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FTTH Case sTudies

Success Stories:  
Three Fiber Networks
Focusing on the needs of a specific market is a path to success for FTTH deployers.

By Masha Zager / Broadband Communities

At a sprawling, 13-square-mile campus in 
Albuquerque, N.M., thousands of scientists and 
engineers at the Sandia National Laboratories 
seek solutions to top-secret national security 
issues. Sandia, a subsidiary of Lockheed 
Martin, is a contractor for the U.S. Department 
of Energy’s National Nuclear Security 
Administration as well as for other government 
agencies, companies and organizations. Its 
mission includes nuclear weapons; defense 

systems; energy, climate and infrastructure 
security; and international, homeland and 
nuclear security. Computational biology, 
mathematics, materials science, alternative 
energy and cognitive science are only a few of 
the realms of expertise at Sandia.

Researchers at Sandia are equipped with 
world-class tools and facilities, including 
high-performance supercomputers, and they 
collaborate with technical experts from many 

Sandia National Laboratories Builds World’s Largest 
Passive Optical LAN

Some FTTH operators – mostly large telephone companies – have an assortment of marketing 
and technology strategies for deploying fiber in varied situations. They have ways to approach 
rural, suburban and urban deployments, greenfield and brownfield, single-family and 

multifamily housing. Most deployers, however, succeed by selecting a single niche, tailoring a strategy 
for it and then growing organically into closely related areas. This article profiles three operators that 
have succeeded in three very different niches. 

Sandia National Laboratories is an enterprise that acts as its own Internet service provider. Its new 
optical LAN, which covers a 13-square-mile campus in Albuquerque and serves 13,000 workstations, 
is more complex than many residential FTTH networks, and its users have extreme demands for 
bandwidth, reliability and security. Allo Communications, a competitive provider, delivers high-
bandwidth services to small, underserved communities in western Nebraska. Recently it expanded 
from serving businesses in those communities to serving residential customers as well. Hotwire 
Communications, which serves multifamily housing communities in East Coast markets, has 
expanded to serve the hotel and retail sides of mixed-use developments. 

These three case studies demonstrate that there is no one best application for fiber to the home. 
Rather, what makes a deployment successful is the deployer’s deep and detailed knowledge of the 
market it chooses to serve.
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scientific disciplines. The volume 
of data they access and exchange is 
staggering. Beginning in 2009, the 
laboratory began deploying a new tool: 
an optical LAN, which is replacing its 
existing copper-based LAN. Today, 
the LAN connects about 13,000 
workstations in 265 buildings, making 
it the largest in the world – and it isn’t 
quite finished yet. 

Sandia’s original LAN was actually 
a hybrid system: Single-mode fiber 
connected 600 Ethernet switches in the 
265 buildings, and Cat 5 copper cabling 
ran from each switch to researchers’ 
workstations. The fiber backbone 
was needed because of the distance 
limitation for Cat 5 cable. When the 
switches were approaching the end of 
their useful lives, Sandia IT managers 
reviewed the entire system. Instead of 
upgrading the switches, they decided to 
install an all fiber optic system, reusing 
the existing backbone fiber. 

Now, a Juniper router links 14 
multiservice access platforms containing 
GPON optical line terminals (OLTs), 
which support the optical network 
terminals (ONTs) at researchers’ desks. 
Each ONT has four Ethernet ports, 
so each researcher can have multiple 
devices. The OLTs, ONTs and network 
management system comprise the 
Optical LAN Solution from Tellabs, 

which was designed for LANs with 500 
or more workstations.

REDUCINg ENERgy USE
Government agencies and their 
contractors pioneered the use of optical 
LANs – which are now becoming 
popular in the corporate world as 
well – because of an executive order 
signed by President George W. Bush 
that mandated agencies to reduce 

energy usage by 30 percent. Typically, 
by replacing a copper-based LAN with 
a passive optical LAN, a facility can 
reduce LAN energy consumption by  
80 percent. In addition, it can reduce 
LAN space requirements by 90 percent 
and total cost of LAN ownership by  
70 percent. 

Sandia, which expects to spend $15 
million on the optical LAN project, 

The Sandia National Laboratories’ optical LAN supports such facilities as the Center for Integrated Nanotechnologies, which is devoted to studying 
the design, performance, and integration of nanoscale materials. 
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Installing an optical LAN allows Sandia to replace 600 Ethernet switches with 14 multiservice 
access platform devices.
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will save $20 million in operating and 
maintenance costs over five years once 
its deployment is complete, compared 
with the alternative of upgrading 
switches. It expects to reduce network 
energy usage by 65 percent, or 1 
million kWh per year. 

A major source of Sandia’s energy 
saving is replacing the 600 switches 
with the 14 MSAPs. Even though 
optical LANs require powered 
equipment at the desktop, their total 
energy use is very low. 

Managing the optical LAN 
through Tellabs’ Panorama system also 
reduces costs by simplifying network 
configuration and provisioning. This is 
an extremely important consideration 
for setting up a 13,000-user network, 
says Tom Ruvarac, Tellabs’ director of 
product management and marketing 
for access products. 

“One of the concerns was … do I 
have to provision each port? Won’t that 
take forever?” Ruvarac explains. But 
unlike the copper-based LAN, in which 
network administrators had to log into 

every switch to provision its ports, the 
optical LAN allows administrators to 
set up several basic profiles and then 
push those profiles out to identified 
ONTs and ports. “This makes it easy 
to scale up to tens of thousands of 
users,” Ruvarac says. Thus, Sandia can 
continue to add users and buildings 
to the LAN, with the only limitation 
being the 30-kilometer maximum 
distance between OLT and ONT. 

Running its voice service over fiber 
instead of a separate telephone system 
should yield additional savings, and 
replacing many of the lab PCs with 
Zero Clients – virtual PCs running off 
central servers – offers the potential to 
reduce costs still further. Zero Clients 
are a viable option because of the fiber 
network’s huge bandwidth.

Sandia is also offsetting some fiber 
costs by “mining” the copper it is 
replacing. Selling the unneeded copper 
is expected to yield about $80,000 – 
and, of course, it keeps material out of 
the landfill.

BANDWIDTh AND SECURITy
Cost saving isn’t the only reason for 
Sandia’s switch to fiber optics. The 
optical LAN can supply the bandwidth 
that researchers need today and into the 
future. Because Sandia’s researchers use 
huge data sets to create simulations and 
models, they already need transmission 
rates up to 10 Gbps between OLTs 
and expect to need 100 Gbps in the 
foreseeable future. (Bandwidth to a single 
workstation can be boosted to 44 Gbps, 
if necessary, through link aggregation.) 

In addition, Sandia’s optical LAN is 
more secure and more reliable than the 
copper LAN it is replacing, crucially 
important for the type of work Sandia 
performs (and another reason for 
government’s early adoption of optical 
LANs). Fiber is inherently more secure 
than copper because it does not radiate; 
in addition, a passive optical network 
can detect physical intrusion and take 
steps to shut itself down or alert a 
network operator. Tellabs’ Panorama 
LAN management system bolsters 
security still further by centralizing the 
decision-making process for network 
administration. For Sandia, the 
implementation of Zero Clients also 
allows a highly secure environment 
because security patches are installed to 
a central server. 

Ruvarac sums up the Sandia 
deployment as follows: “They get faster 
speeds, a more modern system and 
better security. They save money, and 
they save space.”

By “mining” and selling the copper it is 
replacing, Sandia offset some of its capital 
expenditure for the optical LAN – and kept 
materials out of the landfill.

Allo Communications Brings FTTh to Western Nebraska

Allo Communications – a friendly-
sounding name for a friendly company 
– began a decade ago as a CLEC and 
an Internet service provider in western 
Nebraska. It leased the incumbent 
carrier’s assets to deliver voice and DSL 
service in small towns, packaging them 
with its own long-distance service. 
Today, it still serves more than 30 
towns in this way. 

Allo always aimed to own and 
operate a fiber-to-the-premises network, 
but leasing copper at the outset offered 

many advantages. First, its startup 
required very little capital. “We 
leveraged my bank account, which 
wasn’t very big, as well as local banks,” 
says Brad Moline, the company’s 
president and CEO. 

Second, leasing the incumbent’s 
assets allowed Allo to get its back-
office operations and sales functions 
working smoothly, thus building name 
recognition and a reputation for good 
service, before it tackled the thornier 
issues of building and maintaining 

a network. At the same time, Allo 
became familiar with many small 
towns in western Nebraska and could 
make informed judgments about which 
were the most promising markets for 
fiber services. 

Finally, delaying its fiber build 
allowed time for FTTP technology 
– which was new at the time – to 
mature. “Neither the switching nor the 
PON and active Ethernet technologies 
were ready for prime time in 2002–
2003,” Moline says. “Our goal was 
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always to compete in the 5,000- to 
50,000-person market, and all the 
costs were way off. We waited till the 
technology and price points were there 
to launch a fiber business.”

FIBER TO ThE BUSINESS
Within about two years of startup, 
building a fiber network began to 
look more feasible. Moline found 
local investors who were interested in 
financing better connectivity for the 
region, and Allo began to build fiber 
in the downtown areas of two small 
communities, Scottsbluff and Gering. 
At first, its primary customer base was 
businesses. “We knew fiber would work 
in the business districts, so we started 
there,” Moline explains. 

The company focused on providing 
business data service (both Internet 
access and direct connections 
between business sites) superior to 
what businesses could buy from the 
incumbent. In addition to offering 
symmetrical high speeds on its fiber 
network, Allo can guarantee customers 
will actually get the speeds they pay 
for; as well, its redundant connections 
to the Internet all but eliminate the 
possibility of outages. The company 
culture emphasizes community 
involvement, excellent technology and 

business processes, and a “hassle-free” 
experience. As a result, Allo now boasts 
about 80 percent penetration among 
businesses in the communities where it 
first built fiber. It is now building out 
four additional communities.

Allo still does not buy or build 
long-haul fiber routes; instead, it enters 
into long-term leases for connections 
to larger networks. Moline refers to 
this approach as “fiber within the 
community.” 

FIBER TO ThE hOME
Allo debated for several years whether 
to enter the residential market with 
fiber services. As the company’s success 
grew in the business market and its 
market share rose to between 60 and 
80 percent – well above the 30 percent 
needed to break even – the company 
decided “we could do that in residential 
as well,” as Moline puts it. 

By 2010, Moline felt that IPTV 
technology had matured enough for 
Allo to provide a residential TV product 
far superior to what the incumbents 
were offering. Allo purchased Microsoft 
(now Ericsson) Mediaroom middleware 
for IPTV as well as Calix FTTH 
equipment and began expanding 
from business districts into residential 
neighborhoods. In addition to IPTV, 
Allo offers Internet speeds up to 1 
Gbps to the home and voice services, 
including such features as “Sim Ring,” 
which allows customers to pick up 
landline calls on a cellphone or other 
mobile device via Wi-Fi.

Moline quickly discovered that 
selling fiber to the home was very 
different from selling fiber to the 
business. “With a business, you sit 
across from them and say, ‘Here’s what 
we can do with bandwidth,’ and it’s a 
very logical decision. With residents, 
they’re used to … marketing ploys,  
so it’s tough to get past all that. It took 
a while. It took a lot more gimmicks, 
and that’s not how we’re based. We 
used everything from a local sales  
office to advertisements, door-to-door 
sales, Internet ads, Facebook – all  
the channels.” 

Eventually, all the work paid off. 
Building on its reputation for local, 
responsive customer service, Allo 
converted many of its residential DSL 
customers to fiber and then began 
marketing to new customers. “It didn’t 
hurt that [residents] knew us through 
business,” Moline says. “Business 
owners knew we were dependable.” 
Today, nearly all new FTTH subscribers 
are first-time customers. As of spring 
2013, Allo was connecting about 
120 residential customers a week and 
anticipating that residential take rates 

Allo’s three principles: involvement in local 
communities, excellent technology and 
business processes, and a “hassle-free” 
experience for subscribers. 

Selling residential services took more ingenuity than selling business services, Allo discovered..
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would eventually approach the business 
rate. With the rapid growth in fiber-
based services, DSL now accounts for 
less than 10 percent of Allo’s business.

Even better, Allo’s FTTH customers 
are very loyal; the company experiences 
almost no churn on its fiber networks. 
“Moving away, failing to pay the bill or 
dying,” Moline says. “Those are about 
the only reasons customers leave.” 

SELECTINg MARkETS
Any overbuilder must select its markets 
carefully, and Allo is no exception. 
The company’s mission is to serve 
small, underinvested and underserved 
communities where fiber can expand 
business opportunities, create jobs and 
improve quality of life. However, not 
every community can benefit from fiber 
or justify an overbuilder’s investment.

“Early on, we needed to find cities 
where we would have a competitive 
advantage,” Moline says. “Now, we 
want to make sure the smaller towns 
are going to be extremely successful 
with fiber.” The first thing Allo looks 
for in a potential market is some reason 

for residents to continue living there 
– a good school system, for example, 
or a regional retail center. The second 
qualification is interest among residents 
and businesses in advanced broadband 
services. Finally, Moline says, “as long 
as it has the [other providers] we’re  
used to competing with, we know the 
game plan.” 

Given that the target communities 
are small, nothing as elaborate as 
Google’s community competition or 
fiberhood scheme is required. “We 
meet with the local government, the 
economic development people, and 
the big players,” Moline says. “We 
can get a feel very quickly for how it 
will be. We use census data to see if 
a town is growing or shrinking, if it’s 
off the beaten path or on the major 
thoroughfares. … We also look at 
the infrastructure – if they have new 
schools, if they’re willing to invest in 
the community, then we’re willing to 
invest as well.”

With proven service and technology 
platforms, Moline hopes to expand the 

company’s fiber footprint to additional 
communities. He says, “We have a 
fairly long list of communities we’d like 
to go to, but it takes a lot of capital. ... 
In the end, we are a for-profit business. 
We don’t get subsidies. We just have 
to look at the community and ask, ‘If 
we put in x million dollars, will our 
investors get an appropriate return?’” 

Over the years, Allo’s financing 
has evolved from Moline’s bank 
account to local wealthy individuals 
to “professional money” from such 
firms as Hull Capital Management. 
(The company has also received loan 
guarantees through the USDA Rural 
Development Business and Industry 
Guaranteed Loan program.) Though 
Allo seeks investment partners that 
have a seven- to 10-year time horizon 
and are not looking for a “quick flip,” 
professional money still comes with 
strings attached. Moline says, “Everyone 
is trying to figure out how to do this 
profitably. We’re very tight with cost 
controls, and we provide a solution that 
will produce strong returns to owners.” 

hotwire Communications Serves Multifamily Communities With Fiber

Most providers that specialize in serving 
multifamily communities use DOCSIS 
over coax or Ethernet over copper to 
deliver broadband to individual units. 
Though terminating fiber in a basement 
or even on each floor is now common, 
bringing fiber to individual units is 
still a rarity. Only about 7 percent of 
multifamily units in the U.S. – about 2 
million in total – are fiber-connected, 
according to a recent RVA LLC 
survey, and many of them are served 
by incumbent telephone companies, 
especially Verizon and AT&T. 

Recently, a contingent of 
independent multifamily FTTH 
providers has begun to emerge. Some 
are in ultra-high-tech markets such 
as Silicon Valley and Seattle. The 
largest of the independents, however, 
is Hotwire Communications, which is 
headquartered outside Philadelphia and 

serves East Coast markets from New 
York to Florida. 

About seven years ago, Hotwire, 
which has been in business for a 
decade, began to focus on fiber optic–
based delivery of triple-play services 
plus security. Because customer 
satisfaction with fiber-based services far 
exceeds satisfaction with other forms of 
broadband, Hotwire now builds only 
FTTH networks. 

FROM gREENFIELD TO 
BROWNFIELD
In Florida, Hotwire built out many 
“retirement corridor” properties with 
fiber to the unit, including more than 
half of the new construction built in 
Miami during the last growth cycle. 
When construction slowed down, 
Hotwire began to reach out to existing 
communities that wanted to make 
their amenity packages competitive 
with newer buildings. Says Hotwire 

president Kristin Johnson, “We were 
pleasantly surprised that they really 
wanted the same package.”

Retrofitting communities proved 
to be a challenge, but Johnson says 
Hotwire has “perfected the model.” 
To avoid disruption, it bores under 
sidewalks instead of cutting them. 
On lawns, the company uses hand 
trenching with old-fashioned shovels, 
covering up the trench and replacing the 
grass after every few yards. Most high-
rises already have conduit, so running 
fiber through buildings is rarely a 
problem; inside apartments, things 
can get challenging again. If there isn’t 
already a structured wiring array in an 
apartment, Hotwire creates one, fishing 
Cat 5 cable behind the walls. “It’s well 
worth the five hours,” Johnson says. 

The company also operates fiber 
trunks (it built some and purchased 
others) that connect the communities 
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it serves. Johnson says, “When we own 
and control all the fiber in the street, 
that gives us the ability to control our 
own destiny and offer a better quality 
product.” The “better quality product” 
today includes gigabit speeds in all 
communities, fed by a 1.7 terabit per 
second fiber backbone. 

In 2005, Hotwire became the first 
company to install an IPTV headend 
in Florida. “We were pioneers in that 
space,” Johnson points out. “We got 
some bumps and bruises, but it allowed 
us to develop a team with competency.” 
Recently, Hotwire migrated its IPTV 
middleware to Mediaroom. 

AN IMPORTANT 
ACqUISITION
In 2012, Hotwire bought most of the 
assets of the bankrupt Connexion, an 
FTTH pioneer that began by serving 

greenfield single-family communities 
and then, after the housing boom 
ended, switched (with less success ) to 
retrofitting multifamily communities. 
Adding Connexion assets in nine states 
substantially increased Hotwire’s size 
and solidified its East Coast footprint. 

Johnson explains that though 
Connexion had wired many 
communities with fiber to the unit, the 
bandwidth serving those communities 
was not always adequate. “We hooked 
up our fiber network to most of those 
buildings and brought our solution in,” 
she says. “Any building that was on-net 
we connected to our IPTV solution.” 
Buildings not accessible to Hotwire’s 
fiber trunk continued to use satellite TV.

Though Florida is Hotwire’s largest 
market, the company operates in 
10 states and has core fiber assets in 
Atlanta; Naples, Fla.; Washington, 

D.C.; Baltimore and Virginia. It plans to 
continue growth in its existing markets 
and to open new markets where FTTH 
is not currently available. In its Florida 
and Atlanta markets, Johnson points 
out, Hotwire is the only FTTH option. 

With 450 employees, including 100 
from Connexion, Hotwire has great 
depth of technical expertise as well 
a “critical mass of support personnel 
to handle customers professionally,” 
Johnson says. It continues to develop 
its back-office staff so it can add new 
communities without compromising 
service standards.

SELECTINg MARkETS
Like Allo, Hotwire is careful to select 
communities that are a good fit for 
its services – and communities with a 
utilitarian attitude toward broadband 
don’t fit the bill. “We have a very 
specific value offering,” Johnson 
says. “It has to be a win-win for the 
customers and for Hotwire. We only 
work where the condo association 
wants brand-new fiber optic plant. 
We’re bringing next-generation 
technology to communities. … We’re 
putting a wireless network in each 
home connected to a gigabit network 
because you can’t have 25 devices 
competing for 40 Mbps. We want to go 
to communities that value that.” 

When Hotwire identifies a 
community that values the benefits of 
gigabit fiber, it builds out an FTTH 
network at its own expense in exchange 
for a 10-year contract for bulk cable 
and Internet services. (Residents can 
also purchase additional services.) “We 
don’t ask for exclusivity,” Johnson says, 
explaining that these communities 
are typically already served by cable 
and telco providers. “But we do need 
to pay back the investment. The other 
providers have legacy plant in the 
ground, so we require a bulk agreement 
with the association for 10 years.” 

NEW MARkETS,  
NEW SERvICES 
Though Hotwire started out in the 
residential market, a number of the 
buildings it worked on were mixed-
use, with hotel or retail space in 

Hotwire installed a GPON network in the Trump Towers triplex in Sunny Isles Beach, Fla.
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addition to living units. After several 
hotel operators asked why they 
couldn’t get the same service as the 
residential side of the development, 
Hotwire realized it had a potential 
new business opportunity. Working 
with hotel industry specialists, it 
developed software to integrate its 
communications network with hotel 
billing systems and support interaction 
between the front desk and guests. 

In the same way, Hotwire evolved 
solutions to provide metro Ethernet 
services to the retail or office sides 

of mixed-use properties, and now it 
also supports stand-alone commercial 
properties. In addition, it is developing 
a fiber-to-the-room product for 
hospitals that will be integrated into 
hospital administrative systems in 
the same way the hotel system is 
integrated. “Hospitals are a little 
more complicated, though, because of 
HIPAA [the law governing health care 
privacy],” Johnson notes.

Johnson hopes to add more “cool 
applications” to Hotwire’s residential 
product bundle. “Home automation 

and security have had great market 
acceptance,” she says, citing energy-
conservation applications and remote 
door locks. Home-automation products 
have a special appeal for owners of 
vacation homes; these “snowbirds” can 
adjust their apartment temperatures 
remotely and check on the comings and 
goings of caretakers they hire to look 
after their homes. 

Hotwire also recently launched 
a wireless product, adding cellphone 
service (as a mobile virtual network 
operator for Sprint) to the product 
suite in response to customer requests. 
“The more services you can provide on 
one bill, the more economical it is,” 
Johnson says. “You’re able to pass along 
great value.” v

Masha Zager is the editor of BroadBand 
Communities. You can reach her at 
masha@bbcmag.com.

Hotwire built FTTH networks in several 
mixed-use communities and found that the 
commercial side of the property was often as 
eager for fiber as the residential side.
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