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Overview

Broadband infrastructure and services have become essential components of community economic
vitality and quality of life. As such, local, state, and federal entities see that the public sector can and
must play an important role in broadband development. In the Upper Arkansas area (comprising
Chaffee, Custer, Fremont, Lake, and Park Counties), citizens, business groups, economic development
organizations, and others have recognized the essential contribution of broadband services and have
begun working on improving services throughout the region. Some of these efforts have been led by
Local Technology Planning Teams, others by economic development organizations, still others by
forward looking private sector service providers. This Regional Broadband Strategic Plan aims to better
coordinate these ongoing efforts and to chart a future course by asking three questions about the Upper
Arkansas Area broadband environment:
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1. Where are we now?
2. Where do we want to be?
3. How do we bridge the gaps?

Where Are We Now

The state of broadband in the Upper Arkansas area is typical of much of rural Colorado (and of rural
America). In the body of the report, we will examine last mile and middle mile infrastructure and
services.

Middle Mile

The middle mile is that infrastructure and those services that connect aggregation points to each other
and connect the region to the rest of the world.

The region enjoys more middle mile route diversity than many other rural areas in Colorado. However,
weaknesses in middle mile availability, capacity, and reliability (through both logical and physical
diversity) may be undermining economic development in the region.

Last Mile
The last mile is that infrastructure and those services that connect individual subscribers to the network.

In the last mile, the area is characterized by generally available DSL service from CenturyLink. The
quality of DSL service degrades the further the customer’s premises is from the serving DSLAM. Because
of this, regional customers in more urbanized areas (typically closer to the CenturyLink central office) or
near remote node sites get better DSL service. In addition to DSL service, some more urbanized areas
benefit from Charter’s cable modem services. Cable modem customers can experience significant
differences in quality of service depending on the congestion of node they connect to, the capacity of
and congestion on the cable company’s “backhaul”, and other factors.

Very limited areas in the region have access to metropolitan optical Ethernet services or other very high
speed services.

Much of the region is served by one or more fixed wireless providers. Fixed wireless services
significantly extend wireline service areas and make broadband services available to more remote areas.
However, fixed wireless services are typically characterized by higher prices per Mbps and often more
limited in the maximum bandwidth available to subscribers.

Where Do We Want to Be
Local governments, citizens groups, businesses, and others throughout the region recognize a growing
trend towards a location neutral workforce — that is workers that can function as well from the Upper
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outside the range of any broadband service at all have very different problems, they both have
broadband problems.

Economic Vitality and Quality of Life

Solving broadband problems is in the public interest. Improved broadband brings improved quality of
life and better economic development opportunities.

Many public safety functions depend on communications. This Regional Broadband Strategic Plan is not
intended to directly address public safety, however, improved broadband creates improved public
safety opportunities. Because of broadband development, police and private security companies can
deploy high definition and heat sensitive security cameras for remote monitoring of sensitive areas. Fire
departments can take advantage of data provided via intelligent alarm systems. Police departments can
more effectively use systems like Shot Spotter to detect and deter violent crime.

Broadband development supports economic development. As the 21* century economy evolves, many
“knowledge” jobs continue to develop. Many of these knowledge jobs are “location neutral” meaning
the worker can be anywhere and still contribute — so long as the worker has adequate and affordable
access to resources, the rest of their team, and the world through broadband connectivity.

Economic vitality is dependent upon the availability of affordable and abundant broadband services.
Businesses large and small are already heavy users of the Internet, and their bandwidth needs will
increase dramatically as two business trends accelerate:

e Business travel costs continue to outpace inflation — both the cost of ordinary commuting to the
workplace and the cost of out of town business travel. Businesses are investing in HD quality
business videoconferencing systems and will make more use of them to reduce travel costs.
These systems require significant bandwidth; bandwidth not reliably available throughout much
of the Upper Arkansas area.

e Perhaps more importantly than enabling reductions in business travel, affordable and abundant
broadband makes telecommuting and working from home a viable reality. High performance,
reliable and affordable broadband services make it possible for workers with jobs on the Front
Range and around the country or home based entrepreneurs and other location neutral workers
to live and work in the beautiful environment of the Upper Arkansas area.

Broadband development is a critical component of an economic development strategy but it is no silver
bullet. Broadband investments need to be tied to a wider set of community and economic development
strategies that help make regions engaging and interesting places to locate and run businesses, and to
make communities vibrant and safe places to live. Communities that have made broadband
investments without taking the time to identify a broader set of goals and expected outcomes have
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the hospitality industry and b) hoteliers and resort property owners see very little opportunity for direct
cost recovery from offering broadband services. Nonetheless, he suggests that if a property could get
“cheap, effectively unlimited bandwidth” they could add services that would enhance the property’s
competitive edge. Rice lists:

e Entertainment content that might include:

o Licensed programming from Internet-based sources, which may be free, subscription-
based, or pay-per-view;

o High-value programming such as sports and concerts, as well as traditional cinema,
television, and short subject programming;

Content stored elsewhere, such as on a guest’s home DVR; and
Content that was broadcast live at an earlier point in time and stored on a network-
based device.

e Videoconferencing and meeting technology.

o Rice writes, “To be sure, face-to-face meetings and conferences will always have
important advantages over electronic ones, and hotels will always be a preferred venue
for face-to-face meetings. But few meetings and conferences cannot be enhanced by
videoconferencing and virtualization technology.”

e Virtualization of hotel systems.

Besides the rural nature of the Upper Arkansas area and the difficult terrain (making broadband
deployment generally difficult), resort communities in the region generally face an additional hurdle to
advancing broadband in that a significant user base — the tourist population — expects connectivity as an
amenity but has low tolerance for paying to support the infrastructure needed to provide connectivity.
Thus, the burden of deploying and supporting broadband infrastructure for this customer base is shifted
to the residents and local businesses who only indirectly benefit from their guests’ broadband usage.
Communities may need to develop secondary revenue sources like room taxes or other use taxes to
support broadband implementation or subsidize operations.

Broadband Development and Healthcare

The US healthcare system is expensive, overburdened, and inefficient. In 2006, national healthcare
costs grew 6.7 percent to $2.1 trillion, or $7,026 per person, and accounted for 16 percent of gross
domestic product (GDP). Similar growth is projected to continue past 2017 at which point healthcare
will account for nearly 20 percent of GDP. Some of this expense can be attributed to the inappropriate
reliance on costly hospital emergency rooms, which are often sought after traditional office hours or in
communities with a shortage of physicians. In fact, over half (55 percent) of the 114 million emergency
room visits Americans make each year are for non-emergencies, accounting for $31 billion annually, or
$300 per American household. Broadband technology can dramatically reduce these expenses by
providing the tools to remotely monitor patients, allow collaboration between healthcare professionals,
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In order to provide a satisfactory user experience and to ensure an adequate platform
for economic development, services must be available when needed or desired.
Reliability is typically improved by building redundancy into the system. Redundancy is
achieved through path diversity, logical redundancy, operational redundancy, etc.
Sustainable
Broadband competition spurs innovation and drives costs down. However, small markets can
only sustain a reasonable number of broadband providers. Middle mile and last mile
infrastructure deployment is capital intensive. Sustainable broadband development requires
careful management of the market and, especially in rural areas, may require public
subsidization or other public efforts.

As we discuss these broadband characteristics, we may use quantitative or qualitative measures to
compare their state in the Upper Arkansas area with other areas, national averages, or ideal objectives.
When we use qualitative measures, we will discuss the relative quality of the characteristic as non-
existent, very poor, poor, good, very good, and excellent.

Broadband Infrastructure

The Internet is sometimes called the “information superhighway” and it can be understood using a road
analogy. Like the road system, the Internet has “highways” and “surface streets”. On the information
superhighway, the highways are called “middle mile” infrastructure and the surface streets are called
“last mile”.

Of course surface streets and freeways come in many varieties. Highways range from multi-lane
interstate freeways to two-lane state highways. Surface streets can be major collector roads,
neighborhood streets, or even driveways. The broadband road system has just as much variety as the
streets. Because of this variety, we may sometimes need to break last mile infrastructure into
distribution level infrastructure (collector roads), access level infrastructure (neighborhood roads), or
drop level infrastructure (driveways). We may need to talk about “off-ramps” or add/drop points on
middle mile infrastructure. We may need to layer Internet access by local, regional, and
national/international Internet service providers.

To complete the analogy, we need one more piece. Just like the road system tends to channel vehicle
traffic towards large population centers where multiple roads (and other transportation options) come
together, broadband networks channel data traffic towards “peering points” or “internet exchange
points” (IXPs). Peering points are data centers where national and international broadband networks
(called Tier 1 Networks) converge. At these peering points, Internet traffic can easily cross from one
major network to another and, for the user, viewing a web page from South Africa can be just as easy as
watching a movie hosted on a server in South Carolina; sending an email to your grandkids in Denver
can be just as easy as video conferencing with a client in Dusseldorf.
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Consider the following illustration of the long term scalability of fiber: if a standard drinking straw
represent dial up speeds (56K), then a pipe about a foot in diameter equals a 100 Mbps connection.
Using the same scale, a Gigabit connection would be represented by a pipe about 3 feet in diameter.
Commercially available connections for a single fiber pair would be represented by a pipe about 115
feet in diameter. To represent the theoretical capacity of a single fiber pair, we would need a pipe
about 1,600 feet in diameter — or as large as the Hoover Dam.

Commercially available systems can deliver
capacity that, on this scale, would be
represented by a pipe about 115 feet in

If we establish a scale where the straw on the diameter.
left represents typical dial-up speeds, the straw
on the right represents basic DSL speeds.

On this same scale, a 1 foot diameter pipe
represents a 10 Mbps connection. It takes the 3

foot diameter pipe on the ground to represent On this scale, the theoretical capacity of a

the Gbps connections being delivered in many single pair of fiber would require a pipe

cities today. about 1,600 feet in diameter G or as large

as the Hoover Dam.
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