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Master Plan for Pitkin County Translator Sites
1.0 Executive Summary
Pitkin County operates eleven communications sites from mountain tops in Pitkin, Eagle,
and Garfield Counties. Eight of these sites are used to broadcast television and FM radio
signals using radio repeaters called translators. Translators are necessary because the
mountainous terrain in Pitkin County makes it impossible to receive over-the-air broadcast
signals directly from stations in Denver, Glenwood Springs or Grand Junction. Each Pitkin
County translator receives a signal from the originating station over-the-air, via microwave
radio, or via satellite, and relays the station’s signal to mountain top sites where it is rebroadcast on a new television or FM frequency. A total of seven television stations and
twelve FM stations are translated by the Pitkin County network. The authority to operate a
translator is granted by a license from the Federal Communications Commission (FCC).
Pitkin County holds more than 70 translator licenses and operates one of the largest
translator networks in Colorado.
This report is the second of two reports prepared for Pitkin County. The first report (“Survey
Report”) addressed technical shortfalls with the existing FM and TV translator network and
recommended corrective action. It was delivered in October, 2006. This report (“Master
Plan”) is a 10-year master plan for the development and operation of the translator network
through 2016. Public input was solicited for this plan through on-line surveys, public
meetings, press releases, and television promotions.
The major findings of the plan are these:
•

Public Support is Strong. A public survey of Pitkin County residents shows that the
network is widely used and the vast majority of respondents find the network to be
useful and reliable.

•

Denver Television Stations are Preferred. The existing network translates Grand
Junction and Glenwood Springs television stations, but survey respondents and
attendees of public meetings generally preferred Denver stations. Because Pitkin
County is in the Denver Designated Market Area (DMA), it is proper for Pitkin
County to translate Denver stations. The principal obstacle to translating Denver
stations is a lack of a satellite donor system. To address this need, a plan is proposed
to replace the Grand Junction and Glenwood Springs stations with Denver stations by
building a satellite downlink facility at each of the six television translator sites.
This solution also fixes several network reliability problems.

• Technical Shortfalls Should be Fixed Immediately. The technical shortfalls identified
in the Survey Report should be corrected as soon as possible. The towers at Crown
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Hill are in such bad shape that they are in imminent danger of collapse. This safety
hazard should be corrected first. A schedule and budget are presented in Appendix
D to accomplish this work in 2007.
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•

Translator Sites Can Serve Multiple Users. The translator sites can simultaneously
support Pitkin County’s translator network and other commercial uses, such as cell
sites and wireless Internet. Pitkin County should encourage commercial users to sign
leases with the County subject to the terms of the site permit with the Federal
Government, where applicable. These leases should be negotiated at market rates
and the County should offer similar terms for similar types of service. No exclusive
use should be allowed for any tenant.

•

Tenants Should Contribute to Capital Improvements. It is common for both
government and non-government landlords to negotiate capital improvements as part
of a commercial lease. In other words, the tenant constructs improvements to the site
in the form of new or expanded shelters and towers and these improvements are
shared by both Pitkin County and the commercial tenant. Such agreements benefit
both parties and in many cases, it is the only feasible solution. Many of the permits
with the Forest Service and BLM restrict use to a single building or tower and shared
capital improvements are the only way to increase capacity at the site. In some
cases, the value of the landlord’s share of the capital improvement is amortized over
the lease term and the resulting lease rate is reduced proportionately.

•

Lower Red Should be Deactivated and Users Should Move to Upper Red. Pitkin
County operates a site on Lower Red and on Upper Red, but Upper Red has superior
coverage and very few locations are covered better by Lower Red. Lower Red also
has poor access and the Forest Service has asked all users at Lower Red to move to
Upper Red as soon as practicable. The main obstacle to moving to Upper Red is the
lack of prime electrical power at this site. All systems on Upper Red operate on
solar power and solar power systems are not practical for large translator sites.
Pending the results of a power study to determine the feasibility of bringing prime
power to Upper Red (also recommended in this report), the users at Lower Red
should move to Upper Red.

•

Pitkin County Should Fund DTV Conversion in 2010 and 2011. All full power
television stations in the U.S. will cease transmitting analog signals on February 18,
2009. No such deadline exists for television translators, but the FCC has stated its
intention to set such a deadline soon after the February, 2009 deadline for full power
stations. Thus, it is important to plan and fund this conversion. For planning
purposes, we have recommended that the conversion occur in 2010 and 2011 and we
have estimated a budget for this project. Details are found in Section 6.0 and in
Appendix D.
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In addition to these major findings, we also recommend other improvements such as building
replacement at Thomasville and Elephant, and construction of a remote monitoring and
alarm system.
There are several potential funding sources for these capital improvements:
•

Existing Mill Levy. The mill levy generates roughly $575,000 per year. Current
operating expenses are $370,000 per year and the fund balance at the beginning of
2007 was $600,000.

•

Tenants. Tenants can fund all or part of improvements to buildings and towers at
each site. Such improvements generally coincide with the arrival of a new tenant.

•

Government Grants. The National Telecommunications and Information
Administration (NTIA) administers grants under the Public Telecommunications
Facilities Program (PTFP). These grants are available to non-profit organizations to
fund the transition from analog to digital television and in the future, the transition
from analog to digital radio.

Appendix D is a detailed financial plan for making capital improvements to the translator
network from 2007 to 2016.

2.0 System Description
Pitkin County, Colorado encompasses 970 square miles of mountainous terrain and a
population of 14,900 (2005). The main television stations in Grand Junction and Glenwood
Springs do not cover Aspen or Pitkin County and translators are needed to provide television
reception to those residents who do not have satellite or cable television service. Similarly,
FM stations originating outside and inside Pitkin County cannot provide county-wide
coverage from a single location and many depend on Pitkin County’s translators to reach
their listeners.
The County operates eleven communications sites from mountain tops in Pitkin, Garfield,
and Eagle Counties, primarily for broadcast translators, but also for public safety
communications. The locations of these sites are shown in Figure 1.
The reader will note that Pitkin County presents exceptionally difficult terrain for radio and
television coverage and consequently, each of the sites was selected to cover a specific
populated valley. Two sites, Loges and Red Hill, are inactive at the time of this writing. A
third site, Ajax, is an Aspen-Pitkin County communications site and has no broadcast
translators. The remaining active sites are Crown, Elephant, Jack Rabbit, Lower Red,
Sunlight, Thomasville, Upper Red and Williams and they support a mix of FM and TV
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translators.

Red Hill

Sunlight
Crown

Thomasville

Williams

Lower Red
Elephant
Upper Red

Jack Rabbit

Loges

Ajax

Figure 1 - Pitkin County Translator Sites
Table 1 lists the coordinates, elevation and use for each of the eleven sites. Note that the
coordinates and elevations were taken from digital topographic maps and may not match
precisely the values found in the FCC license or the FCC Antenna Structure Registration
(ASR) database.
The FM and TV translators licensed to Pitkin County operate under FCC rules found in Part
74, Title 47 of the Code of Federal Regulations (CFR). These rules are available online from
the Government Printing Office through the FCC web site at
http://wireless.fcc.gov/rules.html.
The FCC licenses translators for the purpose of providing coverage in areas otherwise not
served by a broadcast station. The rules for FM and TV translators differ. The following
guidelines apply:
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•

Signals may only be translated with written permission of the originating television
or radio station.

•

Television translators may acquire the original signal from any source: over-the-air,
microwave relay, satellite, etc.
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Table 1 - Pitkin County Communications Sites
(Coordinates & Elevations from Digital Topographic Maps, NAD 83)
Site Name

Coordinates

Elevation

Use

Ajax

39° 09’ 10” N
106° 49’ 17” W

11,155’

Public Safety Communications

Crown

39° 21’ 11” N
107° 05’ 36” W

8,218’

FM & TV Translators
Public Safety Communications

Elephant

39° 14’ 20” N
107° 13’ 07” W

8,618’

FM & TV Translators
Public Safety Communications

Jack Rabbit

39° 13’ 08” N
106° 54’ 35” W

8,637’

FM Translator

Loges

39° 08’ 47” N
106° 52’ 14” W

11,159’

Inactive

Lower Red

39° 13’ 33” N
106° 50’ 10” W

9,321’

TV Translators

Red Hill

39° 22’ 15” N
106° 50’ 00” W

9,000

Inactive

Sunlight

39° 25’ 24” N
107° 22’ 31” W

10,564’

FM & TV Translators
Public Safety Communications

Thomasville

39° 21’ 12” N
106° 41’ 03” W

8,693’

FM & TV Translators

Upper Red

39° 13’ 15” N
106° 48’ 50” W

10,376’

FM & TV Translators
Public Safety Communications

Williams

39° 18’ 38” N
106° 56’ 55” W

8,776’

FM & TV Translators
Public Safety Communications

•

Both television and radio translators can be translated multiple times, if necessary.

•

Translators may not translate satellite downlink signals (e.g., DirecTV, EchoStar)
without permission from the satellite company. It is rare that permission is granted
from DirecTV or EchoStar, but some cable companies uplink local television stations
and charge translator networks a fee per household to re-broadcast the signal.

•

Network affiliates often have agreements with the television network that require that
any rebroadcast of network programming in their Designated Market Area (DMA)
originate from the local station. Pitkin County is in the Denver DMA and would
normally broadcast Denver stations, but today four out of five translated stations are
Grand Junction and Glenwood Springs affiliates.

•

Translators operate at relatively low power, typically between 10 and 50 Watts
Effective Radiated Power (ERP). In contrast, full power broadcast stations typically
operate between 100 kW and 5 MW ERP. Consequently, the effective coverage area
for each translator is small, especially in mountainous terrain.
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•

Digital television translators can operate at up to 300 Watts ERP in the VHF band
and up to 15 kW ERP in the UHF band. However, the licensed ERP is often much
lower due to FCC co-channel and adjacent channel distance limitations.

•

Complete FCC rules for translating digital radio signals have not yet been published.

•

Non-commercial radio station signals can be distributed to a translator system via
satellite, but commercial radio stations may not.

•

Translators owned by the originating FM station cannot be used to extend coverage
beyond the station’s protected service contour. Translators owned by other entities
do not face this restriction, but the entity cannot accept financial support from the FM
station if they do extend coverage beyond the protected service contour.

•

No service contour restriction exists for television translators.

The Pitkin County translator network broadcasts signals from twelve FM radio stations and
five broadcast television stations. In 2006, two new translators were installed at Lower Red
to broadcast two Aspen cable television signals. Pertinent data for the originating FM and
TV stations are found in Table 2.
The twelve FM stations originate from several locations: Black Ridge in Grand Junction,
Sunlight Peak near Glenwood Springs, an unnamed hill in Snowmass (KSNO), Lower Red,
Williams Mountain near Snowmass, and Smuggler Mountain in Aspen.
Sunlight has a unique role as the main Pitkin County relay site for the five network television
signals: ABC, CBS, NBC, FOX, and PBS. These signals are collected from their broadcast
locations in Grand Junction, Glenwood Springs and Denver (via satellite), translated to
Channels 45, 48, 58, 29, and 31, respectively, and transmitted simultaneously to Crown,
Elephant, Lower Red, Thomasville, and Williams. At these locations, each network signal is
translated a second time to a new VHF or UHF television channel to provide coverage to the
intended service area. In addition to its role as a relay site, Sunlight also directly serves
populated areas near the site, most notably Carbondale.

6
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Table 2 - FM & TV Stations Translated
FM Stations
Call Sign

Frequency (MHz)

Broadcast Site

Owner

KDNK

88.1

Sunlight

Carbondale Community Access Radio, Inc.

KCJX

88.9

Sunlight

Aspen Public Radio

KVOV

90.5

Sunlight

Public Broadcasting of Colorado, Inc.

KAJX

91.5

Smuggler Mountain

Aspen Public Radio

KLXV

91.9

Sunlight

EMF Broadcasting

KJYE

92.3

Black Ridge

MBC Grand Broadcasting, Inc.

KKCH

92.7

Sunlight

NRC Broadcasting, Inc.

KMGJ

93.1

Black Ridge

MBC Grand Broadcasting, Inc.

KRVG

95.5

Sunlight

Western Slope Communications, LLC

KSPN

103.1

Lower Red

NRC Broadcasting

KSNO

103.9

Snowmass Village

Cool Radio, LLC

KNFO

106.1

Williams

NRC Broadcasting, Inc.

Channel ( Network)

Broadcast Site

Owner

TV Stations
Call Sign
KJCT

8 (ABC)

Grand Mesa

Pikes Peak Television, Inc.

KKCO

12-DT (NBC)

Black Ridge

Gray Television Licensee, Inc.

KDVR

31 (Fox)

Lookout Mtn.

Fox Television Stations, Inc.

KRMJ

49 (PBS)

Sunlight

Rocky Mountain PBS

KREG

3 (CBS)

Sunlight

Hoak Media of Colorado License, LLC

K19FH

N/A

Aspen Studio

Cable Channel 12 (Grass Roots)

K21HF

N/A

Aspen Studio

Cable Channel 11 (CGTV)

System block diagrams for the FM and TV translator networks are found in Figures 2 and 3
on the following pages.
In the next section, we describe the wireless services that can benefit from operating at the
Pitkin County translator sites.
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Sunlight
Call Sign
K207DT (KDNK)
K240AB (KJYE)
K265CS (KMGJ)
K247AD (KSPN)
K235AN (KSNO)
K232AD (KNFO)

Freq. in Freq. out
88.1
89.3
92.3
95.9
93.1 100.9
103.1
97.3
103.9
94.9
106.1
94.3

Donor
Sunlight
Black Ridge
Black Ridge
Lower Red
NE of Snowmass Village
Williams Broadcast Site

Red Hill

Sunlight

Thomasville
Thomasville
Call Sign
Freq. in
K235AP (KDNK) 88.1
K215BC (KCJX)
88.9
K229AI (KVOV)
90.5
K246AH (KKCH) 92.7
K242AV (KNFO) 94.3
K251AK (KJYE)
95.9

Elephant

Freq out.
94.9
90.9
93.7
97.1
96.3
98.1

Donor
Sunlight
Sunlight
Sunlight
Sunlight
Sunlight Trans.
Sunlight Trans. silent

Elephant
Call Sign
Freq. in Freq. out
K203EH (KDNK) 88.1
88.5
K215BD (KCJX)
88.9
90.9
K230AG (KVOV) 90.5
93.9
K236AN (KNFO) 94.3
95.1
K278BD (KSNO) 94.9 103.5
K272DB (KJYE)
95.9 102.3
K252CU (KSPN) 97.3
98.3

Donor
Sunlight
Sunlight
Sunlight
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.

Lower Red
Crown
Crown
Call Sign
Freq. in Freq. out
K211EX (KCJX)
88.9
90.1
K222AN (KVOV)
90.5
92.3
K203EG (KDNK)
94.7
88.5
K272AM (KJYE)
95.9 102.3
K261AK (KSPN) 103.1 100.1
K278AG (KSNO) 103.9 103.5

Upper Red

Williams
Williams

Upper Red
Call Sign
Freq. in Freq. out
K268BJ (KVOV)
90.5
101.5
K216BF (KAJX)
91.5
91.1
K210BO (KLXV)
91.9
89.9
K202AT (KDNK)
94.7
88.3
K274AT (KRVG) 95.5 102.7

Donor
Sunlight
Sunlight
Williams Trans.
Sunlight Trans.
Lower Red
NE of Snowmass Village

Donor
Sunlight
Smuggler Mt.
Sunlight
Williams Trans.
Sunlight

Call Sign
Freq. in Freq. out
K234BJ (KDNK)
88.1
94.7
K230AN (KVOV) 90.5
93.9
K209EY (KAJX)
91.5
89.7
K288FV (KJYE)
95.9 105.5

Loges

Jack Rabbit

Donor
Sunlight
Sunlight
Smuggler Mt.
Sunlight Trans.

Notes:
1. Some signals are translated twice
2. Loges and Red Hill are Inactive
3. Lower Red is TV only
4. Arrows indicate path between translators

Jackrabbit
Call Sign
Freq. in Freq out.
K215AC (KAJX)
91.5
90.9

Donor
Smuggler Mt.

FM System Diagram
(As of 10/6/06)

Pericle Communications Company

Figure 2 - FM Translator System Diagram
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Sunlight
Call Sign
Ch. in Ch. out
K45HL (KJCT ABC)
8
45K58AA (KKCO NBC) 12-DT
58
K31CW (KRMJ PBS)
49
31+
K29CK (KDVR FOX)
SAT
29z
K48IC (KREG CBS)
3
48+

Donor
Grand Mesa
Black Ridge
Sunlight
Denver
Sunlight (direct feed via cable)

Sunlight

Red Hill

Thomasville
Thomasville
Call Sign
K05JA (KJCT ABC)
K09LE (KKCO NBC)
K04PO (KRMJ PBS)
K11LM (KDVR FOX)
K07KF (KREG CBS)

Ch. in Ch. out
455N
58
9N
31+
4+
29
11z*
48+
7N

Donor
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.

*Changing from channel 14.

Elephant
Elephant
Call Sign
K02IO (KJCT ABC)
K09XN (KKCO NBC)
K04HP (KRMJ PBS)
K18GD (KDVR FOX)
K11VC (KREG CBS)

Ch. in
4558
31+
29
48+

Ch. out
2z
9z
4z
18+
11z

Donor
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.

Upper Red
Crown
Crown
Call Sign
K09AG (KJCT ABC)
K07KR (KKCO NBC)
K36GX (KRMJ PBS)
K33HY (KDVR FOX)
K05MB (KREG CBS)

Lower Red

Jack Rabbit

Ch. out
9z
7z
36z
33+
5z*

Donor
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.

Williams
Williams

Lower Red
Call Sign
Ch. in Ch. out
KO2HI (KJCT ABC)
452z
K08HN (KKCO NBC)
58
8
K06HU (KRMJ PBS) 31+
6
K04HH (KREG CBS) 48+
4z
K19FH (cable 12 Grass Roots) 19
K21HF(cable 11 CGTV)
21

Ch. in
4558
31+
29
48+

Donor
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.
Microwave
Microwave

Call Sign
K07RN (KJCT ABC)
K13MT (KKCO NBC)
K11LW (KRMJ PBS)
K39HE (KDVR FOX)
K50IN (KREG CBS)

Loges

Ch. in
4558
31+
29
48+

Ch. out
7N
13
11N
39+
50-

Donor
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.
Sunlight Trans.

Notes:
1. Most signals are translated twice
2. Loges and Red Hill are Inactive
3. Upper Red & Jack Rabbit are FM only
4. Arrows indicate path between translators
5. Red text indicates new, not yet constructed

TV System Diagram
(As of 10/6/06)

Pericle Communications Company

Figure 3 - TV Translator System Diagram
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3.0 Potential Uses
3.1 Wireless Services. The United States is undergoing a wireless revolution with new
services appearing almost monthly. New wireless services include a variety of personal
wireless technologies as well as digital versions of traditional wireless services such as
television and radio. All of these wireless services require relatively high sites to reach a
large number of users. In Pitkin County, few new sites will be constructed because of strict
zoning requirements and the eleven existing communications sites operated by public safety
and the translator network are therefore valuable assets. Today, these sites support public
safety, broadcast translators, and the FAA. But the sites have the potential to do much more.
They can also support a variety of other wireless services, including:
• Digital Television (DTV). The FCC requires that all television translators convert to
the U.S. digital television standard sometime after 2009 with the exact date yet to be
determined. Full power stations will end analog operation in February, 2009 and all full
power signals will be digital-only from that time forward. Eventually, Pitkin County must
build a fully digital translator network. Digital television can offer multiple standard
definition television signals simultaneously or a single High Definition Television (HDTV)
signal in the same 6 MHz wide channel used today for analog television. A digital television
translator network will provide greater reliability, higher quality and a greater number of
video programs to the residents of Pitkin County.
• Digital Audio Broadcasting (DAB). Unlike its mandatory transition to digital
television, the FCC is supervising a strictly voluntary transition to digital radio. Both FM
and AM radio stations can choose to broadcast digital radio using an industry standard called
In Band On Channel (IBOC). IBOC uses vacant spectrum at the lower and upper edges of
the radio station’s existing analog channel to broadcast one or more simultaneous digital
radio programs. Unlike DTV, IBOC does not require new radio channels, but it does
require new radio equipment at each transmitter site. Ultimately, all broadcast radio will be
digital and the Pitkin County translator system must eventually upgrade to digital, but no
firm date exists for this change.
• Cell Sites. Cellular phone coverage is generally poor in Pitkin County from all
service providers because of the mountainous terrain and difficulty in developing new sites.
Many of the Pitkin County sites are ideal for fixing poor coverage and the service providers
have already expressed interest in Crown and Williams. Cell sites are beneficial to the
County for several reasons: the public benefits from improved wireless service, Pitkin
County collects revenue from leasing its sites, and, depending on the lease terms, the service
provider may contribute to capital improvements at the site that benefit public safety and the
translator system.
• Videocasting. Videocasting is a new wireless video service that is broadcast to
cellular phones. At the time of this writing, the leading infrastructure provider is MediaFLO

10
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USA, Inc. MediaFLO purchased a nationwide license for Channel 55 (716-722 MHz) at
auction and it is building broadcast sites in large metropolitan areas. The service is actually
offered by MediaFLO’s partners, which include Verizon Wireless and Cingular. At the time
of this writing, service is available along the Colorado front range from Fort Collins to
Pueblo, but plans are underway to build out other communities. Pitkin County’s
demographics make it attractive for the second tier of buildouts.
• Wireless Internet (Wi-Fi). Wireless Internet Service Providers (WISPs) use high
sites to reach customers using radios operating in the 2.4 GHz and 5 GHz unlicensed radio
bands. Nearly all WISPs use equipment that complies with IEEE standard 802.11, the same
standard used in Wi-Fi cards in laptop computers.
• WiMAX (2.5 GHz). WiMAX is a trade name for IEEE 802.16, a standard similar to
802.11, but optimized for outdoor coverage. Some owners of licensed spectrum in the 2.52.69 GHz band, including Sprint/Nextel, have announced they will deploy equipment and
services using the WiMAX standard. WiMAX is another wireless service that benefits from
high sites.
This list is not exhaustive and it is likely that new wireless services will appear soon. It is
clear that pent up demand exists for wireless sites and Pitkin County owns some of the most
desirable sites in the County.
In Table 3 we have listed the major broadband Internet service providers operating in Pitkin
County with the type of services and fees associated with each. Note that most services are
only offered in limited areas and many Pitkin County residents have no available broadband
access today.
3.2 Wireless Business Plans and Impact on Site Management. At the time of this writing,
The City of Aspen and Pitkin County (COA/PC) have released a County-Wide Broadband
Wireless Request for Information and Comment with submissions due on March 20, 2007.1
This RFI describes a project that consists of a partnership between commercial service
providers and COA/PC to provide County-wide broadband wireless services to residents,
businesses, visitors, local governments, and public safety agencies.
The suggested business plan described in the RFI envisions a County-wide wireless Internet
service with free access (limited by duration and/or bandwidth) for visitors and tourists and
significantly discounted rates for COA/PC tax-supported entities. These entities include
local governments, school districts, Colorado Mountain College, Sanitation District, Aspen
Valley Hospital, Ambulance District, and the Roaring Fork Transit Authority. Specific
performance requirements for a COA/PC network and a public safety network are also
described in the RFI.
1”County-Wide Broadband Wireless Request for Information and Comment,” issued 1/23/07.
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Table 3 - Broadband Service Providers in Pitkin County
(From best available information, rates may change without notice)
Type of Service

Monthly Fee

Equipment/
Installation

Comcast Cable

Non-Subscriber

$52.95

$99.00

Comcast Cable

Service Provider
Wireline

CATV Subscriber

$42.95

$99.00

Qwest DSL 2

1.5 Mbps

$26.99

$99.99

Qwest DSL

7 Mbps

$36.99

$99.99

Sopris DSL 1

256 kbps

$29.00

N/A

Sopris DSL

1.5 Mbps

$53.00

N/A

ROF Wireless (Limited Wide Area)

Wi-Fi (1-11 Mbps)

$42.00

$100.00

Will-of-the-Wisp (Glenwood Area)

Wi-Fi (1-11 Mbps)

$50.00

$180.00

Sopris Surfers (Limited Wide Area)

Wi-Fi (1-11 Mbps)

$35-$49

$49.00

Everwave (Local Hot Spots)

Wi-Fi (1-11 Mbps)

$39.99

N/A

DirecTV

700 kbps

$59.99

$275.00

EchoStar (Dish Network)

1.5 Mbps

$79.95

$299.00

WildBlue

1.5 Mbps

$79.95

$299.00

Verizon Wireless

1XRTT (128 kbps)

$79.99

$20.00

Sprint PCS

1XRTT (128 kbps)

$79.99

$20.00

Cingular

GPRS (114 kbps)

$79.99

N/A

T-Mobile

Not Available

N/A

N/A

Fixed Wireless (Terrestrial)3

Satellite4

Mobile Wireless 5

The quid pro quo for free visitor access and discounted government access is that COA/PC
will furnish certain assets for use by the WISP. These assets include the public right-of-way,
public buildings, a fiber backbone, street lights, and the eleven mountain top sites used by
the translator system and public safety. Use of these sites is subject to approval by the Pitkin
County Communications Director and the TV & FM Translator Administrator.
The RFI does not define coverage in any measurable way. Nor does it explicitly recognize
that a WISP operating in the unlicensed bands is subject to interference from other
unlicensed band users that will ultimately affect the reliability of the network. Presumably
2DSL requires special conditioned telephone lines and is not available in all areas.
3Wi-Fi systems use IEEE 802.11 compliant radios with rates from 1 Mbps to 54 Mbps, depending on signal strength and the
version of the standard. The WISPs may limit user rates for capacity reasons.
4 DirecTV and EchoStar appear to enter into agreements with other infrastructure providers (including DSL providers) to
provide broadband Internet access, so the advertised service may not ride the company’s Direct Broadcast Satellite (DBS).
Specifically, EchoStar has an agreement with WildBlue to provide Internet access to its customers. The DirecTV pricing is from
Hughes Net Direc-Way satellite service.
5Note that higher data rate services are offered in larger markets and will eventually be offered in Pitkin County.
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these loopholes will be closed when the project goes to contract.
This RFI fails to specifically address many important questions with regard to Pitkin
County’s eleven communications sites:
•

Will Pitkin County be required to provide space at these sites for the winning WISP?

•

None of the sites is configured today to meet the needs of a WISP. Who will pay to
upgrade the sites, Pitkin County or the WISP?

•

Who is responsible for the additional site and equipment maintenance costs
associated with operating the wireless Internet equipment from the site?

•

Can Pitkin County charge the WISP for use of the site? If so, can Pitkin County
charge commercial rates or is it required to charge a discounted rate for this particular
tenant?

•

Does the WISP have exclusive rights to the site and certain radio frequencies? In
other words, can Pitkin County rent space to competing WISPs and can these tenants
use the same unlicensed bands (2.4 & 5 GHz) as the WISP?

If the COA/PC Broadband Wireless project goes forward, these questions must be answered
as they affect the implementation and cost of the Master Plan for the translator sites.

4.0 Public Meetings and Opinion Survey
To provide input to this Master Plan, a public process was executed in the fall of 2006. The
public process included three parts:
•
•
•

Media Interviews
Public Meetings
Opinion Survey

On November 13, 2006, Ms. Renee Nofziger (Pitkin County), Mr. Brad Manosevitz
(Advisory Board Member) and Mr. Dan Mieszala (Pericle) were interviewed by Ms. Nan
Sundeen on Grass Roots Television. This interview was recorded and replayed numerous
times through December 15, 2006. The interview covered the purpose, status and potential
future plans for the translator system as well as a description of the master planning process.
Three public meetings were also held:
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El Jebel
Redstone
Aspen

Eagle County Annex
Redstone Church
H&HS Bldg

Nov. 13 at 6:00 p.m.
Nov. 14 at 6:00 p.m.
Nov. 15 at 6:00 p.m.

The opinion survey was available online and in paper copy starting October 24, 2006. The
survey closed out on December 14, 2006.
The online survey was available at http://TVANDFMSURVEY.speedsurvey.com. Paper
copies were available at the Redstone General Store, Thomasville General Store and at all
Pitkin County Government Buildings.
The summary statistics for the survey are the following:
•
•
•
•

13 usage questions (most are multi-part)
4 vital statistics questions (gender, age, etc.)
245 surveys completed
Average time to complete = 10 minutes

The complete results of the survey and the original questions are found in Appendix A to this
report.
Following are some highlights from the opinion survey:
Translator System Quality. When asked if the service has been adequate, the answer was
overwhelmingly yes (92%).
Digital Television Service. When asked if the respondent’s television set was digital
compatible, 65% responded no or not sure. 50% said they wanted DTV service and 23%
were not sure. 46% said they would be interested in acquiring a government-subsidized settop box to convert digital television to analog so their analog television receiver could
receive these signals.
Wireless Internet. 53% said they had broadband internet service today. 84% said they
would like wireless broadband access at home. When asked whether Pitkin County should
be a WISP, 63% said yes. 67% said Pitkin County should lease its sites to WISPs and 49%
said that Pitkin County should charge for access and use of its sites.
Cell Phone Service. 90% said they had a cell phone and 73% said cell phone service is
inadequate in Pitkin County. 90% said that the translator sites should be open to cellular
operators (presumably for a fee).
To summarize, the overwhelming majority of respondents said the translator system is
providing adequate service. A smaller majority agreed that the sites should be open to use
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by WISPs and cellular operators provided that they pay to operate from the site.

5.0 Existing Shortfalls
Following is a description of the major site shortfalls. More detail is found in the survey
report.6
5.1 Tower Structural Integrity. Many of the towers have obvious structural problems and
are unsafe. These towers must be repaired or replaced as soon as possible. Some notable
examples are listed below:
•

Crown Hill. All towers at this site are unsafe. A new, self-support replacement
tower meeting the requirements of TIA-222-G should be built on this site as soon as
possible. All antennas and transmission lines should be moved from the existing
towers to this new tower and the existing towers should be dismantled. The shelter
also requires replacement, but it does not create the same safety hazard as the towers.

•

Elephant. Some towers at this site have foundations below grade, so the tower steel
is subject to corrosion from moist soil. Some guy anchors are inadequate.

•

Sunlight. One of the towers was damaged in a collision with a vehicle. Although
intact, the structural integrity of this tower is now questionable.

•

Thomasville. Some towers at Thomasville show serious damage, are unsafe to climb
and are at risk of collapse. One example of tower damage is shown in Figure 4.
Some guy anchors at Thomasville are inadequate.

•

Upper Red. Both towers at this site show structural problems. The Rohn 45 tower is
designed to be guyed, but has no guy wires. The base of the tower is below grade
and shows severe corrosion on the outside of each leg. See Figure 5. The tower legs
may have standing water inside them with unseen corrosion.

The self-support tower at Upper Red shows damage to its foundations. One foundation leg is
not plumb and appears to have been installed that way. The foundations show cracks,
possibly from lightning surges (the ground system is poor), and spalling. See Figure 6.
Many of the anchor nuts were loose and could be removed by hand.

6Pericle Communications Company, “A Study of Pitkin County Radio Communications Sites,” October 7, 2006.
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Figure 4 - Tower Damage at Thomasville
5.2 Tower Maintenance. All towers require some maintenance. Nearly every tower
requires tightening of the guy wires. Some towers have serious corrosion problems. Many
of the towers lack weep holes in the tower legs, making the legs susceptible to corrosion
from the inside due to standing water. At some sites, especially Elephant, vegetation should
be cleared around the guy anchors.
5.3 Grounding. Grounding is poor at all sites except Ajax. Poor grounding leaves the site
vulnerable to lightning damage. The translator system’s frequent equipment failures may be
caused in part by the susceptibility to lightning damage created by poor grounding.
Improvements in grounding will increase system reliability and reduce maintenance costs.
Specific recommendations for grounding improvements are found in Section 6.0 of this
report.
Weatherproofing.
Most outside coaxial cable connectors lack adequate
5.4
weatherproofing. Failure to weatherproof connectors may result in water migration into the
coaxial cable, high reflected power, poor radio performance, and possible damage to the
radio amplifier. The translator system’s frequent equipment failures may be caused in part
by poor weatherproofing of coaxial cable connectors. Improvements in weatherproofing will
increase system reliability and reduce maintenance costs.
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Figure 5 - Upper Red Rohn 45 Tower Legs Show Corrosion

Figure 6 - Upper Red Self-Support Tower Has Foundation Problems
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5.5 HVAC. HVAC is a serious problem at all sites except possibly Ajax. All shelters lack
mechanical cooling (i.e., AC) and some don’t have ventilation of any type. Those shelters
with ventilation lack filtering to keep dust and dirt out of the electronic equipment.
Electronic equipment becomes unreliable if room temperature is not maintained at a nearly
constant, cool level. The translator system’s frequent equipment failures can be attributed in
part to poor HVAC. Improvements in HVAC will increase system reliability and reduce
maintenance costs.
5.6 Electrical Plant. In most cases, prime power and backup power are sufficient to meet
current needs. One notable exception is Upper Red which lacks prime power. The site is
powered by solar energy. For this reason, site growth is severely constrained.
5.7 Site Access. Some sites have poor access year-round. Others have poor access in the
winter. Lower Red is one site with poor year-round access. One must hike into the site.
Elephant and Thomasville are also remote sites which are accessed best by helicopter.
5.8 Alarm and Monitoring. The translator network lacks a remote monitoring and alarm
system. Such a system would improve system availability, reduce maintenance costs, and
improve security.

6.0 Master Plan
In this section, we describe our recommended initiatives that comprise the Master Plan.
6.1 Shortfall Correction. The survey report, published October 7, 2006, identified specific
shortfalls at each site. These shortfalls should be corrected before any other work is done.
There are two important reasons for this urgency:
•

Tower structural problems create safety hazards and prevent the installation of new
equipment.

•

HVAC, grounding, lightning protection, tower maintenance, and transmission line
weatherproofing shortfalls greatly increase the likelihood of hardware failures,
unnecessarily driving up the cost of repairs and maintenance. It would be unwise to
install new expensive digital television translators in facilities that have such a high
risk of equipment failure.

Crown has such serious problems that it is treated separately below.
6.2 Denver Television Stations. During the public meetings in November, 2006, an
overwhelming number of residents requested that Denver television stations replace the
current CBS, NBC, PBS, and ABC affiliates from Grand Junction and Glenwood Springs.
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Today, the only Denver station carried on the translator system is the FOX affiliate, KDVR.
Pitkin County is in the Denver DMA, so the networks also prefer that the translator system
carry the Denver stations. The main reason Denver stations are not carried today (other than
FOX) is because the Grand Junction and Glenwood Springs stations are the only ones that
can be received over-the-air at Sunlight.
The five Denver stations are broadcast from Lookout Mountain in Jefferson County, about
12 miles west of downtown Denver. Because the path from Lookout Mountain to Pitkin
County is not line-of-sight, the only two practical ways to acquire these signals are via
satellite or via point-to-point microwave. Because a microwave network would require at
least two intermediate relay sites, satellite is by far the least expensive.
The only known satellite service for the Denver television stations is the “Rocky Mountain
Multiplex,” uplinked by Comcast on its Headend In The Sky (HITS) satellite service. This
service carries eight Denver stations:
KWGN (CW2)
KCNC (CBS4)
KMGH (ABC7)
KUSA (NBC9)

KDBI (PBS12)
KRMA (PBS 6)
KDVR (FOX31)
KTVD (MY20)

These eight stations are multiplexed on transponder 12 of the AMC-1 satellite (103° west
longitude). This transponder operates in the C-Band (3.7-4.2 GHz) and is 36 MHz wide.
The satellite Effective Isotropic Radiated Power (EIRP) is 37 dBW. AMC-1 has an expected
end of life of 2011. Given these system parameters, a 2.4 meter satellite dish with a high
quality low noise amplifier/block downconverter (LNB) should be sufficient to ensure a very
low outage probability, provided a radome is used to keep snow out of the dish.
Comcast charges per subscriber and per channel for this service and the monthly fee for five
or more television signals is $0.8270 per subscriber per month. For 500 subscribers, the
annual fee would be $4,962.00. Note that the Pitkin County translator system does not have
subscribers per se, but Comcast will accept an estimate of the number of viewing
households for the purpose of establishing the monthly fee.
Pitkin County already has a contract with Comcast for HITS, but the service is not being
used at the time of this writing. Pitkin County’s original intent was to use HITS to acquire
FOX and CBS at Sunlight, but FOX provided a DirecTV dish instead and the C-band
satellite dish was damaged and is out of service. The DirecTV dish and receiver are
consumer-grade and have proven to be unreliable, so a new solution is needed for FOX,
regardless.
The proposed satellite donor configuration is shown in Figure 7.
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Figure 7 - Satellite Donor System at Each Site
Note that a new C-band satellite dish is needed at each site plus five satellite receivers, one
for each network affiliate. The Larcan translator amplifier is reused, but a new modulator is
required to convert the baseband NTSC video signal from the satellite receiver to a television
channel frequency. No over-the-air television signal is required, the system is immune to
receiver interference, and the signal quality improves dramatically.
The fixed cost of purchasing and installing the satellite donor system is approximately
$17,000 per translator site or $102,000 for all six television translator sites. The networkwide recurring cost is approximately $5,000 per year.
In addition to providing Denver television stations, the satellite donor system configuration
has many other advantages:
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•

Up to three additional stations (KWGN, KDBI, and KTVD) can be added to the
network in the future using the same satellite service.

•

The signal is the highest quality (for analog) because it is not translated twice and it is
not exposed to co-site interference.

•

The system is immune to receiver interference because the signal is hard-wired into
the Larcan transmitter from the satellite receiver rather than received over-the-air.

•

Network reliability will increase because there are fewer components connected in
series that can fail. Today, there is a single point of failure at the donor broadcast site
at Sunlight. With the satellite donor system, each site is independent. A more
reliable network has higher availability and is less expensive to maintain. Many
fewer trips will be required to Sunlight each year.

•

Troubleshooting is greatly simplified. For example, if a viewer calls to report poor
Thomasville coverage, we know the problem is isolated to Thomasville because the
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signal no longer relays through Sunlight.
This system can be implemented entirely in 2007 with an expected completion date of
September 30, 2007. It is important that the site shortfalls indicated in paragraph 6.1 be
corrected first, so new satellite equipment is not vulnerable to damage from lightning or
overheating. Sunlight should be installed first and this installation should be preceded by a
public information campaign to inform the viewers that the switch from Grand
Junction/Glenwood Springs stations to Denver stations will take place.
The above option, which we call Satellite Option 1, is the recommended option for all
reasons stated above. A second, lower-cost option, Satellite Option 2, employs a single
satellite downlink at Sunlight only and uses the existing translator system to distribute the
Denver stations to each of the other five television translator sites. This option is less
expensive than Satellite Option 1, but most of the drawbacks of the existing translator system
(vulnerability to interference, etc.) remain.
A detailed cost breakdown for each satellite donor option is found in Appendix B.
There is some risk involved with constructing the recommended satellite downlink facilities
at each of the six television translator sites. Although it is clear that Comcast or some other
satellite provider will continue to distribute the Denver television stations via satellite, it is
not clear whether Comcast will provide the stations in the same format after February 18,
2009. It is certainly possible and even likely that the stations will continue to be available in
today’s format, but the input broadcast signal to HITS will no longer be analog; it will be
digital. If Comcast chooses to change its format to better accommodate the digital input
signal, it is possible that the 30 satellite receivers purchased in 2007 will be obsolete and new
satellite receivers will be required, an estimated cost in 2009 of approximately $48,750,
network-wide. All Comcast HITS customers will be affected by this change, not just Pitkin
County. Comcast personnel contacted by the consultant stated that the company had no
plans to change the format of the HITS signals after 2009.
6.3 Digital Television Conversion. The Pitkin County television translator network collects
and re-transmits full power television signals from stations in Denver, Glenwood Springs,
and Grand Junction. Full power television stations have been undergoing the transition to
digital television since 1997. The U.S. Congress set February 18, 2009 as the date when full
power analog television broadcasts will cease. From that date forward, only digital
television broadcasts will exist over-the-air from full power stations. Many consumers will
continue to use analog television sets, but set-top boxes, cable boxes, or satellite receivers
will be required to translate the digital signal back to analog.
No deadline yet exists for converting low power television stations or television translators
to digital, but the FCC stated in 2004 that it will eventually set such a deadline and that
translator licensees should plan to complete their digital transition soon after the 2009 full
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power deadline. To facilitate this change, the FCC allowed licensees to file for digital
“companion” channels to their analog translator channels so the two systems could operate in
parallel during a transition period. Pitkin County filed for and received licenses for its
companion channels in June, 2006.
A digital television translator network is desirable for several reasons:
•

Digital television receivers require less signal level than analog receivers, so digital
translators of equal output power will reach more viewers.

•

Unlike analog translators, digital translators completely regenerate the digital signal
so a digital network provides a better quality signal than the analog network.

•

The U.S. digital television format (ATSC) can provide four or more standard
definition programs simultaneously in the same 6 MHz channel as a single analog
television signal, so the viewer will have more choices.

•

It must be done eventually as the FCC will mandate it.

•

Since 2006, all new television sets include digital receivers and a governmentsubsidized program is in place to provide inexpensive set-top boxes for those with
older analog-only receivers. Thus, the public has or will soon have the ability to
receive digital television signals.

For these reasons, we recommend that Pitkin County start its digital television conversion in
2010 with the goal of completing the conversion no later than September 30, 2011.
To continue to receive the Denver stations and be cost-effective, the digital translator
network must reuse the satellite donor system described in paragraph 6.2 above and as
shown in Figure 7 above. This requirement creates problems today because the satellite
receiver does not produce a digital signal that is directly compatible with the 8-VSB digital
television signal. A device is required to convert the satellite receiver output to an 8-VSB
signal and this device must also inject the Program and System Information Protocol (PSIP)
data into the broadcast signal.7 Today, these devices are expensive (roughly $180,000 per
five-channel site), but vendors will announce new products at the National Association of
Broadcasters (NAB) convention in April, 2007 and prices will come down over the next
several years.
There are two viable options for converting the television translator system to DTV. The
system block diagram for Digital Television Option 1 is shown in Figure 8.8
7PSIP data includes the channel program guide and the digital channel number. For example, the first digital program from
KRMA must be displayed as Channel 6-1, even if the actual television channel received over-the-air is Channel 4. The FCC
requires that the channel number be embedded in the broadcast signal.
8The need for a PSIP generator and ASI multiplexer is not clear as the requirement for these two devices is driven by the
content of the digital satellite signal after 2009 and whether the FCC will require PSIP information on translator signals. Neither
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Figure 8 - Digital Television Translator System Block Diagram (Per Site)
(Digital Television Option 1)
If economical solutions are still not available in 2010 when we recommend Pitkin County
start the digital conversion, an alternative technical solution may be followed: Instead of
converting the satellite signal at every site to digital and then broadcasting from the new
digital translators, Pitkin County can revert back to using Sunlight as the headend and use
digital translators to distribute the signals to each of the other five sites. The block diagram
for this alternative, which we call Digital Television Option 2, is shown in Figure 9.
Given the equipment costs today, Option 2 is much less costly. However, in 2009, new, less
costly hardware will likely be available and the pros and cons of the two approaches should
be re-evaluated in 2007, 2008 and 2009 to monitor the progress of vendor products.
There are some technical disadvantages to Option 2:
•

We have re-introduced a single point of failure at Sunlight.

•

Although the digital translator should completely regenerate the digital signal, there
are five television receivers at each site that are subject to harmful interference from
transmitters at the site.

The cost of each of these digital options is itemized in detail in Appendix C to this report.

of these is known at the time of this writing.
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Figure 9 - Alternative Approach to Avoid High Cost of Digital Satellite Conversions
(Digital Television Option 2)
In the June of 2006, Pitkin County applied for 16 digital translator licenses and received
construction permits for 12 (two at each television site). The current network has 29
television translators or five at each site, except for Lower Red which has only four
translators (FOX is not transmitted from Lower Red).9 With only 12 licenses pending, it is
not possible to construct a complete digital replacement for the existing network and have it
run simultaneously with the analog network. Instead, it will be necessary to reuse most of
the existing licenses for digital This means that the analog and digital service will not be
running simultaneously and viewers must be forewarned when and how the conversion will
take place. Because all full-power television stations will be transmitting only digital
signals at that time, it is likely that those Pitkin County viewers with analog-only receivers
will either own or have ready access to set-top boxes when this conversion occurs.

9Plus two Aspen cable television stations which were added to Lower Red in 2006.
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If they are to be reused for digital, a total of 29 Larcan transmitters must be tested, adjusted,
and refurbished at the factory. This requirement creates a logistics problem and additional
Larcan transmitters must be purchased as substitutes for the units at the factory during the
digital buildout, starting the summer of 2010. The excess units should be retained at the end
of the buildout to serve as badly needed spares, something that is missing today.
For the convenience of the television viewer, it is advisable to do each site as one complete
project so there is no period of time (other than a few hours) when there is a mix of analog
and digital signals transmitted from a particular site.
It is technically possible to complete the conversion in one summer season, but if the project
must be spread over two summers (2010 and 2011) for financial reasons, we recommend the
following schedule:
Summer, 2010: Sunlight (Option 2), Williams, Crown, Lower Red
Summer, 2011: Elephant, Thomasville, Sunlight (Option 1)
6.4 Digital Audio Broadcasting (DAB) Conversion. The transition to IBOC is more
difficult to pin down because there is no mandatory conversion. Instead, the transition will
be driven by how quickly the public adopts the technology and in particular how fast
automobile manufacturers offer IBOC radios as standard equipment in new vehicles.
Because IBOC uses the same 200 kHz channel as analog FM radio, one might assume that
existing translators can handle the IBOC signal. Unfortunately, this assumption is generally
not true. Many amplifiers used in FM translators are Class C, meaning that they operate in a
non-linear region of the power transistor. Non-linear operation is okay for FM, but not for
IBOC. Thus, it is likely that IBOC will require all new translators (35 total). No FCC rules
exist today allowing the translation of IBOC signals, so it is difficult to establish a schedule
for IBOC transition. In Appendix D, we suggest that the IBOC conversion be conducted in
2012 and 2013.
6.5 Rebuild Crown. The first priority is to construct a replacement tower and building at
Crown Hill. This project should be completed in 2007. All existing antennas and
transmission lines should be moved to the replacement tower and the existing towers should
be dismantled. Grounding and other construction-related tasks should be done as part of the
tower construction. Two cellular providers have expressed strong interest in building a colocation cell site at Crown in 2007. This is a good opportunity to pursue a joint capital
improvement project and share costs between Pitkin County and the two service providers.
6.6 Power Study for Upper Red. The County should conduct a study to determine the
technical feasibility and cost to install prime electrical power at Upper Red, replacing the
existing solar system. If prime power can be provided at Upper Red for an affordable price,
the translators on Lower Red should be moved to Upper Red and Lower Red should be
deactivated. In fact, the United States Forest Service issued a Memorandum of Decision
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requesting that the current tenants move their facilities to Upper Red as soon as practicable
and deactivate Lower Red. The cost of providing prime power should be borne by the other
two tenants on Upper Red as well as KSPN-FM, a current tenant on Lower Red that would
presumably move to Upper Red with Pitkin County. Cost sharing may make this project
financially feasible. It appears that Pitkin County will have to take the initiative.
6.7 Red Hill. The Red Hill site offers coverage to the Ruedi Reservoir and Frying Pan River
valley which are in Eagle County. The site has been transferred from the Translator
department to the Communications department. Although we have no recommendations for
future use of this site as a broadcast translator site, the site should be used for public safety
communications and will be of interest to the cellular carriers and wireless Internet service
providers.
6.8 Leasing to Tenants. Pitkin County owns or operates some of the premier
communications sites in the County. Commercial wireless providers are already interested
in deploying equipment at several of these sites. Cooperating with wireless service providers
creates two advantages for Pitkin County:
•
•

They are sources of recurring revenue through leasing
They are sources of capital improvement funds

The County should negotiate leases at market rates, but it should also consider leases that
trade recurring lease fees for non-recurring capital improvements to the site as long as the
capital improvements benefit Pitkin County’s public safety system, its translator system, or
other public safety agencies at the site.
6.9 Working with Broadcast Stations. The broadcast stations and Pitkin County have a
shared interest in providing high quality broadcast television and radio service to Pitkin
County residents. Other government-owned translator systems have partnered with
television broadcast stations to fund network improvements. The State of Utah is a good
example.10 Pitkin County should attempt to do the same. The County staff should share its
Master Plan with the broadcast stations and solicit financial and technical support to make
the capital improvements recommended in this Plan. Expectations should not be high,
however, because past overtures have not resulted in material support from the broadcast
stations.
At a minimum, Pitkin County must get written permission from each of the five Denver
stations to translate their signals. We expect that this permission will be granted, if for no
other reason than that Pitkin County is in the Denver DMA. This permission should be
solicited starting no later than April 15, 2007 with an objective of having letters in hand from
all five stations no later than May 31, 2007.
10The translator coordinator for the State of Utah is Kent Parsons, (435) 527-3566.
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6.10 Alarm and Monitoring System. A network-wide alarm and monitoring system is
needed to improve network reliability and reduce operating costs through more efficient
troubleshooting and repair. The alarm and monitoring system also provides security for the
site. Today, the translator administrator is notified of outages primarily through phone calls
from Pitkin County residents. Generally, there is no additional information to help
troubleshoot the problem. The translator engineer may or may not have the correct part to
fix the problem and frequently, two trips are required to correct the outage. The sites are
remote and each trip is an expensive outing, especially in the winter.
An alarm and
monitoring system would provide specific outage information as well as help identify trends.
The system should be networked together using unlicensed band microwave radio links, or
alternatively, it may be possible by 2010 to multiplex the alarm information on the digital
television broadcast signal. This DTV alternative for carrying the alarm data would save
considerable cost in microwave radios and an engineering study is needed to determine the
cost tradeoffs.
6.11 Budget and Schedule. The spreadsheet at Appendix D itemizes the capital costs per
year for the improvements proposed in this Master Plan.
6.11.1 Revenue Sources.
improvements:

There are three potential funding sources for these

Tax Revenue. The 0.374 mil levy was originally enacted by ballot measure in 1996
and is the main funding source for the translator network. In 2007, the mil levy and
investment income, minus treasury clearing fees, accounts for $575,840. Of this, $368,203
is allocated to current projects and recurring operating and maintenance costs. At the time of
this writing, there is a previous years balance of $600,000 in the translator account.
•

• Federal Grants. The National Telecommunications and Information Administration
(NTIA) administers a grant program for non-profit and governmental broadcast licensees
called the Public Telecommunications Facilities Program (PTFP). Some of the funds
appropriated for these grants are allocated to digital television conversion. The grant
submission period for 2007 has not been announced yet (as of February 26, 2007), but when
it is announced, Pitkin County should submit a grant application for its digital television
conversion. The PTFP web site is at http://www.ntia.doc.gov/ptfp/index.htm. The physical
address and other contact information are the following:
Public Telecommunications Facilities Program, Room 4812
National Telecommunications and Information Administration
U.S. Department of Commerce
1401 Constitution Avenue, N.W.
Washington, DC 20230
Email: ptfp@ntia.doc.gov
Phone: (202) 482-5802
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Fax: (202) 482-2156
The PTFP grant officer for Colorado is Lynn Chadwick.
• Tenants. Tenants such as Verizon Wireless and Sprint/Nextel, who are interested in
leasing cell sites at Crown, should contribute to capital improvements at Pitkin County sites.
6.11.2 Schedule. Following is a high-level schedule for the Master Plan. Funding
sources and capital expenditures are identified by year in Appendix D to this report.
Major Capital Projects, 2007-2016
Install Satellite Earth Stations at Six TV Sites (Five Denver Stations)
Implement Site Improvements from Survey Report
Re-build Crown, a Joint Project with Cell Phone Carriers
Prime Power Study for Upper Red
Design and Install Network-Wide Alarm/Monitoring System
Deactivate Lower Red, Move Equipment to Upper Red (Pending Study)
DTV Conversion
Re-develop Red Hill, a Joint Project with Cell Phone Carriers
Replace Building at Elephant
Replace Building at Thomasville
Digital Audio Broadcasting Conversion (IBOC)

2007
2007
2007
2007
2008
2009
2010-2011
2011-2012
2012
2012
2012-2013
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8.0 Acronyms
8-VSB
AC
ASI
ASR
ATSC
ATV
AWG
BLM
COA/PC
DAB
DAQ
DC
DBS
DTR
DTV
FCC
FM
GHz
GPS
HITS
HDTV
HVAC
IBOC
IM
ITFS
kW
LNB
MHz
MMDS
MTS
MW
NAB
PATTS
PCS
PSIP
RF
TIA/EIA
TV
WiFi
WiMAX
WISP

8 Level Vestigial Sideband, the U.S. DTV modulation standard
Alternating Current
Asynchronous Serial Interface
Antenna Structure Registration
Advanced Television Systems Committee
Advanced Television
American Wire Gauge
Bureau of Land Management
City of Aspen/Pitkin County
Digital Audio Broadcasting
Delivered Audio Quality
Direct Current
Direct Broadcast Satellite
Digital Trunked Radio
Digital Television
Federal Communications Commission
Frequency Modulation
Gigahertz (10 9 cycles per second)
Global Positioning System
Headend In The Sky
High Definition Television
Heating, Ventilation and Air Conditioning
In Band On Channel (the accepted DAB standard for the U.S.)
Intermodulation
Instructional Television Fixed Service
kilowatt
Low Noise Amplifier and Block Downconverter
Megahertz (106 cycles per second)
Multichannel, Multipoint Distribution System
Minimum Technical Standards
Megawatt
National Association of Broadcasters
Professional Antenna, Tower & Translator Service
Personal Communications Services
Program and System Information Protocol
Radio Frequency
Telecommunications/Electronic Industries Association
Television
Trade name for systems that comply with IEEE 802.11 standards
Trade name for wide area wireless internet access network, 802.16
Wireless Internet Service Provider
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Appendix A - Opinion Survey Results

PITKIN COUNTY PRESS RELEASE
Contact: Renee Nofziger
TV& FM Administrator

PUBLIC INPUT SOUGHT ON PITKIN COUNTY’S
TV AND FM RADIO TRANSLATOR SERVICE
(Aspen, CO) The first close look at Pitkin County’s TV and FM Translators and the future of
one of the county’s most sought-after services is the focus of a Master Plan being conducted by
Pericle Communications Consultants of Denver. One of the most important components of the
Master Plan will be feedback from the public.
“Many of our mountaintop translators are in disrepair, but before we make decisions about the
investment needed to bring them up to speed, we need to hear from our consultants and the public
about just what we should be providing,” said Pitkin County TV & FM Administrator, Renee
Nofziger.
The public is encouraged to take the online survey at www.aspenpitkin.com. Hard copies of
surveys will also be available in some of the outlying areas of Pitkin County where there is most
reliance on the translator system for television and radio. Surveys will be available at the Redstone
General Store and Thomasville General Store in addition to Pitkin County Government buildings
including the Courthouse, Courthouse Plaza, City Hall, Health and Human Services and Public
Works.
A series of public meetings is planned in mid-November to give the public a chance to meet with
consultants and county officials about the future of the translators and services that could be
provided beyond television and radio.
Meeting Schedule:
El Jebel – Eagle County Annex Meeting Room: Monday, Nov. 13 at 6 pm
Redstone – Redstone Church: Tuesday, Nov. 14 at 6 pm
Aspen – Health and Human Services: Wednesday, Nov. 15th at 6 pm
For more information call 920-5395.
###
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Translator Master Plan
Survey
CURRENT SERVICES: 1. Without the Pitkin County
FM Translators listed below, radio station coverage
thoughout the valley would be very limited. Please
indicate which of the following radio stations you listen
to that are provided through the Pitkin County
translator system? (check all that apply)
• KAJX, local public radio - 91.1, 90.9, 90.1, 90.9, 89.7
156
• KDNK, local public radio - 94.9, 94.7, 89.3, 88.5, 88.3

158

• KLOV, Christian - 89.9

22

• KVOD, classical - 101.5, 93.9, 93.7, 92.3

68

• KRVG, classic rock - 102.7

56

• KJYE, adult contemporary - 105.5, 102.3, 95.9

29

• KSPN, classic rock - 100. 1, 98.3, 97.3

127

• KSNO, classic rock - 103.5, 94.9

121

• KNFO, sports/talk - 94.3, 95.1, 96.3

69

• KMGJ, classic rock - 100.9

47

(View Chart)

Total: 853

2. Please indicate if you watch any of the following
television channels that are provided through the Pitkin
County translator system? (check all that apply)
• TV, KRMJ (PBS) - channel 4, channel 6, channel 11,
114
channel 36, channel 31
• TV, KKCO (NBC) - channel 7, channel 8, channel 9,
channel 13, channel 58

114

• TV, KJCT (ABC) - channel 2, channel 5, channel 7,
channel 9, channel 45

116

• TV, KREG (CBS) - channel 4, channel 5, channel 7,
channel 11, channel 48, channel 50

118

• TV, KDVR (FOX) - channel 11, channel 18, channel 29,
channel 33, channel 39

(View Chart)

98

Total: 560
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1/21/07 6:15 PM

Translator Master Plan

http://tvandfmsurvey.speedsurvey.com/report.aspx

3. Has your TV and Radio programming from the Pitkin
County Translator network been adequate?
• Yes
96
• No

8

(View Chart)

• If no, please describe the problems you experience:(Click to 118
View)
Total: 222

POTENTIAL SERVICES4. Digital TV Digital TV has
been on the horizon for quite some time and is now
starting to show up in larger metropolitan cities. This
technology will end up in the smaller markets and on
the TV translator network. The benefits of digital TV
are clearer picture and better sound. Most new
televisions sold today are digital capable. The FCC has
mandated all primary broadcasters switch to digital by
2009. Mandates for translators are expected shortly
thereafter. DTV will require equipment upgrades to the
Pitkin County translator system.
• a) Is your current television set digital capable?
• Yes
85
• No

(View Chart)

111

• Not Sure

45
Total: 241

POTENTIAL SERVICES4. Digital TV Digital TV has
been on the horizon for quite some time and is now
starting to show up in larger metropolitan cities. This
technology will end up in the smaller markets and on
the TV translator network. The benefits of digital TV
are clearer picture and better sound. Most new
televisions sold today are digital capable. The FCC has
mandated all primary broadcasters switch to digital by
2009. Mandates for translators are expected shortly
thereafter. DTV will require equipment upgrades to the
Pitkin County translator system.
• b) Do you have an interest in receiving Digital TV
through the translator system?
• Yes
119
• No

64

• Not Sure

53

(View Chart)

Total: 236

POTENTIAL SERVICES4. Digital TV Digital TV has
been on the horizon for quite some time and is now
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starting to show up in larger metropolitan cities. This
technology will end up in the smaller markets and on
the TV translator network. The benefits of digital TV
are clearer picture and better sound. Most new
televisions sold today are digital capable. The FCC has
mandated all primary broadcasters switch to digital by
2009. Mandates for translators are expected shortly
thereafter. DTV will require equipment upgrades to the
Pitkin County translator system.
• c) If your TV is not DTV compatible would you be
interested in a federally funded program for assistance
in purchasing a digital to analog converter?
• Yes
98
• No

62

• Not Sure

52
Total: 212

POTENTIAL SERVICES 5. Internet Access to the
Internet comes in many forms; but it can be broken
down into two basic categories:1) Broadband Broadband provides higher speed access and is
generally much faster than dialup. Broadband access is
provided by DSL, cable and wireless connections.
Wireless access is used for both mobile (laptops,
PDA's, etc.) and fixed users (home and office.)
Wireless services are discussed below.2) Dialup Phone line connection for fixed users and has lower
access speeds.Wireless access falls into the broadband
category and comes in several different forms. Two of
these forms that are relevant to Pitkin County and
surrounding areas are:* Fixed wireless* Wide area
wireless networksFixed wireless is used for home and
business that don't have access to wired networks such
as DSL or cable or can provide a competitive alternative
to those networks. Fixed wireless internet into remote
areas such as Redstone and Thomasville proves to be a
challenge as it depends on line of sight between the
transmitter (usually a mountain top) and receiver
(residence.) It may also require the subscriber to
purchase specialized equipment and install an antenna at
their location to receive good signal strength.Some
municipalities have gotten involved in development of
wireless networks. The following are examples of
networks that have been implemented elsewhere:1)
Wireless networks, usually built in denser areas
(Downtown core) with public funding, that offer access
to users at no charge or for a small fee.2) Wireless
networks built by private industries that use publicly
owned structures (water towers, street lamps,buildings,
etc.) and publicly owned land
(translator/communication sites, open space, etc.) in
exchange for certain access rights and monetary
concessions to the municpality.Both these examples use

3 of 14
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multiple access points to make the network operational.
Responsibility of operation can be run by either entity;
the private company or governmental agency.
• a) Do you currently have broadband internet access
at your home?
• Yes
128
• No
• Not sure

105
8
Total: 241

POTENTIAL SERVICES 5. Internet Access to the
Internet comes in many forms; but it can be broken
down into two basic categories:1) Broadband Broadband provides higher speed access and is
generally much faster than dialup. Broadband access is
provided by DSL, cable and wireless connections.
Wireless access is used for both mobile (laptops,
PDA's, etc.) and fixed users (home and office.)
Wireless services are discussed below.2) Dialup Phone line connection for fixed users and has lower
access speeds.Wireless access falls into the broadband
category and comes in several different forms. Two of
these forms that are relevant to Pitkin County and
surrounding areas are:* Fixed wireless* Wide area
wireless networksFixed wireless is used for home and
business that don't have access to wired networks such
as DSL or cable or can provide a competitive alternative
to those networks. Fixed wireless internet into remote
areas such as Redstone and Thomasville proves to be a
challenge as it depends on line of sight between the
transmitter (usually a mountain top) and receiver
(residence.) It may also require the subscriber to
purchase specialized equipment and install an antenna at
their location to receive good signal strength.Some
municipalities have gotten involved in development of
wireless networks. The following are examples of
networks that have been implemented elsewhere:1)
Wireless networks, usually built in denser areas
(Downtown core) with public funding, that offer access
to users at no charge or for a small fee.2) Wireless
networks built by private industries that use publicly
owned structures (water towers, street lamps,buildings,
etc.) and publicly owned land
(translator/communication sites, open space, etc.) in
exchange for certain access rights and monetary
concessions to the municpality.Both these examples use
multiple access points to make the network operational.
Responsibility of operation can be run by either entity;
the private company or governmental agency.
• b) Would you like broadband internet access at
your home?
• Yes
168

4 of 14
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• No

25

• Not sure

8
Total: 201

POTENTIAL SERVICES 5. Internet Access to the
Internet comes in many forms; but it can be broken
down into two basic categories:1) Broadband Broadband provides higher speed access and is
generally much faster than dialup. Broadband access is
provided by DSL, cable and wireless connections.
Wireless access is used for both mobile (laptops,
PDA's, etc.) and fixed users (home and office.)
Wireless services are discussed below.2) Dialup Phone line connection for fixed users and has lower
access speeds.Wireless access falls into the broadband
category and comes in several different forms. Two of
these forms that are relevant to Pitkin County and
surrounding areas are:* Fixed wireless* Wide area
wireless networksFixed wireless is used for home and
business that don't have access to wired networks such
as DSL or cable or can provide a competitive alternative
to those networks. Fixed wireless internet into remote
areas such as Redstone and Thomasville proves to be a
challenge as it depends on line of sight between the
transmitter (usually a mountain top) and receiver
(residence.) It may also require the subscriber to
purchase specialized equipment and install an antenna at
their location to receive good signal strength.Some
municipalities have gotten involved in development of
wireless networks. The following are examples of
networks that have been implemented elsewhere:1)
Wireless networks, usually built in denser areas
(Downtown core) with public funding, that offer access
to users at no charge or for a small fee.2) Wireless
networks built by private industries that use publicly
owned structures (water towers, street lamps,buildings,
etc.) and publicly owned land
(translator/communication sites, open space, etc.) in
exchange for certain access rights and monetary
concessions to the municpality.Both these examples use
multiple access points to make the network operational.
Responsibility of operation can be run by either entity;
the private company or governmental agency.
• c) Should Pitkin County provide wireless internet
access?
• Yes
153
• No

45

• Not sure

44

(View Chart)

Total: 242
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POTENTIAL SERVICES 5. Internet Access to the
Internet comes in many forms; but it can be broken
down into two basic categories:1) Broadband Broadband provides higher speed access and is
generally much faster than dialup. Broadband access is
provided by DSL, cable and wireless connections.
Wireless access is used for both mobile (laptops,
PDA's, etc.) and fixed users (home and office.)
Wireless services are discussed below.2) Dialup Phone line connection for fixed users and has lower
access speeds.Wireless access falls into the broadband
category and comes in several different forms. Two of
these forms that are relevant to Pitkin County and
surrounding areas are:* Fixed wireless* Wide area
wireless networksFixed wireless is used for home and
business that don't have access to wired networks such
as DSL or cable or can provide a competitive alternative
to those networks. Fixed wireless internet into remote
areas such as Redstone and Thomasville proves to be a
challenge as it depends on line of sight between the
transmitter (usually a mountain top) and receiver
(residence.) It may also require the subscriber to
purchase specialized equipment and install an antenna at
their location to receive good signal strength.Some
municipalities have gotten involved in development of
wireless networks. The following are examples of
networks that have been implemented elsewhere:1)
Wireless networks, usually built in denser areas
(Downtown core) with public funding, that offer access
to users at no charge or for a small fee.2) Wireless
networks built by private industries that use publicly
owned structures (water towers, street lamps,buildings,
etc.) and publicly owned land
(translator/communication sites, open space, etc.) in
exchange for certain access rights and monetary
concessions to the municpality.Both these examples use
multiple access points to make the network operational.
Responsibility of operation can be run by either entity;
the private company or governmental agency.
• d) Should Pitkin County make their sites available
to vendors who provide wireless internet access?
• Yes
161
• No

38

• Not sure

41

(View Chart)

Total: 240

POTENTIAL SERVICES 5. Internet Access to the
Internet comes in many forms; but it can be broken
down into two basic categories:1) Broadband Broadband provides higher speed access and is
generally much faster than dialup. Broadband access is
provided by DSL, cable and wireless connections.
Wireless access is used for both mobile (laptops,

6 of 14
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PDA's, etc.) and fixed users (home and office.)
Wireless services are discussed below.2) Dialup Phone line connection for fixed users and has lower
access speeds.Wireless access falls into the broadband
category and comes in several different forms. Two of
these forms that are relevant to Pitkin County and
surrounding areas are:* Fixed wireless* Wide area
wireless networksFixed wireless is used for home and
business that don't have access to wired networks such
as DSL or cable or can provide a competitive alternative
to those networks. Fixed wireless internet into remote
areas such as Redstone and Thomasville proves to be a
challenge as it depends on line of sight between the
transmitter (usually a mountain top) and receiver
(residence.) It may also require the subscriber to
purchase specialized equipment and install an antenna at
their location to receive good signal strength.Some
municipalities have gotten involved in development of
wireless networks. The following are examples of
networks that have been implemented elsewhere:1)
Wireless networks, usually built in denser areas
(Downtown core) with public funding, that offer access
to users at no charge or for a small fee.2) Wireless
networks built by private industries that use publicly
owned structures (water towers, street lamps,buildings,
etc.) and publicly owned land
(translator/communication sites, open space, etc.) in
exchange for certain access rights and monetary
concessions to the municpality.Both these examples use
multiple access points to make the network operational.
Responsibility of operation can be run by either entity;
the private company or governmental agency.
• e) Should Pitkin County charge for access and use
of their sites?
• Yes
118
• No

77

• Not sure

45
Total: 240

POTENTIAL SERVICES 5. Internet Access to the
Internet comes in many forms; but it can be broken
down into two basic categories:1) Broadband Broadband provides higher speed access and is
generally much faster than dialup. Broadband access is
provided by DSL, cable and wireless connections.
Wireless access is used for both mobile (laptops,
PDA's, etc.) and fixed users (home and office.)
Wireless services are discussed below.2) Dialup Phone line connection for fixed users and has lower
access speeds.Wireless access falls into the broadband
category and comes in several different forms. Two of
these forms that are relevant to Pitkin County and
surrounding areas are:* Fixed wireless* Wide area
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wireless networksFixed wireless is used for home and
business that don't have access to wired networks such
as DSL or cable or can provide a competitive alternative
to those networks. Fixed wireless internet into remote
areas such as Redstone and Thomasville proves to be a
challenge as it depends on line of sight between the
transmitter (usually a mountain top) and receiver
(residence.) It may also require the subscriber to
purchase specialized equipment and install an antenna at
their location to receive good signal strength.Some
municipalities have gotten involved in development of
wireless networks. The following are examples of
networks that have been implemented elsewhere:1)
Wireless networks, usually built in denser areas
(Downtown core) with public funding, that offer access
to users at no charge or for a small fee.2) Wireless
networks built by private industries that use publicly
owned structures (water towers, street lamps,buildings,
etc.) and publicly owned land
(translator/communication sites, open space, etc.) in
exchange for certain access rights and monetary
concessions to the municpality.Both these examples use
multiple access points to make the network operational.
Responsibility of operation can be run by either entity;
the private company or governmental agency.
• f) Would you be willing to install or have
equipment installed at your residence that could reliably
transmit and receive signals?
• Yes
158
• No

34

• Not sure

49
Total: 241

POTENTIAL SERVICES 5. Internet Access to the
Internet comes in many forms; but it can be broken
down into two basic categories:1) Broadband Broadband provides higher speed access and is
generally much faster than dialup. Broadband access is
provided by DSL, cable and wireless connections.
Wireless access is used for both mobile (laptops,
PDA's, etc.) and fixed users (home and office.)
Wireless services are discussed below.2) Dialup Phone line connection for fixed users and has lower
access speeds.Wireless access falls into the broadband
category and comes in several different forms. Two of
these forms that are relevant to Pitkin County and
surrounding areas are:* Fixed wireless* Wide area
wireless networksFixed wireless is used for home and
business that don't have access to wired networks such
as DSL or cable or can provide a competitive alternative
to those networks. Fixed wireless internet into remote
areas such as Redstone and Thomasville proves to be a
challenge as it depends on line of sight between the
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transmitter (usually a mountain top) and receiver
(residence.) It may also require the subscriber to
purchase specialized equipment and install an antenna at
their location to receive good signal strength.Some
municipalities have gotten involved in development of
wireless networks. The following are examples of
networks that have been implemented elsewhere:1)
Wireless networks, usually built in denser areas
(Downtown core) with public funding, that offer access
to users at no charge or for a small fee.2) Wireless
networks built by private industries that use publicly
owned structures (water towers, street lamps,buildings,
etc.) and publicly owned land
(translator/communication sites, open space, etc.) in
exchange for certain access rights and monetary
concessions to the municpality.Both these examples use
multiple access points to make the network operational.
Responsibility of operation can be run by either entity;
the private company or governmental agency.
• g) Do you have a need for wireless internet access
outside of your home or office?
• Yes
86
• No
• Not sure

128
23
Total: 237

6. If wireless internet were available how much would
you be willing to pay per month?
• $40 to $50
115
• $50 to $60

24

• $60 to $70

7

• Not willing to pay

82

(View Chart)

Total: 228

POTENTIAL SERVICES7. Cellular Service Commercial
cellular service has become universal not only in our
country but across the world. Cellular has become
relied upon not only for convenience, but for safety in
rural areas. Accidents and crimes are often reported by
citizens using their cell phones. Emergency responders
and investigators use the voice and data capabilities of
these systems as an alternative to private radio
networks to avoid blocking normal radio traffic.
Building infrastructure in remote areas is a major issue
for commercial carriers. The same dilemma that faced
the TV broadcasters faces the commercial wireless
carriers, and that is the cost to build out rural areas.
The sites that the Pitkin County translator network
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occupies are potentially useful to the cellular carriers.
Since the sites are already developed the carrier does
not have to start from scratch and put up new towers.
Through co-location, the district can potentially benefit
from cellular carrier participation through upgrades to
the existing sites. These upgrades include improved
access, power, buildings and towers as well as
reaching unserved areas of rural Pitkin County. Pitkin
County is seeking your input as to whether or not
commercial carriers should be allowed on existing TV
and Radio Translator sites.
• a) Do you currently have a cell phone?
• Yes
217
• No

24
Total: 241

POTENTIAL SERVICES7. Cellular Service Commercial
cellular service has become universal not only in our
country but across the world. Cellular has become
relied upon not only for convenience, but for safety in
rural areas. Accidents and crimes are often reported by
citizens using their cell phones. Emergency responders
and investigators use the voice and data capabilities of
these systems as an alternative to private radio
networks to avoid blocking normal radio traffic.
Building infrastructure in remote areas is a major issue
for commercial carriers. The same dilemma that faced
the TV broadcasters faces the commercial wireless
carriers, and that is the cost to build out rural areas.
The sites that the Pitkin County translator network
occupies are potentially useful to the cellular carriers.
Since the sites are already developed the carrier does
not have to start from scratch and put up new towers.
Through co-location, the district can potentially benefit
from cellular carrier participation through upgrades to
the existing sites. These upgrades include improved
access, power, buildings and towers as well as
reaching unserved areas of rural Pitkin County. Pitkin
County is seeking your input as to whether or not
commercial carriers should be allowed on existing TV
and Radio Translator sites.
• b) Do you have adequate cell phone coverage in all
areas in which you live or work in Pitkin County?
• Yes
63
• No

(View Chart)

171
Total: 234

POTENTIAL SERVICES7. Cellular Service Commercial
cellular service has become universal not only in our
country but across the world. Cellular has become
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relied upon not only for convenience, but for safety in
rural areas. Accidents and crimes are often reported by
citizens using their cell phones. Emergency responders
and investigators use the voice and data capabilities of
these systems as an alternative to private radio
networks to avoid blocking normal radio traffic.
Building infrastructure in remote areas is a major issue
for commercial carriers. The same dilemma that faced
the TV broadcasters faces the commercial wireless
carriers, and that is the cost to build out rural areas.
The sites that the Pitkin County translator network
occupies are potentially useful to the cellular carriers.
Since the sites are already developed the carrier does
not have to start from scratch and put up new towers.
Through co-location, the district can potentially benefit
from cellular carrier participation through upgrades to
the existing sites. These upgrades include improved
access, power, buildings and towers as well as
reaching unserved areas of rural Pitkin County. Pitkin
County is seeking your input as to whether or not
commercial carriers should be allowed on existing TV
and Radio Translator sites.
• c) Do you require cell phone coverage at your
home?
• Yes
162
• No

74
Total: 236

POTENTIAL SERVICES7. Cellular Service Commercial
cellular service has become universal not only in our
country but across the world. Cellular has become
relied upon not only for convenience, but for safety in
rural areas. Accidents and crimes are often reported by
citizens using their cell phones. Emergency responders
and investigators use the voice and data capabilities of
these systems as an alternative to private radio
networks to avoid blocking normal radio traffic.
Building infrastructure in remote areas is a major issue
for commercial carriers. The same dilemma that faced
the TV broadcasters faces the commercial wireless
carriers, and that is the cost to build out rural areas.
The sites that the Pitkin County translator network
occupies are potentially useful to the cellular carriers.
Since the sites are already developed the carrier does
not have to start from scratch and put up new towers.
Through co-location, the district can potentially benefit
from cellular carrier participation through upgrades to
the existing sites. These upgrades include improved
access, power, buildings and towers as well as
reaching unserved areas of rural Pitkin County. Pitkin
County is seeking your input as to whether or not
commercial carriers should be allowed on existing TV
and Radio Translator sites.
• d) Should translator sites be opened up to allow
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commercial service providers?
• Yes

204

• No

23
Total: 227

8. Which cell provider do you use?
• Cingular

68

• Verizon

125

• Sprint/Nextel

3

• AT&T

8

• None

20

• Other

15

(View Chart)

Total: 239

9. Please identify why remote cell access is important
to you. (Check all that apply)
• It is not important to me
26
• Safety

165

• Convenience

149

• Business

113

• Connection to family and friends

124

• Only rely on cell phone, no land line

32

• Other:(Click to View)

19

(View Chart)

Total: 628

10. Which hand held devices do you use now?
• IPOD

76

• PDA'S

41

• Blackberries

20

• None

(View Chart)

137
6

• Other:(Click to View)

Total: 280

11. Would you find receiving interactive broadcast
programming over hand held devices useful?
• Yes

12 of 14

(View Chart)
64
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• No

84

• Not sure

91
Total: 239

12. Are there other wireless/radio technologies that you
have heard of and would find useful? Please describe
and/or list.
(Click to View)
Total: 29

13. Are there any other comments or suggestions
regarding the Translator sites and services you would
like to make?
(Click to View)
Total: 75

DEMOGRAPHICSAge:
• Under 18

1

• 18-30

24

• 31-45

57

• 46-60

100

• 60+

(View Chart)

60
Total: 242

Gender:
• Male

141

• Female

101

(View Chart)

Total: 242

In which geographic area do you live?
• Aspen Area
• Basalt/Emma/East of Sopris Creek area

47
39

• Carbondale /Hwy 82 from Aspen Glen to Catherine's Store 26
road area

13 of 14

• Crystal River Valley/Redstone area

53

• Snowmass Village/Brush Creek and Owl Creek areas

15

(View Chart)
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• Snowmass/Capitol Creek area

27

• Thomasville/Meredith area

8

• Other:(Click to View)

26
Total: 241

Please indicate in which county you live.
• Pitkin County

192

• Eagle County

18

• Garfield County

28

• Other:(Click to View)

3

(View Chart)

Total: 241

END REPORT
Survey Software by Speedsurvey
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Appendix B - Cost Estimate for Satellite Solution to Denver Stations

Donor Five Denver Channels From Satellite at Each Site
Option 1 - Satellite Downlinks at Each Site
Fixed Cost Per Site
Equipment
2.4 meter C-Band Satellite Dish, Offset Feed
Radome
LNB
Motorola DSR 4410 Satellite Receiver
Cadco Model M-369 Modulator
Power Splitter
Ground Kits/Weather Proof
Miscellaneous

$
$
$
$
$
$
$
$

Unit Cost
1,950
250
580
1,625
875
150
75
450

Qty
1
1
1
5
5
1
1
1

Total
$
$
$
$
$
$
$
$

1,950
250
580
8,125
4,375
150
75
450

Subtotal Equipment

$15,505

Labor
Installation

$1,800

1

$1,800

Subtotal Labor

$1,800

Total Fixed Cost Per Site

$17,300

Total Number of Sites

6

Helicopter Costs for Thomasville & Elephant

$

Total Network-Wide Fixed Cost

Recurring Costs (Apply Network-Wide)
Monthly Recurring Costs (HITS, 5 Channels)

5,000
$108,800

Fee
0.8270

$

Subscribers
500

Monthly Total
$414

Annual Recurring Costs (HITS)

$4,962

Notes:
1. Affected sites are Crown, Elephant, Lower Red, Sunlight, Thomasville, Williams
2. Quantity discounts probably available, but not shown.
3. Recurring costs are at 2006 rates. Assume 5% escalation each year thereafter.
Option 2 - Satellite Downlink at Sunlight Only
Fixed Cost Per Site
Equipment
2.4 meter C-Band Satellite Dish, Offset Feed
Radome
LNB
Motorola DSR 4410 Satellite Receiver
Cadco Model M-369 Modulator
Power Splitter
Ground Kits/Weather Proof
Miscellaneous

$
$
$
$
$
$
$
$

Unit Cost
1,950
250
580
1,625
875
150
75
450

Qty
1
1
1
5
5
1
1
1

Subtotal Equipment

1,950
250
580
8,125
4,375
150
75
450
$15,505

Labor
Installation

$1,800

1

Subtotal Labor

$1,800
$1,800

Total Fixed Cost
Recurring Costs (Apply Network-Wide)
Monthly Recurring Costs (HITS, 5 Channels)

Total
$
$
$
$
$
$
$
$

$17,300

$

Fee
0.8270

Subscribers
500

Annual Recurring Costs (HITS)

Monthly Total
$414
$4,962

Notes:
1. Affected sites are Crown, Elephant, Lower Red, Sunlight, Thomasville, Williams
2. Quantity discounts probably available, but not shown.
3. Recurring costs are at 2006 rates. Assume 5% escalation each year thereafter.
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Appendix C - Cost Estimates for Digital Conversion Options

Cost Summary for DTV Conversion
January 31, 2007
Option 1A: Satellite Donors For Denver Stations Continue at Each Site
(Using January, 2007 Technical Solutions and Costs)
Equipment
8-VSB Modulator
PSIP Generator
ASI Mux
New Amplfiiers
Refurb. MX Amplifiers
Subtotal Equipment

Unit Cost
$22,500
$9,500
$10,000
$10,000
$250

Labor (Assumes $95/hr)
Labor (per site)
Subtotal Labor

$3,800

Quantity
30
5
30
12
18

6

Total

Total Cost
$675,000
$47,500
$300,000
$120,000
$4,500
$1,147,000

Comments
One modulator per channel per site
One PSIP generator per site
Combined PSIP with ASI signal
Old ampliifers can't do digital

$22,800
$22,800
$1,169,800

Option 1B: Satellite Donors For Denver Stations Continue at Each Site
(Using Projected Costs for 2010-2011)
Equipment
8-VSB Modulator
PSIP Generator
ASI Mux
New Amplfiiers
Refurb. MX Amplifiers
Subtotal Equipment

Unit Cost
$4,500
$2,500
$5,000
$10,000
$250

Labor (Assumes $95/hr)
Labor (per site)
Subtotal Labor

$3,800

Quantity
30
5
30
12
18

6

Total

Total Cost
$135,000
$12,500
$150,000
$120,000
$4,500
$422,000

Comments
One modulator per channel per site
One PSIP generator per site
Combined PSIP with ASI signal
Old ampliifers can't do digital

$22,800
$22,800
$444,800

Option 2: Satellite Donor for Denver Stations at Sunlight Only
(Using January, 2007 Prices)
Equipment
8-VSB Modulator
PSIP Generator
ASI Mux
New Amplfiiers
Translator Channel Processor
Refurb. MX Amplifiers
Subtotal Equipment
Labor (Assumes $80/hr)
Labor (per site)
Subtotal Labor

Unit Cost
$22,500
$9,500
$10,000
$10,000
$2,695
$250

$2,400

Quantity
5
1
5
12
30
18

6

Total

Total Cost
$112,500
$9,500
$50,000
$120,000
$80,850
$4,500
$377,350

$14,400
$14,400
$391,800
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Comments
Sunlight
Sunlight
Sunlight
Old ampliifers can't do digital

Appendix D - Capital Improvement Budget, 2007-2016

Pitkin County
Capital Improvement Plan for Pitkin County Translator Network
Revised: March 1, 2007
Description

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

GENERAL
NETWORK-WIDE IMPROVEMENTS
Site Measurements & Optimization (All sites) - Consulting Engineer
HITS Subscription (New Recurring Cost, Network Wide, 5% Annual Escalator Assumed)
Alarm & Monitoring System - Design
Alarm & Monitoring System
Consulting Engineering Support, DTV, IBOC Conversion, Design Services, RFPs, Etc.
Add Denver Television Channels 2 and 20 (See Denver Satellite Project, 2014, 2015)

37,500
5,000
25,000

5,250
7,500
45,000

5,513

5,788

6,078

6,381

6,700

7,036

7,387

7,757

60,000
50,000

55,000

40,000
60,000

55,000

50,000

30,000

30,000

30,000

SUNLIGHT (TV and FM)
Denver TV Stations Satellite Donor Project
Tower Structural Studies
Site Shortfall Corrections (See Pericle Survey Report)
HVAC
DTV Conversion (Option 1B)
IBOC Radio Conversion
Building Exterior Overhaul
Replace Roof with Pitched Standing Seam Sheet Metal

17,300
6,000
12,000
2,500

20,000

75,000
30,000
1,000
30,000

LOWER RED MOUNTAIN (TV, May be deactivated in 2008, subject to feasibility)
Denver TV Stations Satellite Donor Project
Site Shortfall Corrections (See Pericle Survey Report)
HVAC
DTV Conversion (Option 1B)
Building Exterior Overhaul
Deactivate Lower Red, Move to Upper Red

17,300
12,000
2,500

20,000
75,000
75,000

UPPER RED MOUNTAIN (FM)
Tower Structural Studies
Repair Self-Support Tower (Rebuild Foundations, New Concrete)
Site Shortfall Corrections (See Pericle Survey Report)
HVAC
Prime Power Study
Bring Prime Power to Upper Red (1/3 of total estimate, this is a cost sharing project)
New Building for Lower Red Equipment
IBOC Radio Conversion

2,500
12,500
12,000
2,500
3,500
150,000
100,000
25,000

CROWN MOUNTAIN (TV and FM)
Denver TV Stations Satellite Donor Project
Site Shortfall Corrections (See Pericle Survey Report, Most Will Be in New Twr, Bldg.)
Building - Replacement (Note: cost sharing with cellular carriers)
Tower- Replacement (Note: cost sharing with cellular carriers)
DTV Conversion (Option 1B)
IBOC Radio Conversion

17,300
12,500
150,000
150,000

20,000

75,000
30,000

WILLIAMS PEAK (TV and FM)
Denver TV Stations Satellite Donor Project
Site Shortfall Corrections (See Pericle Survey Report)
HVAC
DTV Conversion (Option 1B)
IBOC Radio Conversion
Building Exterior Overhaul
Replace Roof

17,300
12,000
2,500

20,000
75,000
20,000
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Pitkin County
Capital Improvement Plan for Pitkin County Translator Network
Revised: March 1, 2007
Description

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

ELEPHANT MOUNTAIN (TV and FM)
Denver TV Stations Satellite Donor Project
Tower Structural Studies
Site Shortfall Corrections (See Pericle Survey Report)
HVAC
DTV Conversion (Option 1B)
IBOC Radio Conversion
New Siding on Building
New Roof
Building Exterior Overhaul
Replace Building

17,300

20,000
2,500

12,000
2,500
75,000
35,000
2,000
120,000

THOMASVILLE (TV and FM)
Denver TV Stations Satellite Donor Project
Site Shortfall Corrections (See Pericle Survey Report)
Tower Structural Studies
HVAC
DTV Conversion (Option 1B)
IBOC Radio Conversion
Replace Building

17,300
12,000
4,500
2,500

20,000

75,000
30,000
120,000

JACK RABBIT RIDGE (FM)
Site Shortfall Corrections (See Pericle Survey Report)
Add New IBOC Translators to Develop This Site
Roof Repair (New membrane and roll asphalt roofing)
New Roof (40 year raised seam sheet metal with pitch)

12,000
55,000
2,500
25,000

LOGES PEAK (Inactive)

RED HILL (Inactive)
Redevelop Red Hill as Cell Site & Public Safety (Public Safety Equipment Costs Not Included)
(Note: Can be done sooner if there is cellular operator interest)

TOTAL CAPITAL EXPENDITURE EACH YEAR

300,000

536,300
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290,000

190,513

225,000

526,000

361,381

251,700

117,036

77,387

37,757

Pitkin County
Capital Improvement Plan for Pitkin County Translator Network
Revised: March 1, 2007
Description

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

CAPITAL INCOME SOURCES & OPERATING EXPENSES
Pitkin County Revenue Sources
Estimated Annual Increase in Mill Levy Revenue, Percent
Annual Tax Revenue (Mill Levy, Etc.)
January 1, 2007 Translator Fund Balance (Available w/BOCC Authorization)
Outside Revenue Sources
NTIA Grants for DTV Conversion
NTIA Grants for IBOC Conversion
Capital Contributions of Site Tenants (e.g., Sprint, Verizon)
Operating Expenses
Estimated Annual Increase in Operating Expenses, Percent
Minus Operating Expenses (Repairs, Maintenance, etc.)
FUND BALANCE AT END OF EACH CALENDAR YEAR

N/A
575,840
600,000
0
0
300,000
N/A
368,203

4.7%
4.7%
4.7%
4.7%
4.7%
4.7%
4.7%
4.7%
4.7%
602,904 631,241 660,909 691,972 724,495 758,546 794,198 831,525 870,607
NA
NA
NA
NA
NA
NA
NA
NA
NA
100,000
0
150,000

100,000
0
0

0
0
0

0
90,000
300,000

0
90,000
240,000

0
0
0

0
0
0

0
0
0

0
0
0

3.5%
3.5%
3.5%
3.5%
3.5%
3.5%
3.5%
3.5%
3.5%
381,090 394,428 408,233 422,521 437,310 452,615 468,457 484,853 501,823

571,337

181,814

146,300

27,676

133,451

255,804

54,230

208,705

269,285

331,027

2
14,400
7,200

2
14,832
29,664

4
15,277
61,108

4
15,735
62,941

6
16,207
97,244

6
16,694
100,161

6
17,194
103,166

7
17,710
123,971

7
18,241
127,690

8
18,789
150,310

LEASE REVENUE FROM COMMERCIAL TENANTS
Number of Commercial Tenants
Average Annual Lease Price Per Tenant
Commercial Tenant Revenue (2007 assumed to be partial year)

Notes:
1. Assume tenant contributions to capital improvements are confined to shared facilities such as tower and building, not electronic equipment.
2. DTV conversion occurs in 2010 and 2011
3. IBOC, the industry standard for digital audio broadcasting, occurs in 2012 and 2013
4. Lifespan of electronic equipment exceeds 10 years.
5. NTIA grants through the PTFP program
6. If power project at Upper Red happens, Lower Red equipment moves to Upper Red
7. Prices for Lower Red in the out years are assumed to go to Upper Red site
8. If power project at Upper Red is infeasible, Lower Red is continued indefinitely.
9. Denver channels 2 & 20 added to satellite downlinks at each of six sites in 2014, 2015
10. Replacement of obsolete amplifiers assumed to be funded out of operating expenses over several years, starting in 2010. Most amplifiers are less than four years old as of 2/26/07.
11. Average lease price is based on market rates for cell sites given that the tenant is making a substantial capital contribution to the site.
12. Lease revenue is not included as an offset to operating expenses because it may go to a different Pitkin County account.
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