Equipment costs can
and do change between the time an estimate is made and construction commences. Labor costs
can vary depending upon the time of year the work starts, the state of the local economy, and the
state of the national economy. Material costs and lead times can vary based on demand on certain
industries, energy costs, and location.
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STUDY AREA ONE: ROUTE ONE CORRIDOR
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Virginia Geographic Information Network (VGIN), Source: Esri, DigitalGlobe,
GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
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Route 1 Corridor Route Overview
ITEM/PROJECT
VALUE
Miles of Fiber / Conduit Installed
3.15
Number of Handholes Installed
42
Splice Closures Installed
42
Cabinets Installed
1
Number of Customers Connected
88
Take Rate - Percentage of the Buildings Passed who are connected with a drop and
30%
ONT
Aerial - Percentage of construction labor expected to be installed on utility poles.
0%
Trenching - Percentage of construction installed by trenching (Mini-ex, bucket, hand
10%
dig, trencher).
Boring - Percentage of construction installed by boring or other HDD methods.
65%
Slot Cutting - Construction installed in streets using diamond saws and similar
0%
specialty equipment.
Rock Saw - Construction method used to install conduit in ROW where rock
0%
prevents the use of other methods.
Direct Bury - Percentage of construction installed by direct bury methods (plow,
25%
vibratory plow,
Aerial Info
No Aerial Construction Estimated for this Neighborhood.
Fiber Optic Splice Closures (FOSCs) placed for every 4 buildings passed.
FOSCs
(4 drops to a FOSC)
Estimated labor rates are based upon common rates seen for recent
Other Notes
medium sized municipal projects.
Route 1 Corridor Cost Summary
ITEM/PROJECT
Route 1 Corridor Construction Materials
Route 1 Corridor Distribution Labor
Route 1 Corridor Structures, Cabinets, and Equipment
Route 1 Corridor Drop Construction
Network Construction Subtotal
Project Management, Network Engineering, Integration, and Testing
Engineering, Permitting
Misc Fees, Advertising, Technical Services
Bookkeeping and Administration
Other Costs Subtotal
Project Total
Contingency at 10%
Project Total (with contingency)

ESTIMATED
$62,781.83
$247,570.40
$25,165.00
$159,940.00
$495,457.23
$59,454.87
$20,475.00
$2,500.00
$750.00
$83,179.87
$578,637.10
$57,863.71
$636,500.81
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Route One North Overview
ITEM/PROJECT

VALUE
Miles of Fiber / Conduit Installed
0.84
Number of Handholes Installed
11
Splice Closures Installed
11
Cabinets Installed
0
Number of Customers Connected
13
Take Rate - Percentage of the Buildings Passed who are connected with a drop and
70%
ONT
Aerial - Percentage of construction labor expected to be installed on utility poles.
0%
Trenching - Percentage of construction installed by trenching (Mini-ex, bucket, hand
10%
dig, trencher).
Boring - Percentage of construction installed by boring or other HDD methods.
50%
Slot Cutting - Construction installed in streets using diamond saws and similar
0%
specialty equipment.
Rock Saw - Construction method used to install conduit in ROW where rock
0%
prevents the use of other methods.
Direct Bury - Percentage of construction installed by direct bury methods (plow,
40%
vibratory plow,
Aerial Info
No Aerial Construction Estimated for this Neighborhood.
Fiber Optic Splice Closures (FOSCs) placed for every 4 buildings passed.
FOSCs
(4 drops to a FOSC)
Estimated labor rates are based upon common rates seen for recent
Other Notes
medium sized municipal projects.

Route One North Cost Summary
ITEM/PROJECT
Vitamin Shoppe Extension Construction Materials
Vitamin Shoppe Extension Distribution Labor
Vitamin Shoppe Extension Structures, Cabinets, and Equipment
Vitamin Shoppe Extension Drop Construction
Network Construction Subtotal
Project Management, Network Engineering, Integration, and Testing
Engineering, Permitting
Misc Fees, Advertising, Technical Services
Bookkeeping and Administration
Other Costs Subtotal
Project Total
Contingency at 10%
Project Total (with contingency)

ESTIMATED
$16,820.86
$72,919.20
$3,790.00
$23,627.50
$117,157.56
$17,573.63
$5,460.00
$2,500.00
$750.00
$26,283.63
$143,441.19
$14,344.12
$157,785.31
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Dow Gil Route Overview
ITEM/PROJECT

VALUE
Miles of Fiber / Conduit Installed
0.69
Number of Handholes Installed
10
Splice Closures Installed
10
Cabinets Installed
0
Number of Customers Connected
22
Take Rate - Percentage of the Buildings Passed who are connected with a drop and
70%
ONT
Aerial - Percentage of construction labor expected to be installed on utility poles.
0%
Trenching - Percentage of construction installed by trenching (Mini-ex, bucket, hand
10%
dig, trencher).
Boring - Percentage of construction installed by boring or other HDD methods.
55%
Slot Cutting - Construction installed in streets using diamond saws and similar
0%
specialty equipment.
Rock Saw - Construction method used to install conduit in ROW where rock
0%
prevents the use of other methods.
Direct Bury - Percentage of construction installed by direct bury methods (plow,
35%
vibratory plow,
Aerial Info
No Aerial Construction Estimated for this Neighborhood.
Fiber Optic Splice Closures (FOSCs) placed for every 4 buildings passed.
FOSCs
(4 drops to a FOSC)
Estimated labor rates are based upon common rates seen for recent
Other Notes
medium sized rural projects.
Dow Gil Cost Summary
ITEM/PROJECT
Dow Gil Construction Materials
Dow Gil Distribution Labor
Dow Gil Structures, Cabinets, and Equipment
Dow Gil Drop Construction
Network Construction Subtotal
Project Management, Network Engineering, Integration, and Testing
Engineering, Permitting
Misc Fees, Advertising, Technical Services
Bookkeeping and Administration
Other Costs Subtotal
Project Total
Contingency at 10%
Project Total (with contingency)

ESTIMATED
$14,503.90
$65,278.80
$3,790.00
$39,985.00
$123,557.70
$18,533.65
$4,485.00
$2,500.00
$750.00
$26,268.65
$149,826.35
$14,982.63
$164,808.98
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STUDY AREA FOUR: SOUTH HILL CARTER PARKWAY
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Hill Carter Route Overview
ITEM/PROJECT

VALUE
1.25
17
17
0
17

Miles of Fiber / Conduit Installed
Number of Handholes Installed
Splice Closures Installed
Cabinets Installed
Number of Customers Connected
Take Rate - Percentage of the Buildings Passed who are connected with a drop and
15%
ONT
Aerial - Percentage of construction labor expected to be installed on utility poles.
0%
Trenching - Percentage of construction installed by trenching (Mini-ex, bucket, hand
10%
dig, trencher).
Boring - Percentage of construction installed by boring or other HDD methods.
50%
Slot Cutting - Construction installed in streets using diamond saws and similar
0%
specialty equipment.
Rock Saw - Construction method used to install conduit in ROW where rock
0%
prevents the use of other methods.
Direct Bury - Percentage of construction installed by direct bury methods (plow,
40%
vibratory plow,
Aerial Info
No Aerial Construction Estimated for this Neighborhood.
Fiber Optic Splice Closures (FOSCs) placed for every 4 buildings passed.
FOSCs
(4 drops to a FOSC)
Estimated labor rates are based upon common rates seen for recent
Other Notes
medium sized rural projects.

Hill Carter Cost Summary
ITEM/PROJECT
Hill Carter Construction Materials
Hill Carter Distribution Labor
Hill Carter Structures, Cabinets, and Equipment
Hill Carter Drop Construction
Network Construction Subtotal
Project Management, Network Engineering, Integration, and Testing
Engineering, Permitting
Misc Fees, Advertising, Technical Services
Bookkeeping and Administration
Other Costs Subtotal
Project Total
Contingency at 10%
Project Total (with contingency)

ESTIMATED
$25,198.27
$101,074.40
$3,790.00
$30,897.50
$160,960.17
$24,144.03
$8,125.00
$2,500.00
$750.00
$35,519.03
$196,479.20
$19,647.92
$216,127.12
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STUDY AREA FIVE: DOWNTOWN ASHLAND

PILOT 1 - Downtown Pilot
FIBER LENGTH - 9,000ft
BUILDING PASSED - 319

Proposed Network Fiber Design
07/13/18 - Ashland, VA
town limits
Fiber Project

!

Schools

!

Institutional

!

Public Building

!

Public Safety

!

Hospital

!

Address Point
Neighborhood
Virginia Parcels

02/12/2018
Credits: ESRI

0

0.05

0.1

Miles

²

Virginia Geographic Information Network (VGIN), Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User
Community
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Pilot 1 - Downtown Route Overview
ITEM/PROJECT
VALUE
Miles of Fiber / Conduit Installed
1.71
Number of Handholes Installed
80
Splice Closures Installed
80
Cabinets Installed
1
Number of Customers Connected
319
Take Rate - Percentage of the Buildings Passed who are connected with a drop and
100%
ONT
Aerial - Percentage of construction labor expected to be installed on utility poles.
0%
Trenching - Percentage of construction installed by trenching (Mini-ex, bucket, hand
10%
dig, trencher).
Boring - Percentage of construction installed by boring or other HDD methods.
80%
Slot Cutting - Construction installed in streets using diamond saws and similar
0%
specialty equipment.
Rock Saw - Construction method used to install conduit in ROW where rock
0%
prevents the use of other methods.
Direct Bury - Percentage of construction installed by direct bury methods (plow,
10%
vibratory plow,
Aerial Info
No Aerial Construction Estimated for this Neighborhood.
Fiber Optic Splice Closures (FOSCs) placed for every 4 buildings passed.
FOSCs
(4 drops to a FOSC)
Estimated labor rates are based upon common rates seen for recent
Other Notes
medium sized rural projects.
Pilot 1 - Downtown Cost Summary
ITEM/PROJECT
Pilot 1 - Downtown Construction Materials
Pilot 1 - Downtown Distribution Labor
Pilot 1 - Downtown Structures, Cabinets, and Equipment
Pilot 1 - Downtown Drop Construction
Network Construction Subtotal
Project Management, Network Engineering, Integration, and Testing
Engineering, Permitting
Misc Fees, Advertising, Technical Services
Bookkeeping and Administration
Other Costs Subtotal
Project Total
Contingency at 10%
Project Total (with contingency)

ESTIMATED
$63,793.75
$277,030.00
$25,165.00
$575,795.00
$941,783.75
$141,267.56
$9,405.00
$2,500.00
$750.00
$153,922.56
$1,095,706.31
$109,570.63
$1,205,276.94
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STUDY AREA SIX: LOW DENSITY BUSINESS AREA

PILOT 2 - Low Density Business
FIBER LENGTH - 6,500ft
BUILDING PASSED - 28

Proposed Network Fiber Design
07/13/18 - Ashland, VA
town limits
Fiber Project

!

Schools

!

Institutional

!

Public Building

!

Public Safety

!

Hospital

!

Address Point
Neighborhood
Virginia Parcels

02/12/2018
Credits: ESRI

0

0.0475

0.095
Miles

²

Virginia Geographic Information Network (VGIN), Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User
Community
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Pilot 2 - Low Density Business Route Overview
ITEM/PROJECT
VALUE
Miles of Fiber / Conduit Installed
0.76
Number of Handholes Installed
15
Splice Closures Installed
7
Cabinets Installed
1
Number of Customers Connected
28
Take Rate - Percentage of the Buildings Passed who are connected with a drop and
100%
ONT
Aerial - Percentage of construction labor expected to be installed on utility poles.
0%
Trenching - Percentage of construction installed by trenching (Mini-ex, bucket, hand
10%
dig, trencher).
Boring - Percentage of construction installed by boring or other HDD methods.
80%
Slot Cutting - Construction installed in streets using diamond saws and similar
0%
specialty equipment.
Rock Saw - Construction method used to install conduit in ROW where rock
0%
prevents the use of other methods.
Direct Bury - Percentage of construction installed by direct bury methods (plow,
10%
vibratory plow,
Aerial Info
No Aerial Construction Estimated for this Neighborhood.
Fiber Optic Splice Closures (FOSCs) placed for every 4 buildings passed.
FOSCs
(4 drops to a FOSC)
Estimated labor rates are based upon common rates seen for recent
Other Notes
medium sized rural projects.

Pilot 2 - Low Density Business Cost Summary
ITEM/PROJECT
Pilot 2 - Low Density Business Construction Materials
Pilot 2 - Low Density Business Distribution Labor
Pilot 2 - Low Density Business Structures, Cabinets, and Equipment
Pilot 2 - Low Density Business Drop Construction
Network Construction Subtotal
Project Management, Network Engineering, Integration, and Testing
Engineering, Permitting
Misc Fees, Advertising, Technical Services
Bookkeeping and Administration
Other Costs Subtotal
Project Total
Contingency at 10%
Project Total (with contingency)

ESTIMATED
$14,782.50
$95,380.00
$47,665.00
$29,540.00
$187,367.50
$28,105.13
$4,180.00
$2,500.00
$750.00
$35,535.13
$222,902.63
$22,290.26
$245,192.89
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STUDY AREA SEVEN: ASHLAND BUSINESS STRIP

PILOT 3 - Business
FIBER LENGTH - 4,000ft
BUILDING PASSED - 26

Proposed Network Fiber Design
07/13/18 - Ashland, VA
town limits
Fiber Project

!

Schools

!

Institutional

!

Public Building

!

Public Safety

!

Hospital

!

Address Point
Neighborhood
Virginia Parcels

02/12/2018
Credits: ESRI

0

0.05

0.1

Miles

²

Virginia Geographic Information Network (VGIN), Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User
Community
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Pilot 3 - England Businesses Route Overview
ITEM/PROJECT
VALUE
Miles of Fiber / Conduit Installed
0.76
Number of Handholes Installed
26
Splice Closures Installed
26
Cabinets Installed
1
Number of Customers Connected
26
Take Rate - Percentage of the Buildings Passed who are connected with a drop and
100%
ONT
Aerial - Percentage of construction labor expected to be installed on utility poles.
0%
Trenching - Percentage of construction installed by trenching (Mini-ex, bucket, hand
10%
dig, trencher).
Boring - Percentage of construction installed by boring or other HDD methods.
65%
Slot Cutting - Construction installed in streets using diamond saws and similar
0%
specialty equipment.
Rock Saw - Construction method used to install conduit in ROW where rock
0%
prevents the use of other methods.
Direct Bury - Percentage of construction installed by direct bury methods (plow,
25%
vibratory plow,
Aerial Info
No Aerial Construction Estimated for this Neighborhood.
Fiber Optic Splice Closures (FOSCs) placed for every 1 buildings passed.
FOSCs
(1 drops to a FOSC)
Estimated labor rates are based upon common rates seen for recent
Other Notes
medium sized rural projects.
Pilot 3 - England Businesses Cost Summary
ITEM/PROJECT
Pilot 3 - England Businesses Construction Materials
Pilot 3 - England Businesses Distribution Labor
Pilot 3 - England Businesses Structures, Cabinets, and Equipment
Pilot 3 - England Businesses Drop Construction
Network Construction Subtotal
Project Management, Network Engineering, Integration, and Testing
Engineering, Permitting
Misc Fees, Advertising, Technical Services
Bookkeeping and Administration
Other Costs Subtotal
Project Total
Contingency at 10%
Project Total (with contingency)

ESTIMATED
$23,065.00
$102,980.00
$17,665.00
$72,930.00
$216,640.00
$32,496.00
$4,180.00
$2,500.00
$750.00
$39,926.00
$256,566.00
$25,656.60
$282,222.60
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STUDY AREA EIGHT: NORTH HENRY FTTH

PILOT 4 - N. Henry FTTH
FIBER LENGTH - 7,000ft
BUILDING PASSED - 166

Proposed Network Fiber Design
07/13/18 - Ashland, VA
town limits
Fiber Project

!

Schools

!

Institutional

!

Public Building

!

Public Safety

!

Hospital

!

Address Point
Neighborhood
Virginia Parcels

02/12/2018
Credits: ESRI

0

0.0475

0.095
Miles

²

Virginia Geographic Information Network (VGIN), Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User
Community
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Pilot 4 - N. Henry FTTH Route Overview
ITEM/PROJECT
VALUE
Miles of Fiber / Conduit Installed
1.33
Number of Handholes Installed
42
Splice Closures Installed
42
Cabinets Installed
1
Number of Customers Connected
166
Take Rate - Percentage of the Buildings Passed who are connected with a drop and
100%
ONT
Aerial - Percentage of construction labor expected to be installed on utility poles.
0%
Trenching - Percentage of construction installed by trenching (Mini-ex, bucket, hand
10%
dig, trencher).
Boring - Percentage of construction installed by boring or other HDD methods.
80%
Slot Cutting - Construction installed in streets using diamond saws and similar
0%
specialty equipment.
Rock Saw - Construction method used to install conduit in ROW where rock
0%
prevents the use of other methods.
Direct Bury - Percentage of construction installed by direct bury methods (plow,
10%
vibratory plow,
Aerial Info
No Aerial Construction Estimated for this Neighborhood.
Fiber Optic Splice Closures (FOSCs) placed for every 4 buildings passed.
FOSCs
(4 drops to a FOSC)
Estimated labor rates are based upon common rates seen for recent
Other Notes
medium sized rural projects.

Pilot 4 - N. Henry FTTH Cost Summary
ITEM/PROJECT
Pilot 4 - N. Henry FTTH Construction Materials
Pilot 4 - N. Henry FTTH Distribution Labor
Pilot 4 - N. Henry FTTH Structures, Cabinets, and Equipment
Pilot 4 - N. Henry FTTH Drop Construction
Network Construction Subtotal
Project Management, Network Engineering, Integration, and Testing
Engineering, Permitting
Misc Fees, Advertising, Technical Services
Bookkeeping and Administration
Other Costs Subtotal
Project Total
Contingency at 10%
Project Total (with contingency)

ESTIMATED
$38,011.25
$175,130.00
$21,415.00
$175,130.00
$409,686.25
$61,452.94
$7,315.00
$2,500.00
$750.00
$72,017.94
$481,704.19
$48,170.42
$529,874.61
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STUDY AREA NINE: HIGH DENSITY RESIDENTIAL

PILOT 5 - Residential
FIBER LENGTH - 10,000ft
BUILDING PASSED - 208

Proposed Network Fiber Design
07/13/18 - Ashland, VA
town limits
Fiber Project

!

Schools

!

Institutional

!

Public Building

!

Public Safety

!

Hospital

!

Address Point
Neighborhood
Virginia Parcels

02/12/2018
Credits: ESRI

0

0.04

0.08
Miles

²

Virginia Geographic Information Network (VGIN), Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User
Community
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Pilot 5 - Residential Route Overview
ITEM/PROJECT
VALUE
Miles of Fiber / Conduit Installed
1.9
Number of Handholes Installed
52
Splice Closures Installed
52
Cabinets Installed
1
Number of Customers Connected
208
Take Rate - Percentage of the Buildings Passed who are connected with a drop and
100%
ONT
Aerial - Percentage of construction labor expected to be installed on utility poles.
0%
Trenching - Percentage of construction installed by trenching (Mini-ex, bucket, hand
10%
dig, trencher).
Boring - Percentage of construction installed by boring or other HDD methods.
80%
Slot Cutting - Construction installed in streets using diamond saws and similar
0%
specialty equipment.
Rock Saw - Construction method used to install conduit in ROW where rock
0%
prevents the use of other methods.
Direct Bury - Percentage of construction installed by direct bury methods (plow,
10%
vibratory plow,
Aerial Info
No Aerial Construction Estimated for this Neighborhood.
Fiber Optic Splice Closures (FOSCs) placed for every 4 buildings passed.
FOSCs
(4 drops to a FOSC)
Estimated labor rates are based upon common rates seen for recent
Other Notes
medium sized rural projects.

Pilot 5 - Residential Cost Summary
ITEM/PROJECT
Pilot 5 - Residential Construction Materials
Pilot 5 - Residential Distribution Labor
Pilot 5 - Residential Structures, Cabinets, and Equipment
Pilot 5 - Residential Drop Construction
Network Construction Subtotal
Project Management, Network Engineering, Integration, and Testing
Engineering, Permitting
Misc Fees, Advertising, Technical Services
Bookkeeping and Administration
Other Costs Subtotal
Project Total
Contingency at 10%
Project Total (with contingency)

ESTIMATED
$48,925.00
$235,580.00
$21,415.00
$219,440.00
$525,360.00
$78,804.00
$10,450.00
$2,500.00
$750.00
$92,504.00
$617,864.00
$61,786.40
$679,650.40
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CONDUIT AND DARK FIBER
BUSINESS MODEL
As the Town of Ashland continues to expand the conduit/fiber network currently under
construction, it should be operated as Town-owned project. As Town-owned infrastructure, the
network is vested in the community and can be operated on behalf of the community and
economic development needs of the community.
The network will be operated as a dark (no network electronics) fiber optic and telecom conduit
network available to any and all service providers, including incumbent providers who want access
to the significant market opportunity represented by the residents and businesses of the Town.
The Town will have a limited number of essential roles:

• Contract and Staff Management - The Town will hold contracts for outsourced network repairs and maintenance
and outsourced construction of conduit extensions. The Town will also manage service provider contracts for the
fiber and/or conduit leases offered on the network. The limited scope of the network should minimize internal
staff requirements. Where it is efficient and effective, the Town would seek to use qualified private sector firms
to handle the technical operations of the network to minimize the number of staff required to manage the
network.
• Financial Management - The Town will provide the financial oversight of the network.

Most routine

bookkeeping and accounting would not require full time staff and can be handled easily with existing Town
accounting resources.
• Public Awareness - The Town will need to maintain a modest, ongoing public awareness campaign to ensure
that residents and local businesses are aware of the opportunity to obtain higher performance, broadband
services from local providers using the Town infrastructure. While service providers would be responsible for
their own sales, billing and customer management, the Town would focus on availability awareness in the
community.
• Project Development/Management - As funding sources are developed for individual network projects, the
Town will provide financial and project oversight of these projects during the implementation and construction
phase.

The Core Network
In Ashland the network core (or fiber backbone) will be the conduit/fiber network and any future
expansion. Service Provider equipment will be located at a meet-me cabinet— a centrally located
rack and patch panel for allocating and managing the leased fiber strands.

Distribution and Access Networks
Ashland will be investing in passive network elements which will primarily consist of conduit, dark
fiber, splice closures, and handholes. Any cabinets and last mile fiber infrastructure would be
provided by service providers. Drops constructed from the provider distribution fiber to the
customer premise is considered to be the access portion of the network, and would be connected

Page 39 of 55

to the nearest Town-owned handhole. The Town will be responsible for constructing and installing
the drop cable, thereby providing a contiguous end to end dark fiber connection between the
nearest meet-me box and business/residential customers.

Service Provider Attachment
Service Providers will be able to connect to Ashland fiber at any handhole or splice closure on the
network. Access to splice closures is managed by the Town. Any IRU/lease holder who needs a
splice in an existing handhole or splice closure must place an order with the Town and will be
charged for the actual cost, plus 15%.

Service Delivery & Provisioning

Service providers will be responsible for configuring and managing their own services over the
fiber.
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OPERATING A DARK FIBER
NETWORK
As providers sign agreements with the Town to use fiber strands, Ashland must have resources in
place to maintain and repair the dark fiber and conduit if damage occurs (break-fix repair). A plan
for the maintenance of the network will need to be developed prior to leasing any conduit to
providers.

• Outside Plant Maintenance – Ashland would be responsible for maintaining the Town-owned conduit and any
Town-owned dark fiber that may be installed in the conduit. These responsibilities will include utility locates,
routine maintenance of conduit/fiber (relatively rare), and emergency break-fix (also rare, but requires
immediate response).
• Service Providers – As the Town signs an agreement with one or more service providers they will need time to
connect their fiber to the Town fiber backbone, install equipment, and configure their network for the new
services. If construction is involved this process could take several months.
Once the providers are ready to begin providing retail services, the enterprise
becomes operational and a variety of ongoing tasks and activities begin to
take place.

• Service Provider Management – Service providers sell directly to their own customers.
Once they have obtained a new customer that is passed by Town or provider-owned
distribution fiber or conduit, the provider completes the building penetration and
interior connection to deliver the service requested by the customer (e.g. Internet,
phone, data backup, etc.).
• Network Operations – Dark fiber and conduit networks require little or no ongoing
monitoring or support, but the Town will have to have procedures and processes in
place to receive notification of damage and to manage the repairs.
• Network Maintenance – Routine maintenance of a conduit/dark fiber network will be
limited, but non-routine/emergency maintenance support must be in place as soon as
the network has customers. Fiber is occasionally damaged (e.g. tree limb falling on
aerial fiber, backhoe damaging buried fiber), and a qualified firm must be available to
make repairs within two to four hours. This service is usually outsourced to a qualified
private sector company.
• Business Administration – The fiber and conduit network will have a relatively small
number of customers, which are the connected service providers, local business and institutional customers that
have a need for dark fiber or conduit, and the Town itself. Prudent and careful financial management is needed
for accounts receivables and accounts payables, along with other normal bookkeeping activities--chart of
accounts maintenance, bank deposits, check writing, and other tasks. Existing Town financial staff should be
able to handle the modest bookkeeping and accounting tasks. The network revenue and direct expenses

Page 41 of 55

should be maintained as a separate set of financial records (e.g. an enterprise fund) to provide complete
transparency about the financial position of the project.
• Marketing and Awareness – While service providers will be responsible for their own marketing and sales
efforts, an ongoing modest awareness/marketing campaign is required to ensure that businesses and residents
are aware of the Town effort and its benefits.

EQUIPMENT
The Ashland network will include only passive network items, including conduit, dark fiber,
cabinets, and patch panels.

Passive Equipment

Passive equipment is equipment that is not addressable on the network, but still plays an
important role.

• Fiber patch cables
• FTU - A Fiber Termination Unit is the enclosure mounted to a customer premise where fiber is terminated. (“Wall
Box”). The Town should allow service providers to install their own drops and FTUs.
• Closures, Splice Cases, or FOSCs are the enclosures in a handhole that protect the splicing from distribution
fiber to drop fiber.
• Patch panels (connector types). The Town should provision and manage a single patch panel.
• Hand holes and vaults - These are part of the dark fiber core network.
• Cabinets, Shelters - With the exception of a central “meet-me” cabinet or location, any other cabinets or shelters
should be the responsibility of the providers.
• Equipment Racks - The Town may not wish to offer any rack space for provider equipment. A Town patch panel
will be used to cross connect leased fibers as needed. All patch cable installs and cross-connects will be
performed by Town staff or designated contractors.

NETWORK EXPANSION
If the conduit/fiber network is expanded over time, there will be a period of time when some
construction is underway. During a network expansion phase, parts and materials have to be
ordered, delivered and stored until put into operation. Shipments have to be reconciled with
orders prior to payment. The Ashland network will construct new conduit segments through the
management of contracts with outside firms and contractors.

Construction and Contractor Management Activities
• Build new conduit and install dark fiber as needed.
• Inventory and track all significant equipment, parts, and equipment.
• Reconcile shipped items with shipping tickets and purchase orders.
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• Maintain and repair existing fiber facilities as needed.
• Ensure all procurement meets local and state procurement rules.

TYPICAL CONTRACT SERVICES
Contract services may be used or required as needed, with some services starting prior to service
provider or lessee use of the network. For many work roles and responsibilities, this approach
helps manage cash flow and will help match revenue and expenses better.
The Town Manager will have primary responsibility for ensuring that appropriate RFPs are
developed that adequately describe the work to be performed. Once a firm has been selected for
a particular area of responsibility, the Town Manager or delegated Town staff will have primary
oversight of the contractor firm and staff.
In some cases the work contracts will require
appropriate legal review and that contractors have appropriate insurance, liability and errors and
omissions coverage, and bonding where required.

• Project management — Expansion of the network may require the use of a firm to manage the construction
process (or the Town provides this work).
• Conduit network design and strategy — The Town may make occasional use of a network planning firm to help
develop expansion routes, assist with pricing strategy, help with service provider negotiation, and other related
tasks.
• Conduit network build out — The Town, as it expands the network, will typically use a qualified construction firm
and/or the Public Works Department for this work.
• Legal services — The Town Attorney will assist as needed with lease agreements and IRU contracts.
• Bookkeeping and accounting — Town staff will provide the limited amount of financial support needed..
• Marketing services — The Town may make occasional use of a local ad agency or marketing firm for assistance
with marketing materials (e.g. logo design, Web design, brochure design, etc.).

OTHER TOWN MANAGEMENT ROLES
A wide range of high level activities will take place regularly. Some of the items on this list also
appear in other sections of this document, but are listed here to provide a high level overview of
key business and management related activities.

Activities
• Provide continuity of leadership and project management.
• Provide monthly reports to Town Council.
• Meet as needed with Council and other interested parties and stakeholders (e.g Chamber of Commerce,
Merchants Association, etc.).
• Monitor service provider performance and assist with dispute resolution.
• Manage leases, right of way agreements, and other real estate-related activities.
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• Manage contract and work activities of outside plant repair and maintenance contractor.
• Meet with local groups as needed to promote use of the network.
• Represent the project at state level meetings and hearings.
• Meet with visitors and interested parties from other cities and regions.
The Town will have the primary responsibility for ensuring that management and administration of
the enterprise is handled appropriately.

ASSET MANAGEMENT
A primary role of the project will be to manage assets owned directly by Ashland. These assets will
include conduit, fiber, cabinets, easements, and right of way. Additionally, these assets have to be
managed and tracked during the construction and build out process prior to being put into
operation.
The asset management will consist of two primary areas of responsibility:

• Legal contracts, ranging from simple documents of a page or two for property easements, pole attachment
rights, or tower access for an antenna to more complex legal documents that might cover twenty or thirty year
leases of significant assets. These longer documents will have payment schedules and fee calculations. Legal
counsel and review will be required for many if not most of these documents, at least for the first time they are
written. Some documents will become “standard” contracts that will likely not require review for each lease
unless significant changes are needed.
• Management of hard assets, which will include fiber cable, conduit, and handholes, and other fiber-related
materials.

Activities
• Procure and manage leases for access to public right of way, private property
• Select, purchase, and track location and value of passive infrastructure, including fiber, duct, cabinets, and other
facilities.
Town staff and the Town attorney will have the responsibility of creating, managing, and tracking
leases and other legal documents related to asset management. The network may need additional
assistance from qualified legal counsel for occasional review of legal documents. The network will
have to maintain a complete inventory of all physical items and real property.
The Town will require a network inventory management process, which could be as simple as a set
of spreadsheets or modest database, with an accompanying process to ensure that data is
entered and updated in a timely manner. For all major pieces of equipment (i.e. purchases of
more than $100, typically), data like vendor, model number, serial number, date put in service, and
service notes will need to be maintained.
Note that asset management is extremely important, especially fiber strand management. We
know of at least one small Town that did not maintain adequate strand in-use records and had to
install additional fiber cable at significant cost.
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LEGAL AND REGULATORY
Investments in community telecom infrastructure require attention to local, state, and Federal
regulatory issues. The management of telecom infrastructure is a business enterprise that requires
a variety of legal contracts, service agreements, maintenance and work agreements, procurement
and performance contracts, and corporate legal documents of various kinds.

• Identification of state and Federal laws that may affect operations.
• Development of service provider master agreements and service agreement addendums.
• Leases for easements and rights of way.
• Review of work contracts for consultants, contractors, and engineering firms.
• Review of maintenance and operations agreements.
The project will require the services of an attorney with some demonstrable experience with
community telecom agreements. Many attorneys are not familiar with municipal open access and
multi-provider networks, and some time and effort should be made to carefully qualify an attorney
or firm prior to hiring them.

OUTSIDE PLANT MAINTENANCE
The conduit (and dark fiber, if included) network will require some limited routine maintenance
and some unscheduled maintenance. Routine maintenance could include physical inspection of
facilities and equipment, and repairs required by normal wear and tear and weather.
Unscheduled maintenance could include repairs due to ice and wind damage, vandalism, or other
accidental damage (car/truck accidents, snowplow damage, backhoe and other kinds of damage
to underground facilities).

Locates
• The budget allocation for locate services will be included in the Ashland Network’s Operations and Maintenance
budget.
• The Network will have a membership in the Virginia 811 (Miss Utility) locate service.
• The Network should maintain a list of qualified locate contractors and engage at least one to perform regular
locate services for the network. Optionally, Town staff can perform locates at significantly less cost with nominal
training.

Outside Plant Maintenance
• Town staff will maintain GIS mapping and documentation of assets for the network.
• If dark fiber has been placed in the conduit network, Town staff will track all fiber splices in an appropriate
tracking database.
• Town staff will manage break/fix services and procedures.

Equipment inventory
• Periodic audits of the network inventory will be especially important during network expansions.
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Spares management
• If required by the OSP maintenance contract, the Town of Ashland will store spare equipment, and OSP
construction materials in a secure location.
• Non-tagged network inventory such as connectors, patch cables, clamps, and consumables should be included
in the spare inventory.

SERVICE PROVIDER MANAGEMENT
• Attraction of service providers will take time and effort during the early formation of the network. During the
network build up, there must be a parallel and regular effort to meet with service providers, explain the
financial and technical aspects of the opportunity, and work with interested service providers to help them
develop business and marketing strategies for their proposed services.
• To get a provider commitment to use the network may take several meetings, particularly with incumbents, who
often need additional help understanding the business model and how to adjust their own internal business
models for the new environment.
• Rates for the transport should be reviewed annually and adjusted upward or downward if necessary to ensure
both the guaranteed network performance and to meet the network financial goals.
• Once providers are on the network, the network operations group will provide routine support for service
providers, including the set up, configuration, and testing of new services, troubleshooting problems, and
assisting with customer management.

POLICY RECOMMENDATIONS
The Town of Ashland is providing dark fiber infrastructure to service providers and dark fiber
lessees as a basic infrastructure service. The Ashland network is being offered as a dark fiber
“transport only” service, and the Town does not intend to provide any retail Internet, TV, or voice
services. All business and residential services will be provided by private sector service providers.

• Carriers, providers and lessees will have full access to any connected business or institution anywhere on the
Ashland fiber network.
• No single provider may lease (or obtain an IRU) for more than 35% of the dark fiber strands allocated for third
party use.
• Dark fiber lease prices will be non-discriminatory and available to any public or private entity.
• Third party sub-leasing will not be allowed.
• Access to splice closures is managed by the Town. Any IRU/lease holder who needs a splice in an existing
handhole or splice closure must place an order with the Town and will be charged for the actual cost, plus 15%.
• Town patch panel access: The Town will provide the patch cables needed for patching fiber strands through the
Town-owned fiber termination rack. Only Town staff will have access to the fiber termination rack.
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FINANCING OPTIONS
It is important to note that Town investment in fiber infrastructure will have a conservative life span
of forty years or more (e.g. conduit, fiber cable). These types of infrastructure investments create
hard assets that have tangible value and can then be leveraged for additional borrowing. The
demand for services and the associated fees paid for those services will provide the revenue that
will pay back loans over time. There is ample time to recoup not only the initial capital investment,
but also to receive regular income from the infrastructure.
The financing of community-owned telecommunications infrastructure faces several challenges
with respect to funding.
Not all local governments are willing to commit to making loan guarantees from other funding
sources like property taxes, because the idea of community-owned telecom infrastructure has a
limited track record and therefore a higher perceived risk.
Similarly, citizens are not always willing to commit to the possibility of higher taxes that may be
needed to support a telecom infrastructure initiative, for many of the same reasons that local
governments are still reluctant to make such commitments: perceived risk and a lack of history for
such projects.
Finally, banks and investors are also more skeptical of community telecom projects because of the
relative newness of the phenomenon. By comparison, there are decades of data on the financial
performance of water and sewer systems, so the perceived risk is lower.
Somewhat paradoxically, the cost of such a community digital road system is lower when there is a
day one commitment to build to any residence or business that requests service. This maximizes
the potential marketplace of buyers and attracts more sellers to offer services because of the
larger potential market. This is so because:
Service providers are reluctant to make a commitment to offer services on a network without
knowing the total size of the market. A larger market, even if it takes several years to develop, is
more attractive.
Funding agencies and investors that may provide loans and grants to a community network
project want to know how the funds will be repaid and/or that grants will contribute to a financially
sustainable project. Knowing that the size of the customer base is the maximum possible for a
service area helps reduce the perceived risk for providing loans and grants.

Bonding
Revenue bonds are repaid based on the expectation of receiving revenue from the network, and
do not obligate the local government or taxpayers if financial targets are not met. In that respect,
they are different from general obligation bonds. Many kinds of regional projects (water, sewer,
solid waste, etc.) are routinely financed with revenue bonds. We believe many community projects
will eventually finance a significant portion of the effort with revenue bonds, but at the present
time, the limited financing history of most community-owned broadband networks has limited the
use of revenue bonds.
Selling revenue bonds for a start up municipal network can be more challenging because there is
no financial or management history for the venture. Bond investors typically prefer to see two or
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three years of revenue and expenses and a track record of management success. It would be
advisable for the Town to have an early conversation with qualified municipal bond counsel to
assess the viability of this approach.
Obtaining funding using revenue bonds requires an excellent municipal credit rating and an
investment quality financial plan for the operation and management of the network. Revenue
bonds must be used carefully, and a well-designed financial model is required to show investors
that sufficient cash flow exists to pay back the loans.
General obligation bonds are routinely used by local governments to finance municipal projects
of all kinds. G.O. bonds are guaranteed by the good faith and credit of the local government, and
are not tied to revenue generated by the project being funded (i.e. revenue bonds). G.O. bonds
obligate the issuing government and the taxpayers directly, and in some cases could lead to
increased local taxes to cover the interest and principal payments. Some bond underwriters have
indicated a willingness to include telecom funds as part of a larger bond initiative for other kinds
of government infrastructure (e.g. adding $1 million in telecom funds to a $10 million bond
initiative for other improvements).
In discussions with bond underwriters, it has been suggested that it would be easier to obtain
bond funds for telecom if the telecom bonding amount was rolled into a larger water or sewer
bond, or some other type of bond request that are more familiar to the bond market.

Coop Membership Fees
If a broadband coop were formed, coop one time membership fees could be used to provide a
substantial portion of the needed funds. For fiber improvements, this fee could be set at a level
that pays for part or all of the cost of building the fiber to the business or residential premises. It
may also be possible to work with local banks to provide a financing option (e.g. the membership
fee could be paid monthly over a period of several years to reduce the financial burden on a
household or business). In this case, the coop would own and manage the network instead of the
Town.

Lease Fees

Initiatives like tower access and access to local government-owned conduit and fiber can create
long term revenue streams from lease fees paid by service providers using that infrastructure. The
City of Danville has recovered their entire initial capital investment from lease fees paid by
providers on the nDanville fiber network.

Special Assessment

Communities like Bozeman, Montana and Leverett, Massachusetts have been funding broadband
infrastructure improvements with special assessments (in Leverett, $600/year for five years), and in
Bozeman, TIF (Tax Increment Funding) is being used in some areas to add telecom conduit,
handholes, and dark fiber.

Connection Fees
Tap fees, pass by fees, and connection fees are already commonly used by local governments for
utilities like water and sewer. The revenue share model can be strengthened from additional
sources of revenue, including one time pass by fees, connection fees and sweat equity
contributions.
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Pass By Fees – Pass by fees could be assessed once the fiber passes by the property, just as some
communities assess a pass by fee when municipal water or sewer is placed in the road or street–
and the fee is assessed whether or not the premise is connected, on the basis that the value of the
property has been increased when municipal water or sewer service passes by. At least one study
has indicated that properties with fiber connections have a higher value by $5,000 to $7,000 than
similar properties without fiber access.
One Time Construction Fees – A one time construction fee can be assessed to property owners
(e.g. residents and businesses) when the fiber drop from the street to the premise is installed. This
is similar to the kinds of connection fees that are typically charged when a property is connected
to a municipal water or sewer system. The fee is used to offset the cost of the fiber drop and the
Customer Premise Equipment (CPE) needed to provide the operational access to the network.
The connection fee can be modest (e.g. $100) or it can be a larger percentage of the actual cost of
the connection. Fiber CPE may range from $250 to $350 and a fiber drop may cost from $200 for
a premise very close to the distribution fiber passing along the property to $1,000 or more if the
premise is hundreds of feet from the road. One variant would be to charge a minimum
connection fee for up to some distance from the road (e.g. $100 for up to 75’ and $2 for each
additional foot).
There is already some data that indicates that residential property values increase by as much as
$5,000 to $7,000 if fiber broadband services are available, so pass by fees can be justified on the
basis of increased property values accruing to the property owner. Given the novelty of this
approach, pass by fees may need more time to become an accepted finance approach, but tap
fees (for installing the fiber cable from the street or pedestal to the side of the home or business)
may be easier to use, especially for businesses that may need improved broadband access. Tap
fees have the potential of reducing the take rate in the early phases of deployment, but as the
value of the network becomes established, it is likely that there will be much less resistance to
paying a connection fee.

Grants
Grant funding is limited and should be viewed as part of a larger basket of funding. Federal funds
from sources like the USDA and the FCC are highly competitive and often come with substantial
limitations on who can qualify and how the funds can be used. CDBG funds can support telecom
infrastructure construction but must be tied to job creation and/or job retention.

New Markets Tax Credit

New markets tax credits are a form of private sector financing supported by tax credits supplied by
the Federal government. The New Markets Tax Credit (NMTC) Program permits taxpayers to
receive a credit against Federal income taxes for making qualified equity investments in
designated Community Development Entities (CDEs). The CDEs apply to the Federal government
for an allotment of tax credits, which can then be used by private investors who supply funds for
qualifying community projects. Substantially all of the qualified equity investment must in turn be
used by the CDE to provide investments in low-income communities.
The credit provided to the investor totals 39 percent of the cost of the investment and is claimed
over a seven-year credit allowance period. In each of the first three years, the investor receives a
credit equal to five percent of the total amount paid for the stock or capital interest at the time of
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purchase. For the final four years, the value of the credit is six percent annually. Investors may not
redeem their investments in CDEs prior to the conclusion of the seven-year period.
Throughout the life of the NMTC Program, the Fund is authorized to allocate to CDEs the authority
to issue to their investors up to the aggregate amount of $19.5 billion in equity as to which NMTCs
can be claimed.
These tax credits can be quite useful, and there may be some areas that qualify. However, it can
take up to a year or more to apply and then finally receive NMTC-related cash. This can be a
useful long term source of funds.
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RISK FACTORS, LEGAL AND
REGULATORY ISSUES
Market Size

Market size is a key consideration for evaluating risk. Market size (called “addressable market,” or
the number of potential customers) determines the level of interest of service providers, who are
the primary customers of an open network. Certain kinds of services are essential to the financial
viability of a community network, especially TV and telephone services. While telephone services
can be offered affordably in even very small markets, the overhead costs of establishing a local or
remote TV head end (equipment that manages and distributes the channels available from a
provider) is still relatively expensive compared to providing other services like Internet access. A
rule of thumb for evaluating market size is that a minimum of four to five thousand potential
residential customers (households) are needed to attract an IP TV provider. Note that fiber is
required for adequate TV package offerings.
The Town of Ashland represents a business opportunity for service providers who can make a
business case for providing advanced services beyond Internet access, TV, and telephone: home
health care, home security monitoring, computer backups, pay per view/video on demand, and
other high margin services are going to become increasingly common. Alternatives to existing
cable and satellite TV offerings will not become available until fiber connections are more widely
available.

Take Rate

Take rate refers to the number of customers that actually subscribe to one or more services. Take
rate targets are established in a detailed financial projection, and are adjusted over time as actual
take rate data becomes available once the network is in operation. If the take rate is too low,
revenues will not meet goals, and lowered revenues may affect the project’s ability to pay its bills
and maintain and operate the network.
Take rate projections are a significant risk factor in any project of any size, and must be considered
carefully. Take rate risk can be managed by only building in areas where businesses have made a
threshold commitment to buy a minimum dollar value of services (e.g. 40% of businesses in a
defined area must commit in advance before build out would commence).

Funding
Excellent leadership and hard-nosed business management of the enterprise are essential to the
project’s ability to obtain necessary funding. Although the network may be operated as a
government effort, it must be managed with the same attention to costs, revenue, and financial
administration as any private sector business. The project must be able to develop and maintain
“investment quality” financial reports and business models to attract private sector sources of
funding like revenue bonds, municipal leases, commercial loans, and business contributions. If
investments are restricted to basic infrastructure like tower sites, fiber, towers, and equipment
shelters, maintenance costs will be relatively low and it should be possible to structure attractive
tower space lease rates to cover routine maintenance, minimizing financial risk and requiring
limited funding.
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Service Providers
While in many respects a community broadband network shares many similarities with other
public utilities (e.g. roads, water, sewer) there is one fundamental difference. Other public utilities
like water and sewer have a captive audience and the utility is able to operate as a monopoly–
meaning the customer base can be taken for granted. Based on our experience with service
providers in other parts of Virginia, we do not anticipate any difficulties obtaining service
providers.
A community broadband network is a public/private enterprise, and service providers are the
primary customers of the network. Service providers cannot be taken for granted. Instead, a fair
fee structure, a high quality network, excellent maintenance and operations processes, and
organizational flexibility will be required to recruit and retain service providers.
Projects that are not successful in attracting service providers will fail. Affordable lease rates for
tower space and/or fiber connections will attract service providers.
Other open access
projects(e.g. Danville, VA; New Hampshire FastRoads,; Bozeman Fiber; Utopia/Salt Lake City area)
have not had any difficulty getting service providers to use the infrastructure. Indeed, the Utopia
project has twenty-three providers on its network.

Technology

A question that often dominates early discussions of community broadband projects is, “Are we
picking the right technology and systems?” Everyone has experienced the rapid obsolescence of
computers, cellphones, printers and other IT equipment.
There is always some risk associated with making a substantial investment in a network. However
the risk can be managed. In a predominantly fiber network, a large portion of the investment will
be dedicated to getting fiber in the ground or on poles throughout the community. Properly
installed fiber has a minimum 25 to 30 year useful life, and fiber installed by the telephone
companies in the seventies is still in use today. Fiber also has a useful property not shared with
other public systems like water, roads, and sewers. The capacity of fiber can be increased without
replacing the fiber or adding additional fiber. Instead, fiber capacity can be increased indefinitely
by replacing the electronics at each end of the fiber. This means that a community investment in
fiber creates a stable, long term asset for the community with long lasting value.
The equipment used to light the fiber has a shorter useful life, and is usually depreciated over a
period of 7 to 9 years. Some equipment may remain useful longer than that. Wireless equipment
must be replaced much more often (typically 2 to 4 years of useful life) because it is typically
exposed to much harsher conditions (extreme heat and cold, lightning strikes, ice, snow, rain,
wind).
The primary technology risk is selecting a vendor who provides equipment that does not perform
as advertised. This risk can be managed by a careful procurement process which would include a
careful analysis of network capacity and features, detailed RFPs that specify equipment features
and functions explicitly, and a thorough RFP evaluation process.

Legal and Regulatory Issues

Community-owned broadband projects are subject to state and Federal regulations of various
kinds, but unless a project is offering retail services (e.g. the local government is selling Internet,
TV, and/or voice services directly to residents and businesses), there are limited regulatory issues.
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The City of Eagan, Minnesota’s AccessEagan Gigabit fiber network has been in operation for
seven years, and has four private sector service providers offering services. There has never been
an incumbent legal challenge because incumbent providers like Comcast and CenturyLink have
been invited to use the network (both have repeatedly declined).
The key strategy is for community-owned projects to adopt the wholesale model of leasing
passive infrastructure like towers and dark fiber and for active networks (with network electronics)
to lease circuits to providers on a wholesale basis rather than selling retail services. The Utopia
project, which offers services in fourteen communities in the Salt Lake City area, has been targeted
in the past as a “failed” effort but has overcome some early financial challenges and today has 23
private sector providers offering a wide range of price points and service packages—delivering
true choice and competition to citizens and businesses. The wholesale model is not subject to
many of the FCC (Federal Communications Commission) regulatory requirements.
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APPENDIX A: GLOSSARY
Active network:
Typically a fiber network that has electronics (fiber switches and
CPE) installed at each end of a fiber cable to provide “lit” service to a customer.
Asymmetric connection: The upload and download bandwidth (speed) are not equal. Cable
Internet and satellite Internet services are highly asymmetric, with upload speeds typically 1/10 of
download speeds. Asymmetric services are problematic for home-based businesses and workers,
as it is very difficult to use common business services like two way videoconferencing or to transfer
large files to other locations.
Backhaul:
Typically refers to a high capacity Internet path out of a service area or locality that
provides connectivity to the worldwide Internet.
Colo facility: Colo is short for Colocation. Usually refers to a prefab concrete shelter or data
center where network infrastructure converges. A colo or data center can also refer to a location
where several service provider networks meet to exchange data and Internet traffic.
CPE: Customer Premises Equipment, or the box usually found in a home or business that provides
the Internet connection. DSL modems and cable modems are examples of CPE, and in a fiber
network, there is a similarly-sized fiber modem device.
Dark fiber:
Dark fiber is fiber cable that does not have any electronics at the ends of the fiber
cable, so no laser light is being transmitted down the cable.
Fiber switch:

Network electronic equipment usually found in a cabinet or shelter

FOSC: Fiber Optic Splice Closure, or often just called “splice closure.” See splice closure.
FTTH/FTTP/FTTx:
Fiber to the Home (FTTH), Fiber to the Premises (FTTP), and Fiber to the X
(FTTx) all refer to Internet and other broadband services delivered over fiber cable to the home or
business rather than the copper cables traditionally used by the telephone and cable companies.
Handhole:
Handholes are open bottom boxes with removable lids that are installed in the
ground with the lids at ground level. The handholes provide access to fiber cable and splice
closures that are placed in the handhole. Handholes are also called pull boxes.
IP video:
Video in various forms, including traditional packages of TV programming,
delivered over the Internet rather than by cable TV or satellite systems.
Lit network: A “lit”network (or lit fiber) is the same as an active network. “Lit” refers to the fact
that the fiber equipment at each end use small lasers transmitting very high frequency light to
send the two way data traffic over the fiber.
Latency:
The time required for information to travel across the network from one point to
another. Satellite Internet suffers from very high latency because the signals must travel a round
trip to the satellite in stationary orbit (22,500 miles each way). High latency makes it very difficult
to use services like videoconferencing.
Passive network:
Refers to infrastructure that does not have any powered equipment
associated with it. Examples include wireless towers, conduit (plastic duct), handholes, and dark
fiber.
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Pull boxes: Pull boxes (also called handholes) are used to provide access to fiber cable and splice
closures.
They are called pull boxes because they are also used during the fiber cable
construction process to pull the fiber cable through conduit between two pull boxes.
SCADA:
Supervisory Control and Data Acquisition. Used by the electric utility industry and
some other utilities (e.g. water/sewer) to manage their systems.
Splice closures: Splice closures come in a variety of sizes and shapes and are used to provide
access to fiber cable that has been cut open to give installers access to individual fiber strands.
Splice closures are designed to be waterproof (to keep moisture out of the fiber cable) and can be
mounted on aerial fiber cable or placed underground in handholes.
Splicing: The process of providing a transparent joint (connection) between two individual fiber
strands so that laser light passes through. A common use of splicing is to connect a small “drop”
cable of one or two fiber strands to a much larger (e.g. 144 fiber strand) cable to provide fiber
services to a single home or business.
Symmetric connection:
The upload and download bandwidth (speed) is equal.
important for businesses and for work from home/job from home opportunities.

This is
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