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1. Executive Summary

In this report, NEO Fiber provides a number of options and strategies for improving broadband

services throughout Routt County. Competitive broadband is essential to sustaining and

developing Routt Countyz Uw il EOOOOPEWEOEWEUOUUUEOWYDUEODPUAG w w
%l E1 UEOQw" OOOUOPEEUDPOOUW" 6OODPUUDOOZz Uwp%" " KwET U1 UOD
utility, as necessary to contemporary life as electricity, roads, and water systems. Having access

to affordable, redundant and abundant broadband service is the primary goal of this study.
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(Ow-$. WWPEIT Uz U wE ftbM Ehé dtiFeBLoilROUtWCYuUNty and from discussion with
the service providers that are currently providing services, redundancy in and out of Routt
County is of most importance. In July 2015, the primary fiber network route into Routt County
with CenturyLink was severed, creating a service outage for Steamboat Springs, Oak Creek,
Yampa, Fraser and Granby. Internet, phone service, and cell service were interrupted for over
eight hours as the fiber cut was being repaired. The outage also affected the Rutt County
Communications Center, bringing down emergency 911 services for approximately three hours.
Callers who tried to make a 911 call received a busy signal.

In addition to needing alternative routes in and out of Routt County for redundancy, hav ing
access to faster, more affordable broadband services is also needed. All of these variables are
interrelated. Having more options to serve the Routt County market in terms of network facilities

in and out of Routt County would not only impact the lac k of redundancy options available, but
also, having other alternatives to serve Routt County would greatly lower the costs for the current
service providers providing services within Routt County. It was clear that Routt Countyz U w
current levels of broadband service are considerably more expensive and slower than what is
currently available in other areas within Colorado, nationally, and globally .

In the course of its evaluation of broadband delivery options, NEO Fiber met with all of the local
service providers. Most of the existing service providers rely primarily on CenturyLink to serve
the Routt County market. The existing service providers all stated that serving the Routt County
market was more expensive than many other markets as there are few options available for
providing backhaul and transport facilities for Routt County. A ccess costs for backhaul and
transport are high, and building greater capacity networks in Routt County is difficult due to the
rugged, rural and remote nature of the County. The fastest speeds reported during the survey
process were from customers who had Comcast as their provider. Comcast offers fairly robust
services in the Steamboat Springs area but also stated that having alternatives for backhaul costs
would substantia lly influence their costs of serving the Routt County market.

Within the past few years there has been progress toward providing alternative routes in and out
of Routt County. Mammoth Networks and EAGLE -Net currently have fiber from Steamboat
Springs to Craig and to Hayden. Strata Networks has fiber from Craig through Meeker to Salt
Lake City and through its affiliation with Colorado Fiber Network, there is fiber from Meeker to
Grand Junction south to Albuguerque . Western Area Power Association (WAPA) also has fiber
that could potentially serve an alternative route into Routt County from the south. There is much
work to do to establish these potential partnerships and this plan will discuss in detail the steps
needed to put these partnerships in place. Routt County could share this information with the
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existing service providers to ensure that they are aware of alternate routes in and out of Routt
"OQUOUAWPOWEEEPUPOOWUOW" 1T OUUUa+pOOzUwWi PET UB

' EUI EwOOuw- $. wwRdbt Qognty hak dhBEpartundyiciempand the network initiated
Eaw- OUOT Pl U0w" OOOUEEOwW! UOEEEiB EsUtep? - " ! 2 AwUOwl EYT w0

1 Build fiber throughout Steamboat Springs and to the neighboring communities of
Hayden, Oak Creek, Yampa and Phippsburg by leveraging grant funding that is
available to healthcare, schools and government agencies. Expanding fiber to these
communities will allow greater availability of bandwidth throughout the County.
Wireless access points can be installed at anchor institutions to enable more
redundancy and availability of service and redundancy in and out of the County.

1 Expand Gigabit access from the current 17 anchor institution facilities to 132 anchor
institution facilities.

1 Create a sustainable financial model by changing the way services are currently being
delivered.

1 Creating other alternatives to serve the communities reduces the barriers for existing
service providers to offer higher broadband speeds at lower prices.

9 Partner with the private sector to share in and reduce the capital costs of creating
redundancy and expanding services to areas within the County that ha ve very limited
broadband access

1 Partner with the private sector to further expand last mile solutions ¢ both wireless
and fiber optic facilities to homes and businesses

1 Leverage grant and funding programs to facilitate this expansion of network facilit ies.

NEO Fiber identified existing assets within the County that could potentially be leveraged to
reduce the capital costs of building new fiber or offering wireless service within the County. NEO
also reached out to the private sector to identify common needs and potential areas for
partnership. Additionally, the NEO team examined financial models to improve the financial

abundant broadband more affordable with in Routt County.

2. Introduction and Overview
In Septemberthis year, Routt County qpUT T w? " OUOUa 0?2 AwbOwxEUUOI UUT Bxwbp
I UOE E E E OE uengaged NE® Kiber p? - $ .toepsepare a business plan and strategy for
broadband expansion and technical assistance forthe County. The goal of the plan is to identify
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broadband service deficiencies and outline projects and public-private partnerships to address
those deficiencies and to provide strategies, plans and recommendations to inform the
development of potential funding requests to the Colorado Department of Local Affairs, Federal

Communications Commission, U.S. Department of Agriculture, State Broadband Deployment
Board and other funding sources.

NEO is a broadband consulting firm that is working with municipalities, counties and regions to

improve advanced broadband infrastructure . - $. z UwOBDUUDOOwWwPUwWUOWEUUDPUUWEL
of building and owning Last Mile %D E|T U wU O w FTITHwA GOt thepBusinessp? %3 3! 2 A w
and Middle Mile fiber optic networks. A Fiber to the Home or Business network is one in which

fiber optic cable is brought all the way to the home or business location.

Background: About Northwest Colorado Broadband

In 2012, representatives ofthe City of Steamboat Springs, Routt County, the Steamboat Springs

Chamber Resort Association, Steamboat Springs School District (SSSD), Colorado Mountain

College, Yampa Valley Electric and Yampa Valley Medical Center (YVMC) convened to address

their growi ng frustration with internet service outages, lack of affordable capacity and
competition, and costs 510 times greater than in the Front Range. In 2013, they formed

Northwest Colorado Broadband, Inc. (NCB) as a Colorado non-x UOI PUOw EOUx OUEUDOC
primary mission is to increase broadband capacity, provide service redundancy, and reduce the

cost of service to participating public and non -profit entities.

0

Responding to the needs of its founders, NCB began service in June 2014. NCB aggregated

broadband demand of the City, County, and SSSD, and selected Mammoth Networks through an

1%/ wx UOEI UUwUOwWwxUOYDPEI w?O0PEEOI wOPOI »wUI UYPET UwU Ow
neutral location (CNL) located at School District headquarters at 325 7 Stree. Mammoth brings

in service from the CenturyLink central office to the CNL, where it is distributed to end -users by
customer-OP O1 Ew? OEUOwWODPOI! » wi PET UWEOOOI EUPOOUB ww! awET T L
more capacity at a lower unit cost. For example, the City increased its service from 10 mbps to

150 mbps with no change in cost. The NCB program also secured a redundant pathway to protect

against outages, although currently both pathways terminate at the same location in Denver.

Yampa Valley Electric Association (YVEA) purchased service later in 2014, and pending

finalization of grant funding, Yampa Valley Medical Center expects to build a fiber connection to

the CNL.

NCB subleases secure equipment rack space and fiber toEAGLE-Net and rack space to
FonesWest, and has capacity to facilitate increased competition and service by hosting additional
middle -mile and last mile providers.
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The purpose of this plan is to build upon the Northwest Colorado Council of Governments

(NWCCOG) Strategic Plan and the work that has already been started by NCB and its members.
The scope of this plan includes identifying and mapping existing assets, identifying gaps in
service and infrastructure and identifying potential builds to fill in the gap s. Additionally , the
scope of work included identify ing potential partners and strategies, creating a preliminary

design and estimated capital costs of the design andpreparing a financial and operational plan

for a sustainable approach.

Abundant Broadban d is a Necessity for Economic Vitality. The economic health

and survival of this region depends in large part on the availability and affordability of advanced
telecommunication services. Advanced broadband service is no longer a luxury . The Internet

and its use have infiltrated every area of our lives. The Internet and its associated technologies

are used for social media and staying connected,for entertainment and streaming videos. More

importantly it is used to transfer files and download/upload info rmation that is critical to

businesses, medical establishments, public safety, online banking, training and distance

education, smart metering, point of sale applications, and every part and parcel of our lives.

Communities that lack adequate broadbandseU YD ET UwEUI wi POEDPOT wEWEDUxEUDC
EQEwW?>06YU0? WECEWPPUT OUUwWUUI | PEPI OUWEUOEEEEOEwWEE x
businesses leaving the community. Additionally , tourists and visitors to the community may

decide to visit other places where their lives and businesses carcontinue to be conducted rather

than a community that does not have adequate broadband services.

According to a recent Aspen Institute Communications and Society Program publication Ow? 3 1T 1 w
%UO0UUIT woWhidt iddisoreferredinUT 1 wp T B UThaBeBefits didvafced Broadband

Networks: Why this Matter sO2? wx UOY D El E wb Ofuhis delivergbie Onor® I3 no longer

confined to a specific time and place. Open systems, open platforms, shared folders and
daUEEEUI UOW?EUOPEUOUUEDOT O? WEOEWEOOOEEOUEUDPOOWET Ul
UUxx OBl UUwl ExxT OUw?DPOwlT I wEOOUE~>» wi EEDPOD Udpde® OT wUT 1
Internet connection, at any time. Routt County provides a rich playgro und for professionals who

can choose to live anywhere. Having advanced broadband available to these professionals may

allow for further economic development opportunities for the area

The County and its Cities and Towns have Overwhelmingly Supported this

Need for Abundant Broadband. During the last election in November 2015, Routt
County, the Town of Yampa, the Town of Oak Creek, the City of Steamboat Springs, Steamboat
Springs RE-2 School District, the Town of Hayden, and Colorado Mountain College all conducted
a public vote to opt out of an existing law (Senate Bill 152). SB152restricts local government in
building out telecommunication networks to end users and limits the ability of local government
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to partner with the p rivate sector in offering telecommunication services to end users. In all of
thesejurisdictions within Routt County ¢ and in many other communities throughout the state-
the voters elected to reclaim local authority to allow the municipality or county to build

telecommunications infrastructure . The overwhelming and unprecedented results of this election

are a clear indication that the citizens of the county are interested in making a change and speak
to the need for better broadband services.

NEO Fiber put together two surveys to receive input from the community in regards to
broadband needs for Routt County. The first survey was designed and distributed to residential
users and the second was distributed to businesses and anchor institutions within Routt County.
145 survey responses were received for the survey targeting the residential users. 22 responses
were received for the business and anchor institution survey. Survey results were consistent with
the election outcome. When asked if respondents would be interested in an advanced broadband
Ol UPOUOOWNt 0 wOl wiOT 1T wUT UxOOET OUUWUEPEOwW?al Ud-»

The survey provided instructions to respondents to take an actual Internet speed test. The lowest
speeds recorded were .33 Mbps download and .17 Mbps upload. The highest speeds recorded
were 126 Mbps download and 12 Mbps upload.

The average speeds recorded were 23.5 Mbps download and 5.47 Mbps upload. In January of

2015, the FCC voted to change the definition of broadband by raising the minimum download

speeds from4 Mbps to 25 Mbps. 73% of the speed tests recorded through the surveys were below

OTT w%""zUwlOl PWwEI I POPUPOOWOT wOPOPOUOWEUOEEEEDQOEWEDOD
respondents that recorded speeds greater than 25 Mbps in download speeds subscribed to

Comcast.

"OOUPEIT UPOT wUT EVwAt 0 wlOil wOTT wUxT T EwUOl U0wUT UUOUUWEC
other towns, cities and communities are investing in networks that provide services that are 500
{ 1000 times faster speeds than actual capacity avadble in Routt County, speaks to the lack of
adequate broadband services actually available. These reaWworld speed test results confirm the
need for more abundant broadband. Survey results are included in Attachment B of this

Deliverable.

Local Service Providers, Current Environment

NEO conducted individual interviews with the local service providers currently providing
Internet services in the community. Although the providers have invested in limited fiber optic
infrastructure to key businesses and andior tenants within the Town, the existing provid ersz
networks are primarily based upon cable modem, Digital Subscriber Line (DSL) and wireless
technologies. Each of these network technologies are shared; meaning, as more users are on the
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network, the capacity and availability of bandwidth is diminished. DSL service is provided by
copper telecommunication lines and can carry high bandwidth signals only for a short distance
a few hundred yards; after which the signal is degraded and bandwidth diminishes. While cable
modems generally provide transmission speeds of anywhere between five and 50 megabits per
second on the download (and are generally much slower when uploading), this technology is
shared and therefore, all users on the network share this bandwidth. For example, if there are
100 users sharing 50 Mbps, each user receive8.5 Mbps of service.

Fiber optic technology provides two -way speeds of up to 1 Gigabit per second, with 10 Gigabit
systems now coming to market. This is 1,000 times to 10,00@imes faster than DSL, wireless and
cable modem networks. Additionally, the carrying capacity of fiber is unlimited. As fiber optic
technology transmit pulses of light, more bandwidth can be delivered on a fiber optic network
by adding various colors of light or additional spectrum. Fiber is unique because it can carry
high bandwidth signals over long distances without signal or bandwidth degradation and it can
provide that capacity in both directions ¢ for both upload and downloading information.

Although some of the carriers within Routt County have built fiber to some of the businesses , and
to the hotels and hospitality market primarily within Steamboat Springs, none of the existing

service providers currently have plans to build Fibertothe Hom I ¥! UUDPOI UU wp? %3 3

in Routt County . All of the service providers that NEO met with either in person or on the phone
suggested an interest in partnering with the County to improve broadband services. Discussions
of joint builds, joint trenchi ng, and potential partnerships to share in the capital costs were options
for further conversation.

What are the Obstacles for Improvin g Broadband in Routt County and
what are the Strategies to overcome these Obstacles?

As discussedin the Executive Summary, the primary issues within Routt County are redundancy,
affordability and having access to abundant broadband services.

One of the primary barriers to better broadband exists when the incumbent providers have little
incentive to upgrade their network s. As Routt County has primarily a duopoly (Comcast and
CenturyLink) , the incumbent cable and telecommunications carriers have had little competitive
pressure to build more fiber, or FTTH/FTTB. They have been able to harvest the revenue from
their existi ng networks with little incentive to upgrade.

The entrance of a competitor ¢ be it Google, a municipality, an electric cooperative, NCB or an
alternative provider, can disrupt this status quo. Communities that have a number of choices for
Internet service, especially if these choices provide a significant transformation of service

10
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delivery, P61 6 wOl Ex| UOT 1 POT wUT 1 wbOEUOEI OUwxUOYDPEI Uz Uwk
provide an opportunity to change the way broadband services are delivered. With ¢ ompetition,

the incumbent providers will be required to upgrade their infrastructure or provide comparable

services in order to maintain their market share.

In Routt County , there have been a number of smaller Internet Service Providers that havebuilt

out a wireless solution. Wireless technology is limited by line of sight and is a shared technology,

Ol EOPOT wWEUwWOOUT wUUI UUWEUT wOOwWUTT wdOl UPOUOOWI EET wl
Wireless technology does not disrupt the status quo as it cannotout-perform the existing service

offerings available. Often these smaller regional or local wireless providers do not have access to

funding or financing needed to upgrade their networks to fiber.

Capital costs are high to build fiber optic networks. Building a Gigabit -enabled network is capital
intensive. Current technologies that support this type of bandwidth availability require fiber to

be built to every home or business or if an advanced wireless network is used, fiber must be built
to most of the wireless access points. In either case, the physical placement of fiber optic cable is
often too capital-rich for a small competitive provider.

In rural areas, the capital costs required to build out fiber are higher as rural areas are remote,

withtT T wx Ox UOEUDOOwWIT 1 OT UExT DPEEOOA wE D UAocatiddd vihéreuw EEIT U
there is an Internet hub ¢ are often located in larger cities or population centers. Options for

accessing Internet hubs,which is the case for Routt County, are located in Grand Junction, Salt

Lake City and in Denver. Options foraE E1T UUD OT w( O U iwbidh iis Bypically tescrit@d O» w

as Internet backhaul or transport costs, are to build fiber to th eselnternet hub location s, to build

a point-to-point digital microwa ve link, or to lease existing facilities. Costs for leasing existing

facilities or backhaul costs are often based upon mileage. In any of these options, either the capital

costs are high and/or the monthly access charges are high.

These high monthly backhaul charges or capital costs to connect to Internet hubs are difficult to
finance as rural areas do not have the population to support an adequate return on investment
for any providers to upgrade their networks. This leaves rural areas especially with few or no
options available for improving broadband services. The federal Stimulus Program provided
$7.2 Billion to mostly improve backhaul or transport costs by providing funding for middle -mile
networks, but there still is an overwhelming number of commu nities that do not have options for

additional funding is a good next step in trying to address this issue within Routt County.

Programs, policies and broadband-friendly ordinances can be put in place to try to mitigate the
high -costs of building fiber networks. Most of the costs (6680% of the capital costs) for building

11
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fiber are in the actual opening of a trench or the labor to place conduit in an existing right of way

or road. Broadband-i UPI OEOa wOUEDPOEOEI UWUUET WEUWEwW? EDPT wOOET +
by allowing multiple providers to place conduit within an open trench when other utility work

is being done. Other policies such as streamlined permitting, and joint -build and joint -trench

agreements can also promote more broadband deployment.

Collaboration and use of existing assets can be leveraged to reduce capital costs.Often the
existing telecommunications and cable companies will not lease or provide excess fiber to other
entities to use. Coordination and collaboration is already in place with NCB in bringing together
the school district, the power company, the medic al community and the local governments within
Routt County. The network could be expanded to additional anchor institutions by changing the
existing revenue model. NEO has provided sensitivity analysis for improving the revenue model,
allowing for furthe r expansion of the network. Continuing to collaborate and coordinate with
other entities will reduce the costs of building networks for broadband service and can aggregate
demand for Internet service as these entities are often the largest broadband userswithin a
community.

Additionally, there is funding that has been set aside to build to remote and rural areas within
the State. CenturyLink was awarded $1,068,92(per year for six years for a total grant amount of
$6,413,520 for Routt County through the Connect America Fund (CAF). This grant money is
intended to reach 1,852 locations within Routt County that are currently unserved.

In addition to the CAF program, CenturyLink was to receive $47.5 Million through the transfer
Of wi UOEUwI U OO ucost SuppbE Medrarism'(HTEM) into a Broadband Development
Fund (BDF) for 2014 and for 2015. The HCSM is capped at $54 million, and goes to
telecommunications carriers that provide voice service (landlines) in high -cost areas around the
state.

The BDF intends to provide financial assistance to telecommunications carriers that provide

broadband access in unserved areas of the state.The PUC, in order to fund the BDF, decided to

UEOI w3t 6+t wOPOOPOOwWi UOOw" 1T OUUUa + b OO wouldlgyfbuktad'- " 2, WE O
up expenses for the Broadband Development Board, which will administer the remaining $3.1

million in grants to the carriers that would provide broadband service in unserved areas.

CenturyLink filed a lawsuit against the PUC, challenging the way the agency decided to allocate
funds. This is still tied up in a lawsuit, but local service providers are encouraged to apply for the
$3.1 million in grants that will be available once the lawsuit is resolved.

12
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% 60 2AAT 11T AT AAOEIT 1T O
NEO recommends the following strategies for Routt County:

1.

Implement broadband -friendly policies and ordinances to help reduce the cost of
broadband expansion.

Expand the existing anchor network from 17to 132 anchor institutions leveraging grant
funding and change the revenue model for these locations. Building fiber to the anchor
institutions allows for the ability to offer 1 Gbps service to the anchor institutions.
However, and more importantly, building fiber to the anchor institutions allows Routt
County to leverage several grants to fund the builds. For example, the Rural Healthcare
Fund grant and the E-rate Program for schools will provide funding to pay for 65% of the
capital costs for the middle mile portion of the build ¢ the most expensive part in building
to the other communities within the County.

Additionally, building fiber to the anchor institutions by leveraging grant funding gives
needed fiber connectivity to the smaller communities within the County. For example, by
building to the anchor institution s, Hayden, Craig, Oak Creek, Phippsburg and Yampa
communities become connected with fiber. Once fiber is built to these communities,
wireless access points may be installed at the anchor institutions in each of these
communities. Wireless bandwidth is enhanced when it is fed with fiber. Wireless
broadband could then be used to further expand and enhance broadband services to
homes and businesses in these communities.

Expand fiber optic facilities to all of the communities by building to the anchor insti tutions
noted above, and possibly build fiber to the tower locations within the County, creating
redundancy in and out of Routt County and improving services within each community

Building fiber to each of the communities reduces the barriers for existing service
providers to offer higher broadband speeds at lower prices. We suggest partnering and
collaborating with the private sector to share in and reduce the capital costs of creating
redundancy and expanding services. Partnership activities can take the form of working
with WAPA to get access to their existing fiber, leasing dark fiber from Mammoth
Networks, EAGLE -net and/or Strata Networks and/or sharing in the capital costs to build
through a joint build agreement. Another alternative may be to extend a formal or
informal invitation to partner or bid on these collaborative efforts
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4. NEO recommends partnering with the private sector to further expand last mile solutions
by issuing either a formal or informal invitation to negotiate or proposal process to incent
last mile providers to build Fiber to the Home/Business or expand wireless service. The
proposed build of fiber between the communities and the expanded anchor institutions
collaboration could be used as an incentive to partner with the private sector to expand
their networks for last mile services. Last mile services may be either wireless or fiber,
but again, having fiber to these communities and having a robust middle -mile network in
place, reduces the costs for service provders to serve the entire County. The strategic
investments of building middle -mile facilities may provide an incentive for service
providers to build out more abundant last mile broadband services.

Capital Costs Required for Implementation and Potential Phases. The
projected capital costs for expanding to serve all 132 anchorsand building out the middle mile
fiber between the communities is estimated to be$12.576Million. This includes the materials and
labor to build the fiber and the costs for equip ment to light the anchor institutions. If NCB was
able to lease existing fiber from WAPA and/or from EAGLE-Net/Mammoth Networks , these costs
would be reduced to approximately $7223Million. These costs could be potentially shared with
the private sector, reducing the build costs even more. Grant funds could be leveraged to reduce
the cash outlay needed for the build.

-$. zUwUl EOWEOUOwWI UUPD Ofe the Home?BD4inESY, withid Gt&athBo&t Spupg® E 1 U w
and throughout the County. The total capi tal costs required to build fiber to every home and
business within Steamboat Springs is estimated at approximately $40 Million. It would cost
another $91.4 Million to build fiber to the rest of the homes and businesses within the County.
These costs ae prohibitive and representatives from NCB have stated that this is too much of a
project to take on. NEO agrees. However, if the network is built to the anchor institutions and
the middle mile network is built between the communities, the private sector might expand the
network to homes and businesses if they could utilize the anchor and middle mile networks.
There is a healthy return on investment and steady cash flow for FTTH/FTTB within Steamboat
Springs. The private sector may invest in this type of technology with the incentive of a
partnership with the County. The rest of the County could benefit from upgraded wireless
capabilities with expansion of fiber to tower locations.
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3. Progress to Date, Efforts through Collaboration with
the NWCCOG and t he NCB Network Ow- $ . z Uw
Recommendations to Expand this Plan

In December 2013, the Northwest Colorado Council of Governments (NWCCOG) conducted a
regional broadband strategic plan to provide recommendations to improve broadband services
for all of the Northw est Colorado Council of Governments members (Eagle, Grand, Jackson,
Pitkin and Summit Counties; most municipalities in those counties; Steamboat Springs;
Glenwood Springs; and Carbondale). Additionally, the NWCCOG chose to invite Moffat, Rio
Blanco and Routt Counties and they chose to participate.

Policy Efforts

The NWCCOG plan included general recommendations for improving policy efforts. These
recommendations included assisting member jurisdictions to implement broadband friendly
policies, supporting state legislation designed to extend high cost fund support to broadband
development, efforts to ease state restrictions on municipal broadband (SB-152) and actions to
develop and support primary and secondary revenue generating mechanisms to fund
implementation and sustaining of broadband improvements. The NWCCOG plan also
recommended investigating the relative benefits of regional franchising vs. individual
community franchising.
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policies by providing specific recommendations for improving policies and ordinances that

would encourage further broadband infrastructure deployment. These policies also encourage

the following:

1. Reduce the cost of construction for broadband net works. 60-WY 0 wOI wEwi PET UwOx UPE
capital costs are in opening a trench or in burying conduit that will house fiber optic cable.

Policies that encourage placement of fiber in @ordination with other City capital projects

(sidewalks, trails, lig hting, and road widening projects) and coordination with other utility

projects by others - may all be opportunities to install conduit.

NEO recommends implementation of a Dig Once Policy that has the following components:

U  All public works or installation of other telecom, cable or utility infrastructure allows for
conduit to be placed on behalf of the City and any other entities that want to participate .
If there is an open trench, the policy provides for coordination of street cuts and

15



NEO Fiber Deliverable

excavations with utilities, public works, developers and other interested parties to
maximize the opportunity for broadband conduit installation, and to minimize cost,
disruption and damage.

U Allows for a notice period informing other entities that an open trench will be av ailable
for placement of their conduit and/or fiber optic facilities

U Allows for shadow conduit to be placed for the Town, City or County. Installation of
empty and/or space conduit by a public agency when excavations occur in the public right
of way, with agency (Town, City or County) costs limited to incremental costs.

Additionally, NEO recommends that the various government agencies establish Joint Trench
Agreements and Joint Build Agreements with other telecommunications, cable or utility
providers. Cost for placement of conduit or fiber will be shared amongst all entities, allowing
each entity to take advantage of trenches that have been opened through each other projects and
allows for sharing of capital costs for any conduit and/or fiber builds. Standardization of these
agreements across all potential owners of underground infrastructure can be established to
ensure all parties are aware of the joint trenching opportunities as they become available.

NEO also recommends aStreamlined Permitting Process ¢ placing responsibility for approval of
broadband infrastructure projects solely in the public works department via encroachment
permit processes.An Abandoned Fiber and Conduit Policy can be put in placeif any abandoned
fiber and/or conduit that are not claimed by the owner within a reasonable time period, the
ownership of that conduit and/or fiber would revertto the local government agency.

2. Encourage standards for placement of conduit and/or fiber in new developments.
(OUI T UEUDPOT wE UOE E Ercddhdudeielofinérd pbacieaiaRdOdty didimdhces to
ensure that new real estate developments incorporate a standard placement of conduit and/or
fiber optic facilities. The land development codes could require new land developments, new
real estate developments and/or newly built homes and office buildings to install fiber optic
infrastructure. New building codes could describe specific compatible communications
components and architectures into each new building, and could describe development and use
of City /County right -of-ways for communications connectivity, and could specify standardized
specific wiring requirements for new buildings.

3. Set up funding mechanisms to al low for adoption of these policies . Conduit is not expensive.
However, if the funding mechanism does not exist to place conduit, often opportunities to take

advantage of open trenches or joint builds do not occur. A funding set -aside or budget process
must be put in place to allow for adoption of these policies. The funding mechanism will a llocate
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monies to build broadband infra structure when opportunities ari seand the fund would maintain
a reserve or setaside for unanticipated projects.

4. Keep a GIS database of all infrastructure, and provide for a process to submit plans . Any
permit for work done within the right -of-way or for new developments would require a s-built
drawings to be submitted to routinely document conduit and other broadband asset da ta into a
geographic information system. The policy could establish a requirement that plans and as-built
drawings and other information be submitted by utilities, developers, contractors and others in
an appropriate GIS format.

NEO provided sample policy and ordinance language that other communities have implemented
for all of the above policy recommendations. NEO also provided information regarding
compliance with the FCC Order on Mandatory Wireless Facilities Collocation .

Existing NCB Network, Successin Connecting Key Facilities, Aggregating
Demand, and Pursuing Funding Opportunities

The NWCCOG plan also addressed aggregating demand and implementing targeted
infrastructure builds that lower barriers for broadband companies from providing or improving
service using RUS Rural Broadband loans or alternative funding. The plan also suggesed
pursuing Community Connect Grants to extend service to currently unserved communities.

NCB has successfully targeted and leveraged grant and funding opportunities that would allow

for further aggregation of demand . NCB targeted a broadband planning grant through the
Department of Local Affairs (DOLA) to fund this engagement with NEO Fiber and has also

received a broadband implementation grant from DOLA to further expand to other anchor

institutions located within Routt County . The DOLA grant will pr ovide for construction of a 288
strand fiber optic trunk between east and west Steamboat, connecting to the existing Carrier
Neutral Location with splice-points and lateral connections to more anchor institutions.

Additionally , Yampa Valley Medical Center has also submitted for additional funding through a

Rural Telehealth grant program. Upon successful award and implementation of these grants,

-1 zU0wlOl UPOUOWPPOOW! EYT wOT 1T wi 66006pDOT wWOOEEUDPODOUWE
YVEA Substation (north of Steamboat Springs)

Routt County Road and Bridge Shop

YVEA Office Building

Routt County Public Safety Complex

X X X X

X

Steamboat Springs School District Bus Barn
x  City of Steamboat Springs Public Works Shop
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x  Colorado Mountain College

x  Soda Creek Elementary School

x  City Hall and Centennial Hall

x  Historic County Courthouse

x  Strawberry Park Elementary School

x  Steamboat Springs Middle School

x  Steamboat Springs High School

x  YVEA Substation Middle of Steamboat Springs
x Yampa Valley Medical Center

x  City of Steamboat Springs Mountain Fire Station
x  YVEA Substation South of Steamboat Springs

Additionally, the following locations are approved as eligible locations for funding from the
Rural Telehealth Grant. Connecting these locations and leveraging the grant program will
connect the following lo cations with fiber:

x Oak creek rehab facilities

x Hayden rehab facilities

x  VNA sites in Steamboat, Hayden and Craig
x  YVMC clinic sites in Craig

x  YVMC clinic sites in Baggs, WY

Craig and Baggs, WY are obviously outside of Routt County, and are mentioned herein to
potentially leverage as further options for redundancy in and out of the County.

-$. ZUwx OEQwPDOOwWOIl YI UET T wUTI PUwWI RPUUDOT wbOi UEUUUUE
the existing network to other anchor institutions. This plan will also fa cilitate joint -build projects

for connecting the various towns and cities providing fiber throughout the County where there

are limited options for broadband services and provides for redundant routes in and out of Routt

County.

4. Other Existing Assets wi thin the County

Key Strategic Assets
NEO also identified and mapped where there are other assets located within the County. NEO
was able to identify key assets that may be leveraged further to connect to anchor institutions and
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to provide more redundancy options for NCB and for the other service providers within the
County. Here is a list of the key routes and existing assets.

1 Mammoth Networks and EAGLE -Net have fiber optic facilities from Craig to Hayden

to Steamboat Springs. It appears that these two companies may have acquired fiber
from Tri -State Generation on segments of this route.

9 Strata Networks has fiber from Hayden to Meeker to Rifle and from Meeker to Salt
Lake City. Strata Networks is a member of the Colorado Fiber Network, a coalition of
service providers sharing network facilities throughout the region. The Colorado Fiber
Network/Strata Networks has fiber from Meeker to Grand Junction. From Grand
Junction, fiber runs south to Albuquerque and also toward Denver. This existing fiber
is potentially an alternative path to another Internet hub (Salt Lake City , Grand
Junction, Denver and/or Albuquerque ).
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the County. Confirmed routes, based upon discussions with WAPA personnel
include from Hayden south to Oak Creek to Phippsburg and to Yampa. The route
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continues from Yampa to Kremmling. There is a Level 3 cross connect location in
Kremmling which may be another alternative route in and out of Routt County.
1 Level 3 has fiber from the Kremmling cross connect southwest through McCoy to 170
Ol EUw&axUUOBww+1 YT OQwt zUwdI UPOUOWEOUOwWUOUUIT U
Winter Park.
1 CenturyLink appears to have fiber from Silverthorne along Highway 9 into Steamboat
Springs. This is based upon visual confirmation of fiber optic cable seen from
GoogleEarth.

Most of the existing service providers t including ResortNet, Zirkel Wireless, and Comcast lease

facilities from CenturyLink. When CenturyLink has an outage or a fiber cut, all of the carriers

UT EQwUUTl w"1 60U0UVUa+D0O00z UwOIi E Usde bhred)drovideB Blimeniicd&dthe wg OO O1 |
need to have more options in and out of Routt County for redundancy. Sharing this information

with them in regards to other potential routes may help them, and consequently, Routt County,

solve the redundancy issue. HEY D OT wUT I wEEPOPUA WUOwWUUT wedOUT I UwbIi C
may also help reduce the costs to serve the Routt County market.
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personnel currently have the position that leasing their fiber facilities on their transmission lines

to other non-utility providers is not allowed under their existing charter or statute. WAPA has

key strategic routes not only in Routt County, but throughout the State of Colorado tha t would

help rural communities across the state get better broadband services and provide needed

redundancy.

NEO believes that Routt County in collaboration with the existing service providers (Comcast,

Zirkel Wireless and ResortNet) along with other kn own communities that have a vested interest
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In collaboration with  NEO, a brief has been put together by Ken Fellman of Kissinger & Fellman,
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that the statute was created well before broadband was even a service, thatthere are similar

instances where their assets were used for other utilities (namely, water and power), that

broadband was recently declared a utility by the FCC in February of 2015 and that the recent
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that WAPA could provide use of their transmission lines for commercial broadband services.
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NEO recommends collaborating with these various organizations to facilitate cooperation from
WAPA.

Additionally, Yampa Valley Electric and Tri -State may have influence on WAPA during these
discussions. WAPA has leased fiber facilities to other power companies in the Statet namely,
Tri-State. Pulling in these other power companies to help influence WAPA may be effective.

Other Fiber and Conduit Assets

NEO identified and mapped existing fiber and conduit assets primarily within Steamboat Springs
that are owned by the City, NCB, Steamboa Resort, ResortNet, Mammoth Network s, Yampa
Valley Electric and Yampa Valley Medical Center. The school district also has conduit and a
microwave network. Unite Fiber has fiber facilities in Craig. A GIS map of these assets was
provided as a deliverabl e of this project.

Tower Locations, Wireless and Cellular Service Areas

Wireless towers in Routt Country were identified and mapped. Tower locations were verified
and confirmed from the FCC registry and verified by imagery available on Google Earth. Cellular
and wireless providers within Routt County include AT&T, Hughes Network, Leap Wireless,
Sprint Nextel Corporation, T -Mobile, Verizon Wireless, ViaSat, Zirkel Wireless, Skycasters and
StarBand Communications. Service territory maps of these wireless and cellular providers were
provided to Routt County as a deliverable of this project. Other current providers and their
service territory maps provided include Bresnan Communications, CenturyLink, Comcast, DTE,
FastTrack Communications, Resort Internet Colorado, Kentec Communications and Microtech -
tel.

5. Laying the Groundwork, Methodology and Process,
Strategies for Building Infrastructure, Improving
Broadband Service

This section lays the groundwork for the financial plan, - $. z UwOIl UT OE O Ofirinarwui OU wUOT 1
design and projected capital costs, information regarding defining and determining what is
feasible and a discussion of pricing considerations.
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Providing Redundancy and Options for Service Providers, Regional

Middle Mile Transport

NEO put together a preliminary design and capital cost estimates for connecting the
communities. Bringing fiber to the other communities within the County aggregates demand
and reduces costs for broadband services, as the costs for the services are shared amongst aif
the users. Also, once fiber is brought to a community, it is relatively less expensive to expand this
fiber within the community to other key locations and anchor institutions.

The capital costs of building fiber can be greatly reduced by negotiating an Indefeasible Right of
401 wep? (142 AuBABGLEINaiSanimot® amd/or Strata Networks.

An Indefeasible Right of Use (IRU) is the effective long-term lease (or often thought of as
temporary ownership) of a portion of the capacity of fiber optic cable. The long-term lease is
typically 20 to 25 years and the payment for this long-term lease is typically paid up -front.

In structuring the IRU agreement, the owner of the network is the Grantor. The Grantor pays for
the construction of the network, has submitted permits and the use of the rights of way, and may
have established franchise agreements and fees to the jurisdiction. The Grantor then assigns parts
of the constructed network to the Grantee for use of the dark fiber, and a select amount of
bandwidth or capacity on the network between termination points or routes along the
constructed network.

An IRU combines features of a sale, a lease, and a service contract. Every IRU is unique, but
typically the agreement confers exclusive usage rights to Grantee but title and control remain
with the Grantor. Maintenance on the fiber network is agreed upon during the contract
negotiations and in most cases, the Grantor, or owner of the fiber, provides maintenance on the
fiber on behalf of the Grantee.

The costsavings of negotiating access to an IRU versus building the fiber are significant. If an
IRU agreement cannot be reached, then other possibilities are to share in the capital costs of
building new fiber.

Below are the estimated capital coss for building fiber between the communities and the routes
where an IRU agreement may be reached with the projected costs of the IRU. Pricing for an IRU
is based upon other successfully negotiated IRUs within the State of Colorado.
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Steamboat Springs to Hayden

Estimated Buy it, IRU, €
Redundancy Mileage Build it count
Steamboat to Salt Lake City (Mammoth,
EAGLE-Net and Colorado Fiber Network)
Steamboat Springs to Hayden 24.6 $3,151,545 $221,400
Total $3,151,545 $221,400
Adjustment to the Anchor Tenant Estimate $3,151,545
Total Build Costs for the Transport Network $3,151,545
Total IRU Costs for the Transport Network $221,400

Hayden South to Oak Creek, to Ppgburg to Yampa using WAPA Route

Estimated Buy it, IRU, 6
Hayden South to Oak Creek (WAPA Route) Mileage Build it count
Hayden Police Dept. to Yampa Valley Regiona
Airport 1.79 $149,045 $16,110
From 185 and 37 to HG Coal Substation 1.64 $136,556 $14,760
From Routt County Road 37 to Yampa Valley
Regional Airport 2.93 $243,968 $26,370

Yampa Valley Regional Airport to Yoast Pit MP ~ 4.95 $412,165 $44,550

From Yoast Pit MP to Oak Creek (Not showing
a route for the anchors, this may be an alternat

route to consider) 22.9 $1,906,782  $206,100
Total $2,562,915 $277,020
From Oak Creek to Phippsburg (showing as arn Estimated Buy it, IRU, 6
anchor route and possibly the WAPA Route) Mileage Build it count
Oak Creek to Rd that goes to Fire Station 1.57 $130,727 $14,130
from 14 and 131 to Yampa Fire Dept. Station 2

in Phippsburg 1.77 $147,380 $15,930
Total $278,107 $30,060

From Phippsburg to Yampa

From Forest St and 2nd Ave to Oak Creek
Substation 2.87 $238,972 $25,830
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From OalCreek Substation to Routt County

Office in Yampa 2.9 $241,470 $26,100
Total $480,443 $51,930
Adjustment to the Anchor Tenant Estimate $1,414,683

Total Build Costs for the Transport Network $3,321,465

Total IRU Costs for the Transpad¥ietwork $359,010
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pricing for this route is shown because the service providers (for example, Comcast) may want to

consider as an alternative to redundancy for Routt County. The exact location of the WAPA route

and transmission lines is not known.

Yampa to Kremmling, GUESSING where WAPA's line is located

Estimated Buy it, IRU, 6
Mileage Build it count
From Yampa to Kremmling (WAPA Route, Not
showing as aoute for the anchors) 29.2 $2,431,356 $262,800
Total $2,431,356  $262,800

In summary, by negotiating access to an IRU instead of building the route, the capital costs
savings are $3.985Million.

Summary

By negotiating access to an IRU instead of building the route,

Anchor Institutions Estimate would be reduced by: $4,566,228

IRU Costs would replace this cost $580,410

For a net adjustment to the Anchor Institution Estimate $3,985,818

Connecting Anchor Institutions

NEO and the NCB partners put together a list of community anchor institutions made up of
schools, Colorado Mountain College, State and Federal offices, city and county locations,Yampa
Valley Medical Center facilities and other medical clinics, and electric power substati ons within
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the County. NEO identified 132 anchor institutions and this list has been provided to Routt
County, along with a preliminary design of the routes to serve these locations.

Anchor institutions are often the largest employers and largest teleco mmunication/broadband
users within the community. NEO and the NCB partners identified which anchor institutions
currently had fiber optic connectivity UT UOUT T w- " . Thelist bf 132 &nohdrincludes the
existing locations that are currentlyonNC! z UwO1 UPOUOQwWEUwPI OOWEUwWUT
be added based uponthe DOLA implementation grant and a Rural Healthcare Fund grant. A
total of 115new anchor institutions will be connected with the proposed design. A GIS map of
the proposed design was provided to Routt County as a deliverable of this project.

Building fiber to the anchor institutions allows for the ability to offer 1 Gbps service to the anchor
institutions. More importantly, building fiber to the anchor institutions allows NCB  to leverage
several grants to fund the builds. For example, the Rural Healthcare Fund grant and the E-rate
Program for schools will provide funding to pay for 65% of the capital costs for the middle mile
portion of the build ¢ the most expensive part in building to the other communities within the
County.

Additionally, building fiber to the anchor institutions by leveraging grant funding gives needed
fiber connectivity to the smaller communities within the County. For example, Route 1 below
allows for fiber to be extended to Hayden and Craig, potentially utilitizing existing fiber from
Mammoth Networks or EAGLE -Net. Route 3 extends fiber to Oak Creek, Phippsburg and
Yampa, potentially leveraging fiber owned by WAPA . Once fiber is built to these communities,
wireless access points may be installed at the anchor institutions in each of these communities
Wireless bandwidth is enhanced when it is fed with fiber. Wireless broadband could then be
used to further expand and enhance broadband services to homes and businesses in these
communities.

The following is a capital cost estimate to build to the additional anchor tenants :
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Tech Services
Labor, Custome
6 count IRU Premise Labor Adjusted Cost

Anchor Tenant Routes Build OR Lease  and Electronics with IRU Savings with IRY
Route 1: Steamboat to Hayden $ 3,151,545] OR $ 221,400% 293,449 $ 514,849 $ 2,636,696
Route 2: Southwest out of Steamboat Springs $ 1,687,175 OR | $1,687,175 $ 1,687,175

Route 3: South out of Steamboat Springs (to Oak|

Creek, Phippsburg, Yampa) $ 3,304,632 OR $ 183,780% 403,974 $ 587,754 $ 2,716,878
Route 4: Short North Route out of Steamboat Sprjriys 470,432 OR | $ 470,432 $ 470,432

Route 5: North Route out of Steamboat Springs | $ 2,003,673] OR | $2,003,673 $ 2,003,673

Route 6: Anchors within Steamboat Springs $ 1,959,440, OR | $1,959,440 $ 1,959,440

Total $ 12,576,897 $6,120,720 $ 405,180 $ 697,423 $ 7,223,323 $ 5,353,574

From Yoast Pit MP to Oak Creek (Not showing as
route for the anchors, this may be an alternate roi
to consider) $ - $  206,100% - $

The last route, from Yoast Pit MP to Oak Creek is an optional route to add in additional
redundancy for the network. If an IRU can be acquired for approximately $206,100, it may be
worth considering adding in additional redundancy.

Note the column on the far right ¢+ The total projected capital costs to build to the entire 115
additional anchor institutions could be adjusted from $ 12.576 Million to $7. 223 Million by
negotiating access to existing fiber through an IRU agreement, resulting in a capital cost savings
of $5.353Million. Additionally, the $7.223 Million costs could be further reduced by leveraging
Rural Healthcare Funds, E-rate and DOLA grant opportunities. The Rural Healthcare Funds and
E-rate will pay for 65% of capital costs; DOLA will pay for 50%.

A further breakdown of each route segment, the assumptions, and the anchor tenants to be served
are shown below.
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Route 1: West out of Steamboat Springs

Estimate Dashboard
Routt Co CO Anchor Tenant West of SS Estimate 01082016.xlsx

Estimate Dashboard

Values Middle Mile

# Parcels/Passings Project Cost
Middle Mile Connections 17| Cost per HHP

Overall
# Poles 1062 Cost per HHS
Est. Aerial Miles 34 Cost per MI
Est. UG Miles 4 ¥ Engr. Labor
Aerial % 0%, Engr. Labor Project Cost 1A F4) )
UG % 10% W Aerial Labor
Density HH/Mile - Aerial Labor Project Cost $1,936,314

B UG Labor

Take Rate 100%)|
Make Ready Cost per mile (all in labor only) 39,455.58 UG Labor Project Cost [W-lrarld B Tech Services Labor
ADSS or Strand/Lash Strand/Lash
Missile Bore/Open Trench % 0% Tech Services Labor Project Cost $73,904 ™ Customer Premise Labor and
Directional Bore % 100% Install Materials including Splitters.
Plow % 0% Customer Premise Labor Project Cost $57,283 B OSP Materials
LD Downtown % 0% and Install Materials
HD Downtown % 0% including Splitters Electrenics
Rock Adder % 40%
Cut/Restore % v.'| M OSP Materials Project Cost
Make Ready Construction yes
OLT Equipment yes Electronics Project Cost
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Route 1: Entire Route

Routt Co West of SS _ Legend

® Anchor Tenant
&» Anchor Tenant Routes

Anchor Tenant route west out of Steamboat Springs.
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Route 1: Route Zoom on Anchors

Routt Co West of SS e | Legend

® anchor Tenant
&» Anchor Tenant Routes

Anchor Tenant route west out of Steamboat Springs. P
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Route 1 West of Steamboat Springs

From Routt County Jail to Hayden Police Department

From 40 and 51 to Mt. Harris 69 kV Delivery

From Hayden Police Department to Yampa Valley Regional Airport Fire Department
From 185 and 37 to H.G. Coal Substation

From Routt City Rd and 37 to Yampa Valley Regional Airport

From Yampa Valley Regional Airport to Yoast Pit M.P.

From Hawthorne St and 40 to Haven Community Center

From Haven Community Center to Hayden Public Library

From S Spruce St and 40 to Town of Hayden

From Town of Hayden to Hayden RE

From Hayden RE to Hayden Middle School

From Hayden Middle School to Hayden Valley Elementary School

From Hayden Valley Elementary School to West Routt County Fire Station
From Breeze Basin Blwd and S Poplar St to Routt County Fairgrounds

NEO Fiber Deliverable

Route 1 West of Steamboat Springs Anchors
Mt. Harris 69 kV Delivery

Hayden Police Department

Hayen Assisted Living + Hayen Community Center
Hayden Substation

Hayden Public Library

Town of Hayden

Hayden RE

Hayden Middle School

Hayden High School

Hayden Valley Elementary School

Routt County Fairgrounds

West Routt Fire Protection District

West Rout County Fire Station

Yampa Valley Regional Airport Fire Department
H.G. Coal Substation

Yampa Valley Regional Airport

Yoast Pit M.P.

As mentioned earlier, the Hayen Assisted Living Center is an eligible location for the Rural Healthcare Fund grant. A large portion
of this route would be eligible for 65% of the capital costs to be funded through the Rural Healthcare Fund grant. E-rate funds could

be leveraged to built to the schools and libraries.
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Major Assumptions
# Parcels/Passings

Route 2: Southwest out of Steamboat Springs

Routt Co CO Anchor Tenant Southwest of SS Estimate 01082016.xlsx

Estimate Dashboard

Estimate Dashboard

Values

Middle Mile Connections 5
# Poles 591
Est. Aerial Miles 19
Est. UG Miles 2
Aerial % 90%
UG % 10%
Density HH/Mile =
Take Rate 100%
Make Ready Cost per mile (all in labor only) | 39,455.58
ADSS or Strand/Lash Strand/Lash
Missile Bore/Open Trench % 0%
Directional Bore % 100%
Plow % 0%
LD Downtown % 0%
HD Downtown % 0%
Rock Adder % 40%
Cut/Restore % 2%
Make Ready Construction yes
OLT Equipment yes

Middle Mile
ATt 51,687,175
Cost per HHP
Cost per HHS
Cost per Mi

Engr. Labor Project Cost [sE[EEY)

Aerial Labor OB n | $1,077,747

UG Labor Project Cost [ EERT)

Tech Services Labor Project Cost
e 516,848

WUSTOMEr rremise
Labor and Install
Materials including

o lraa_

OSP Materials Project Cost [ ELAELS

Electronics iaeetid| 550,480
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NEO Fiber Deliverable

M Engr. Labor

W Aerial Labor

UG Labor

B Tech Services Labor

B Customer Premise Labor and
Install Materials including Splitters

B OSP Materials

Electronics
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Route 2: Entire Route

NEO Fiber Deliverable




























































































































































































































































