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Innovative Fiber Design
In Longmont
When a community deploys fiber, the process must be cost-effective, fast and flexible.
Here’s how Longmont, Colorado, achieved all three goals.
By Johnny Hill / Clearfield Inc.

M

ore than 100 years ago, the city of
Longmont, Colorado, bucked the
trend and built its own electric power
network, Longmont Power & Communications.
Today, Longmont has 90,000 citizens in more
than 33,000 households, and it is again forging
its own path, building out a community owned
and operated gigabit fiber optic network to
provide fiber-to-the-home services to every home
and business within its borders.
NextLight is the only 100 percent fiber optic
network in Longmont. Fiber all the way to the
home ensures the network will meet residents’
requirements today and well into the future.
In 2015, the NextLight internet service was the
fastest in the nation, according to speed testing
company Ookla.
Longmont’s challenge was to make the
network
• Cost-effective to design and deploy
• Quick and easy to install to generate service
revenue as soon as possible

The flexibility to choose the architecture
that matches the job at hand is important
because different alternatives offer
different benefits.
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• Flexible enough to accommodate other
projects happening in the city at the same
time and any adjustments made from the
time of the initial project plan to the last
fiber installation.
Longmont found there are a lot of moving
parts in a fiber deployment, as there are in
many large-scale construction projects. By
using a rolling design process, in which the
design of each stage is finalized just in time
for its construction, the city was able to keep
progressing despite the need to accommodate
design and requirement changes along the way.
Through this process, Longmont realized the
value of working with products – and partners
– that are flexible and can adapt to the needs of
customers, environments and budgets.
DESIGNING FOR SUCCESS AND
COST-EFFECTIVENESS
Uptown Services, a design and engineering
firm based in Boulder, Colorado, explored two
architectures for Longmont’s fiber network: a
centralized split architecture and a distributed
split architecture. These two network design
alternatives offer different benefits, and because
every fiber deployment has unique circumstances
and different expected customer take rates,
the flexibility to choose the architecture that
matches the job at hand is important.
A centralized split architecture is best
used when the take rate is unknown. In this
architecture, a fiber distribution hub (FDH),
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Longmont’s rolling design process allowed engineers to make adjustments as the project progressed.

also called a passive optical network
(PON) splitter cabinet, is deployed in a
central location in a neighborhood. The
FDH becomes the central location in
the network that houses all the splitters
for that area.

However, given Longmont’s
requirement to dramatically reduce
splicing, Uptown instead turned
to a distributed split architecture.
Distributed split architectures are used
when subscriber take rates are expected

A centralized split architecture requires a dedicated fiber to each customer.
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to be high, as in the Longmont build.
Skilled technicians who understand
splicing techniques are in high demand
and very expensive, and the distributed
split architecture uses as few splices
as possible, reducing reliance on this
highly skilled workforce.
In this architecture, virtually any
split combination can be achieved by
using multiple splitters. For example, a
1:4 splitter can feed four 1:8 splitters.
Many early PON deployments used this
architecture because fiber was scarce
and because this method used very few
fibers and required fewer splices.
In Longmont, the distributed split
allowed Uptown to specify lowercount fibers. Unlike the centralized
split design, which uses high-count,
dedicated fibers all the way from the
FDH to each customer drop pedestal,
the distributed split layout uses one-,
two- and six-count fibers between the
splitters. This reduces the fiber counts
and splicing needed and reduces the size
of the ducts that hold the cables.
|
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A distributed split architecture uses less fiber and fewer splices.

The main feed fibers can be spliced
in a splice case and placed below
grade or on a pole. The feeder fibers

are then distributed throughout the
neighborhood to feed splitter arrays.
In a traditional PON build, one
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or two splices are performed for
every customer drop. The Longmont
deployment is using preterminated
terminals from Clearfield with low-loss
connectors, which require a less-skilled
technician for deployment to the home.
In a standard terminal deployment,
each terminal has its own dedicated
pigtail, but Longmont’s terminals allow
fibers to be expressed through the
terminal. In other words, a terminal is
fed with a multifiber cable. One fiber
in the jacket can be used to illuminate
a splitter inside the primary terminal,
and the rest of the fibers continue to
subsequent terminals in the network.
This method eliminates the need
to pull multiple cables back to the
main splice point, thus reducing the
number of person-hours and personnel
needed to install a series of terminals.
A technician simply needs to inspect,
clean and install one end of a doubleended patch cord into a terminal and
push or pull a connector toward the
home for a full plug-and-play solution.
“Using a connectorized splitter at
the curb ended up being the perfect
solution,” says Neil Shaw, founder of
Uptown Services. “The configuration
really helped keep down fiber costs,
which in turn helped keep overall
project costs in check.”
Uptown worked closely with
Clearfield to choose the right solution
for each geographic area, depending
on its location, the number of homes
served and the individual requirements
of the area. “In each scenario, we were
looking for the best and most costeffective solution,” Shaw says. “There
were a lot of whiteboard sessions where
we mapped out different scenarios. The
key was the flexibility of the Clearfield
SmarTerminal solution. We were able
to repurpose it to create four to five
workhorse building blocks that were
used over and over again in different
configurations with a lot of success. We
felt like we really found the holy grail
for the Longmont deployment.”
Shaw likens the flexibility of
the SmarTerminal solution to
using advanced Lego sets to build a
masterpiece instead of rudimentary,
preschool-type blocks. “This was a
cutting-edge deployment that can
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Business and residential customers give
NextLight high marks for speed, reliability,
customer service and pricing – it’s no wonder
demand for service is unprecedented.

happen only when you have the right
building blocks,” he says. “Although the
NextLight deployment was made more
complex by the requirement for limited
splicing across the network, the project
is a work of art. Overall, the Longmont
system is one of the coolest systems in
the world.”
The deployment also used
microduct and pushable fiber, which
helped speed up the installation
process. Depending on the
environmental conditions, microduct
can be installed with a variety of
methods, including microtrenching,
directional boring or vibratory plowing.
Once the duct is in place, pulling or
pushing a terminated cable into the
duct takes only minutes. Advances in
pushable fiber and microduct also made
slack storage problems a non-issue.
The cable signature is so small that 50
feet of slack can be stored in a small
flowerpot or pedestal.
“Connectorized, preterminated
cables with hardened outside-plant
(OSP) connectors pushed through
microduct to ruggedized terminals
meant that deployment was fast, easy
and well-crafted for sustainability
in the OSP environment,” says Matt
Scheppers, broadband operations
manager at Longmont Power &
Communications. “As it’s been almost
three years since the initial deployment,
there have been the expected instances
of fiber damaged by other construction.
Restoration of the broken fiber required
no splicing labor and instead was easily
and quickly handled by pulling out the
old fiber and pushing in the new.”
A ROLLING DESIGN PROCESS
Longmont is deploying fiber citywide
in six phases using the rolling design
method to provide the flexibility for
the design team to adapt to changing
conditions. Since the beginning of

construction in 2014, that rolling
design philosophy has come in handy,
as other projects in the city happening
simultaneously include

Charles Below Grade Enclosures

• A major natural gas pipeline project
• Construction work on two of the
town’s bridges
• Redevelopment of a former turkey
plant into South Main Station, a
mixed-use apartment and retail
business.

Light-duty HDPE tapered rectangular and
round handholes provide secure access to
buried network splice cases and equipment

For example, according to the
Longmont website, “A new shed in a
yard may change where we put our
smaller fiber vaults (sometimes referred
to as flowerpots), the last stop before a
line reaches a home. A larger project may
affect larger infrastructure; the South
Main Station project, for example,
required us to relocate and then
reconnect our fiber lines in the area.
But because our [rolling design] process
can evolve with those conditions, it
also means the work doesn’t stop – we
redeploy our construction resources
where they’re needed.”
Shaw says the excitement level
among Longmont residents and
businesses for NextLight services
pushed the project along quickly.
“Everywhere we go, people ask us when
it will be available,” he said. “They love
the service that the power company
provides, and that makes them very
excited for the fiber network.” Scheppers
adds, “To date, the demand for the
network’s service is unprecedented, and
both business and residential customers
give high marks for speed, reliability
and customer service, all provided at a
low price.” v
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Environmentally-protected enclosures can be
eexibly conngured to serve ber, copper
and coaxial applications. Optional swing-out
bulkhead provides up to 72 ber drops

CFDP Fiber Distribution Pedestals
Superior environmental protection, more
supported ber types, and best overall
value in above-grade ber pedestals
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Johnny Hill is the chief operating officer
of Clearfield Inc. He can be reached at
jhill@clfd.net or 800-422-2537.
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