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Sponsor: Chairman Daniel Barrone and Anthony J. Mortillaro, Executive 
Director 
Attachment: None�
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Sponsor: Anthony J. Mortillaro, Executive Director and Jim Nagle Public 
Information Officer 
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Sponsor: Anthony J. Mortillaro, Executive Director and Delilah Garcia, 
Transit and Facilities Operations Director 
Attachment
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Sponsor:� Anthony J. Mortillaro, Executive Director and Stacey McGuire, Transit Planning, 
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Sponsor: Anthony J. Mortillaro, Executive Director and Stacey McGuire, Transit Planning, 
Projects & Grants Manager 
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Sponsor, Anthony J. Mortillaro, Executive Director and Peter Dwyer, Attorney 
Attachment


*� �"3�"+�&/�6"4�.(�2������6�'('-�(���.  (�2�
Sponsor: Anthony J. Mortillaro, Executive Director and Hector Ordoñez, Finance Director 
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Sponsors: Chair Ed Moreno and Anthony J. Mortillaro, Executive Director 
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Projects:
• Website
• Social Media 
• Advertising Program 
• Reauthorization of RTGRT
• Night Rider
• Advertising Program
• Publications and Print
• Community Events
• Community Outreach
• FY 2019 Programs/Events 
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Website: NCRTD.org 

RidetheBlueBus.com

• Management and oversight

16



Website: Analytics
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Social Media:
Facebook

Twitter

Instagram

YouTube

Instagram
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Print Advertising:

• Rio Grande Sun
(Summer and Winter Guide, Cartoon Map, Christmas in the Valley, Monthly Ad)

• Los Alamos Monitor
(Summer and Winter Guide, Total Market Coverage Days)

• Taos News
(Summer and Winter Guide, Taos Aglow, Taos Woman, Land Water People Time – also in New 
Mexican, Tempo Magazine for TSV Green and 380 Night Rider, Cartoon Map, Monthly Ad )

• Santa Fe New Mexican
(Summer and Winter Guide, Bienvenidos, Feliz Navidad, Land Water People Time – also in 
Taos News and Monthly Ad) 

On-Going Advertising Programs 
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Print Advertising:

• Albuquerque Journal Winter Guide
(Joint Mountain Trail Ad w/Rio Metro RTD, Full-Page Inside Cover)

• Santa Fe Reporter
(Annual Manual, Summer Guide, Winter Guide, Restaurant Issue, occasional weekly issues)

• Green Fire Times (10x per year)

• Round the Roundhouse (4x per year)

• Chama Valley Times (Monthly)

• Jicarilla Chieftain

• Rio Arriba County Fair (Annually)

Additional Ads Appear in:
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Print Advertising:

Guest Life New Mexico
• ½ Page Ad
• 50-Wd. Advertorial and Photo
• Hardbound, Softcover and Online
• Tourism Focused
• Distributed free for One-Year including 
• general public, visitors centers, hotel rooms
• Santa Fe, Taos, Los Alamos, Espanola, 

Albuquerque, locations Statewide
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Print Advertising: Cartoon Maps

Taos News Rio Grande Sun
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Digital Advertising: 

• Los Alamos Daily Post

• Taos News Online Google Search, Service Directory Ad (Print)

• SantaFe.com

• Valley Daily Post

• Santa Fe Today
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Radio Advertising: 

• KRSN – Los Alamos

• KQBA/KTRC Hutton – Santa Fe

(New this year)

• KDCE – Española

• KSWV – Santa Fe

• KTAO – Taos

• KXMT/LMNOC – Taos

• KNCE – Taos (New)

(Night Rider)

24



Video Display Advertising:
Hutton Digital Display 
Video Billboards
• Two-Minute Video (we own, website, social media, YouTube)
• 15-Second Promotional Spot (no audio)
• HDD Screens in high traffic locations
• Santa Fe (48 Locations)
• Los Alamos (9 Locations)
• Town of Taos/Taos Ski Valley (to come)
• Dedicated in-room channel at eight leading Santa Fe Hotels
• SantaFe.com/VisitSantaFe.com
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RTGRT Reauthorization:

Public Opinion Survey – Research & Polling
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RTGRT Reauthorization: Public Education Campaign

Griffin & Associates
• Printed Materials (Rack Card, Business Card, Fact 

Sheet)
• Op-Ed program and Letters to the Editor 

(35 were placed)
• Newspaper Editorial Endorsements (Six total)
• Newspaper Feature Stories (Ten)
• Radio Interviews in all four markets
• 20 Speaking Engagements/Presentations: 

City Councils, County Commissions, Chambers of     
Commerce, League of Women Voters, AARP 
NM,   Rotaries, Lions (Anthony, Jim, Peter)

• NCRTD Website Buildout
• Social Media – Facebook, Instagram, Twitter
• Driver Education
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RTGRT Reauthorization: Advertising

Radio, Print, Video, Bus Transit 
& Social Media Advertising
• Expanded buys with all Print and 

Radio Partners 

• HDD Videos with Vote Message
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RTGRT Reauthorization: Results

Election Results
• Passed by a cumulative vote of 

74% 
(17% greater than the 2008 
Vote in Favor of the Tax)
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380 Night Rider: Advertising

380 Night Rider Advertising:
• Print Ads – Taos News, Tempo, 

• Schedule Brochures – distributed widely

• Social Media Blasts
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380 Night Rider:

• Radio Spots – KTAO, KNCE, KXMT

• Interviews and live reads on KTOA –
Dan Barrone (Monthly Guest Spot), Jim Nagle

• Story in the Taos News
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380 Night Rider:

Collaborations:

• Town of Taos Tourism (KNCE Buy)

• Village of TSV Chamber (eblast, schedule distribution, 

website promotion)

• Town of Taos Chamber (eblast, schedule distribution)

• Taos Ski Valley Corporate

• Meetings with hotel managers/front desk and 
schedule distribution
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NCRTD Publications: 2018- 2019

• Annual Report

• CAFR 

• Budget Book

• Quick Facts

• Mid-year Progress Briefing

• Schedule Brochures

• Blue Bus Times  
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Community Events:
New This Past Year:
• New Normal Life, 
• Bike to Work, Expanded 
• Dump the Pump Event, 
• NMDOT Wellness Fair, 
• NM Department of Health 

Wellness Fair
• Santa Clara Pueblo 

Halloween

Upcoming:
• Eldorado Earth Day 
• Española Lowrider Event

On-Going:
• Taos Trunk or Treat
• Santa Fe Fiestas Parade
• Española Holiday Lights

Parade
• CommUNITY Day on the 

Santa Fe Plaza
• Santa Fe Chamber

Legislative Reception
• Transportation Day at the 

State Legislature
• Los Alamos Mainstreet 

Trick or Treat
• Edgewood Run, Rally, Rock
• Taos Touch-A-Truck
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Community Outreach:

• Taos High School Career and Job Fair 

• NM Workforce Connection Job Fair at 
Northern NM College 

• Santa Fe Rotary 

• NM Broadcaster’s Assn PIO Training at 
Espanola Police Department

• Rio Arriba County Health Council 
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Community Outreach:

Chambers of Commerce: 
• Los Alamos
• Santa Fe
• Taos
• Chama Valley
• Española Valley 
• Edgewood
• Taos Ski Valley

36



Community Outreach:

Special Shuttle Services:
• Leadership Taos (Taos County)

• New Normal Life (Rio Arriba County)

• Walkability Study (City of Española) 

• Santa Fe Thunder Run (Pueblo of Pojoaque)

• Cumbres and Toltec (Village of Chama), 

• The Paseo (Town of Taos)

• Ciderfest (Santa Fe County)

• Legislative Finance Committee (State Request)

• Las Golondrinas

• Santario Pilgrim Walk (additional buses)

• City of Santa Fe Annual Events operated by 
Santa Fe Trails

37



Upcoming Programs:

2019 Ridership Survey
• Updated Rider Survey to compare against 2016 Survey
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Upcoming Programs:

Shelter Art Program/Adopt a Shelter
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Upcoming Programs:
Get on Board FOR PUBLIC TRANSIT
(Joining over 100 Public Transit Agencies Nationwide)

40



Upcoming Programs:

• Human Element in Transit –
Via Rider/Transit Operator representation

• New Video

• Social Media:
• #Transit Operator Tuesday
• “Why I Ride”
• Video Ride Along

41



QUESTIONS
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AAssessment & Recommendations  

I. Introduction 
 (“ ”) has been retained by the North Central Regional Transit District 

(“NCRTD”) to provide the following services: 

An assessment of NCRTD’s Land Mobile Radio (“LMR”) system,  
Document recommendations that may improve NCRTD’s LMR system, and; 
To develop a high level system design to enhance NCRTD’s LMR system and LMR coverage.   

This report is limited to ’s assessment and recommendations.  The high level system design will be 
submitted separately. 

The assessment is an LMR data gathering exercise that serves as a baseline from which recommendations can be 
made to improve NCRTD current LMR system.  Its results also serve as a tool to develop future NCRTD LMR 
system enhancements.  This assessment report includes an overview of NCRTD’s LMR system design, how it 
operates, how it’s licensed and provides a summary of NCRTD’s transmitter sites located at Taos Ski Valley 

(“TSV”) and Pajarito.  The assessment, which begins in Section II, provides  insight to the following 
items: 

1) An understanding of NCRTD’s LMR system operations, its shortcomings and provides the basis from 

which  can develop recommendations, 
2) The capability to identify NCRTD’s users’ needs; and, 
3) Creates the pathway to design a new NCRTD LMR system driven by NCRTD’s needs.   

The needs assessment data  collected did determine that a LMR performance gap exists between 

NCRTD’s current “As Is” functionality and the NCRTD’s desired functionality.  ’s performance gap 
analysis results are detailed in this document’s Recommendations section.   The Recommendations include 
suggestions to improve NCRTD’s transmitter sites and mobile programing. 

II. NCRTD’s System Design 

A. System Design Overview 
NCRTD’s primary dispatch mode is performed on a VHF LMR digital conventional non-encrypted system.   
NCRTD’s LMR digital system is encoded using Icom's NXDN™ platform with the AMBE+2™ digital vocoder 
compression.  This digital mode allows for 6.25kHz VHF narrowband operation at a 4.8kpbs data rate.   
NCRTD’s system is a two (2) site repeater system licensed under FCC call sign WQQF644; and, consists of the 
following main components: 

1) NCRTD’s radio system consists of two (2) transmitter sites located at the TSV and Pajarito,  
2) A fleet of fifty-eight (58) radios including mobile and dispatch radios (“Radios”).  (Inventory available) 
3) A 4.8kbps digital UHF link connecting the TSV and Pajarito sites, 
4) Two (2) dispatch locations: Española with three (3) dispatchers and one (1) Kenwood control station and 

Taos with one (1) dispatcher and one (1) ICom control station, 

NCRTD also uses talkaround, also known as car-to-car, which is intended for radio calls to take place without 
accessing mountain top repeaters.  Talkaround is generally only used when out-of-range of repeaters. (Section IIC)  
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B. Repeater Operation 
NCRTD’s transmitters are programmed to operate as VHF repeaters.  A transmitter programmed as a repeater 
retransmits only valid radio signals it’s programmed to receive.  These radio signals originate from the NCRTD’s 
buses or NCRTD’s dispatch locations in Española and/or Taos.  When the repeater receives a valid radio signal it 
amplifies and rebroadcasts the incoming radio signal to all the mobile units and dispatch locations.  All the radios 
within range of the repeater will receive/hear the radio transmission.  As shown below. 

 
Figure 1 – Outbound Dispatch Call from Española to All Buses in Range of Pajarito 

 
Figure 1 shows a dispatch call originating from the Española facility to NCRTD’s buses via the Pajarito repeater.  
Please note Pajarito’s transmit and receive frequencies are 151.5800mHz and 160.0050mHz which are the inverse 
of the radios’ transmit and receive frequencies.  This VHF signal is known as NCRTD PAJA R or PAJA REP 
depending on the mobile units’ programming alias name for this signal.  The Pajarito repeater channel is also 
encoded with a Radio Access Number (“RAN”) which is only available on digital systems.  The RAN is the 
digital equivalent to Continuous Tone-Coded Squelch System or CTCSS in analog systems.   

The Pajarito repeater operates with transmit and receive RANs of 12 as does NCRTD’s mobile fleet.  In order for 
the Pajarito repeater to rebroadcast an incoming radio signal it must be transmitted on 160.0050mHz AND carry 
the RAN code 12; otherwise the repeater will ignore the incoming signal.  RAN codes, like CTCSS codes, 
provide a small level of protection from interference mostly by masking the interference.  By example, if two (2) 
radios signals on the same frequency are presented to the receiver, at the same time, there will still be 
interference.  If the signals are close to the same strength the user will hear interfering noise such as heterodyne or 
beat notes.  Also, if the repeater is retransmitting a valid received signal and RAN/CTCSS code but a stronger 
signal on the same frequency, with or without RAN/CTCSS, is received by the repeater then the stronger 
undesired signal will be repeated.  The belief that RAN/CTCSS can block interfering signals, or create private 
channels, is a common misunderstanding held by many poorly informed people. 
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Figure 2 below shows a call originating from a NCRTD bus to dispatch via the Pajarito repeater.  As in Figure 1, 
all radios and dispatch locations within range of, and tuned to, either the Pajarito repeater, or Pajarito direct, will 
hear the transmission.  Please see Section IIC for more on Pajarito direct. 

 
Figure 2 – Inbound Call from a Bus to All buses in Range of Pajarito and Española Dispatch 

Rest of Page Left Intentionally Blank 
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The following two (2) pictures show radio transmissions travelling to and from buses and/or dispatch via the TSV 
repeater.  Its operation is identical to the Pajarito repeater except 1) the TSV repeater operates on transmit and 
receive frequencies of 151.5350 mHz and 159.8850mHz with a RAN of 12, and 2) is known as TSV R.  

 
Figure 3 - Outbound Dispatch Call from Taos to All Buses in Range of TSV 

 

 
Figure 4 - Inbound Call from a Bus to All buses in Range of TSV and Taos Dispatch 
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C. Talkaround Operation 
Talkaround, also known as car-to-car, is another mode of operation used by NCRTD and its intended use is to 
bypass NCRTD’s repeaters.  Talkaround mode is typically only used to allow Bus-to-Bus, or Bus-to-Dispatch, 
communications when buses are out of NCRTD’s repeaters’ range.  NCRTD’s two (2) talkaround channels are 
known as PAJdir and TSVdir.  Both talkaround channels are coded with a RAN of 12 as are NCRTD’s repeaters. 
Figure 5 below shows the PAJdir and TSVdir talkaround communications. 

 
Figure 5 – PAJdir and TSVdir Talkaround Communications 

 
Talkaround channels are always programmed with the same transmit and receive frequencies as shown above. 
The important items to note is that the PAJdir and TSVdir talkaround receive channels are identical to the 
Pajarito and TSV repeaters’ transmit frequencies: 

1) PAJdir receive = 151.5800 and Pajarito repeater transmit = 151.5800, 
2) TSVdir = 151.5350 and TSV repeater transmit = 151.5350 

This can be problematic and it is especially problematic because the talkaround channels use the same RAN 
code as their respective repeaters.  One problem arises when a bus is tuned to PAJdir and is also in range of 
Pajarito repeater.  In this case, the bus can hear a transmission that is actually repeated from Pajarito but because 
the bus’s radio is tuned to PAJdir the bus will hear the PAJ R transmission.  If the bus attempts to respond to that 
transmission using PAJdir, then that bus’s transmission will not be received by the Pajarito receiver.  The bus will 
only be heard by other buses in range of the transmitting bus if they are also that are tuned to PAJdir.  This can 
be very confusing to the bus drivers and dispatchers.  Another problem is when a bus transmits on PAJA R, and 
is in range of, the Pajarito repeater and at the same time another bus transmits on PAJdir.  When this occurs, 
buses, and dispatch, will either hear the transmission from; 1) the Pajarito repeater, 2) the PAJdir transmission, 3) 
a combination of the two signals, or 4) just interfering noise.  This scenario is shown in Figure 6 below. 
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Figure 6 – Pajarito Repeater and PAJdir Talkaround Transmission Collisions 

 

Figure 6 shows a problem which probably occurs on a regular basis within NCRTD’s dispatch operations.  In this 
case, Bus A transmits at the same time, or near the same time, as Bus C.  Bus B and Española dispatch will hear 
any of the four (4) possibilities described in the previous paragraph.  By example, if Bus C’s signal is stronger than 
Pajarito’s signal arriving at Bus B and Española Dispatch, then they will only hear Bus C and not Bus A.  Refer to 
Section IIB paragraph three (3).  The same situation is also true with the TSV repeater and TSVdir channels 
when there are simultaneous, or near simultaneous transmissions, on those channels.  Please see the 
recommendations section for solutions to this problem. 

D. UHF Link 
NCRTD’s LMR system also employs a UHF (450 - 
470mHz) digital link operating at 4.8kbps between the 
Pajarito and TSV sites.  These links are typically used as 
point-to-point links to extend the reach of an LMR system 
to a dispatch location.   believes this was 
NCRTD UHF’s link original purpose; i.e., the ability to 
reach the TSV site from Española Dispatch.  There is 

evidence to support ’s theory based on 
NCRTD’s FCC license and the fact that there are UHF 
antennas at Española dispatch center; as shown in Figure 7. 

Figure 77 -- EEspañola Dispatch UUHF and VHF Antennas 
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UHF links are usually characterized as “operational fixed” as is the case with NCRTD’s UHF link.  Such links are 
licensed with the station class code of FXO for a point to point link, or FX2 as an in-between point repeater.  
Operational fixed systems are licensed on a secondary basis to LMR operations.  This means if all UHF 
frequencies are consumed, in the area where NCRTD’s link is deployed, then it’s possible that NCRTD’s UHF 
frequencies could be licensed to another LMR system.  In this case, NCRTD’s link then becomes secondary to 
the new LMR system and; 1) must then not interfere with the LMR system; and 2) must accept whatever 
interference the new neighbor may provide. 

From an NCRTD dispatch perspective  believes the link was once used as shown below. 

 
Figure 8 – UHF Link System. 

 
Figure 8 depicts a call from Bus A to the TSV repeater.  Bus A’s transmission is received by the TSV repeater and 
is rebroadcasted and heard by all NCRTD’ radios in range of TSV.  Additionally, Bus A’s transmission activates 
the UHF link and Bus A’s transmission is then send to Española dispatch on the UHF frequencies via Pajarito.  
The dispatcher could then respond to Bus A via Pajarito and on to the TSV repeater using the UHF link.  It is 
also possible that the Pajarito UHF link could have, at one time, also activated the Pajarito VHF repeater.  In that 
case, any NCRTD radio transmission would have “lit up” both VHF repeaters.  Another possibility is the 
Española VHF dispatch radio could be programmed to activate the Pajarito UHF link to the TSV repeater. 

Unfortunately, it’s impossible to know as  was unable to read the UHF link radio’s programming or 
the Española dispatch radio.  We also believe this UHF link may no longer be functioning properly.   
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However, the digital UHF path profile exceeds its 4.8kbps data rate required and provides a predicted 
performance of 53.7kbps with a reliability of 99.9997% as shown below. 

 
Figure 9 – TSV to Pajarito UHF Link 

III. NCRTD’s Repeater Site Report – TSV and Pajarito 

A. TSV Located at the Top of Lift 2 
NCRTD’s TSV repeater site is located at the top of the Taos Ski Valley’s Lift 2; not the top of Lift 1 as licensed.  
Access to the site is by four-wheel drive only or in the winter by snow cat and/or chair lift.  Once the top of Lift 2 
is reached there is a fairly vigorous ten 
(10) to fifteen (15) minute hike to reach 
the transmitter site as shown in Figure 
10.  The site’s accessibility, and that of 
its communication shelter’s location 
pictured in Figure 10, are its best 
security.  The communication shelter is 
locked with a combination lock.  The 
lock’s combination is kept by John 
Wheatley John.Wheatley@skitaos.com 
and he is the contact to visit the site.  
John can be reached at 575.776.1627 
home or 575.613.3581 cell. 

The communication shelter is not in  

Figure 110 –– TTSV Site Location and Shelter. 
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the best of conditions and its size is very small.  As you can see, the shelter’s construction is wood and is in need 
of some repairs.  The shelter’s interior is fairly cramped as it houses several other radios besides NCRTD’s radios.  
There’s just enough room for two (2) people to maneuver around the shelter’s interior.  Aside from the shelter’s 
basic construction there are many other problems with this site; such as, but not limited to: 

1) Poor grounding – no interior or exterior grounding halos,  
2) Lack of adequate power distribution – in fact power is brought to the shelter by two (2) electrical cables 

strung along the ground on the hike to the shelter.  One electrical cable run is not rated for outdoor use, 
3) The radio interference, and/or the analysis of interference, doesn’t appear to be properly managed, 
4) Absence of lighting arrestors or A/C surge protection,  
5) NCRTD’s batteries seem to be in need of servicing or replacement, 
6) No heating save a floor space heater and no air conditioning or sufficient ventilation, 
7) The interior’s LMR cabling is a bit messy and cable labels are non-existent making tracing cables difficult, 
8) NCRTD’s LMR antenna line feed exits the shelter and is resting on the ground, (Please see below) 
9) NCRTD’s VHF LMR antenna is an antenna designed to be mounted on a vehicle where the vehicle 

serves as the ground plane.  The ground plane provided is inadequate.  (Please see below)  

 
Figure 11 – TSV LMR Antennas and Mounting Structure. 
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Figure 11 reveals several problems.  The biggest problem is 1) the use of a mobile antenna and 2) improper 
ground plane.  An antenna installed without an adequate ground plane can result in power being reflected back 

to the radio emitting the signal.   was unable to positively identify the UHF and VHF antennas’ make 
and model but we believe the manufactures’ are CommScope and Browning, respectively.  The other problem is 
the UHF and VHF antennas’ feed lines are on the ground.  This is not an LMR best practice. 

In addition to NCRTD’s equipment shown above the TSV site also houses the following equipment: 

1) Two (2) LMRs – one (1) VHF and one (1) UHF.  Both the LMRs are contained in one (1) enclosure. As 
shown in Figure 12.  The radios are ICom radios model number FR6000 (UHF) and FR5000 (VHF).  We 
were unable to see the radios’ serial numbers.  NCRTD’s asset number is either 61102 or 01102, 

2) Two (2) duplexers – one (1) VHF and one (1) UHF.  The duplexers are manufactured by MicroMagic.  
Model numbers: Micro1501 - C6 (VHF) and MICRO4201 - C6 (UHF).  We were unable to read the 
duplexers’ serial numbers.  Please see Figure 13, 

3) Two (2) 12Vdc batteries with a DuraComm voltage regulator.  The batteries presumably provide power 
the radios in the event of an AC power failure, 

4)  One (1) equipment rack. 

 

 
Figure 14 – ICom Radio with VHF and UHF Duplexers. 

 

Figure 113 –– MMicroMagic VHF Duplexer. Figure 112 –– IICom Radio, Voltage Regulator and Rack. 
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B. TSV Estimated VHF LMR Coverage 
The coverage below is an estimation of the anticipated TSV site’s VHF LMR coverage.  The coverage shown is a 

downgraded version based on the deficiencies  discovered during its TSV site audit.  One such 
downgrade reduces the ICom radio’s output power to twenty (20) watts from fifty (50) watts to compensate for a 
poorly installed antenna system.  However, even with the reduced power output, we believe this coverage map is 
optimistic given the TSV’s site conditions.  The coverage shown is intentionally set to only calculate the LMR 
coverage for a sixty (60) mile radius around the site. 

The dark blue is the strongest signal strength at 15.5 dBμV/m and greater.  The lighter blue represents a slightly 
weaker signal strength of 5.5 dBμV/m.  Both signal strengths are great enough to be received by NCRTD’s radios.  
The coverage map’s reliability is set to ninety (90) percent - meaning that in any area where blue coverage is 
shown there there’s a ninety (90) percent chance the area will be covered ninety (90) percent of the time. 

 
Figure 15 – TSV Site Estimated VHF LMR Coverage. 
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C. Pajarito Repeater 
NCRTD’s Pajarito repeater site is located near the top of Pajarito Mountain ski area.  Access to the site is by four-
wheel drive only or in the winter by snow cat.  Chair lift access is not easily available to this site during the ski 
season.  The site can be reached with relative 
ease by four-wheel drive or snow cat with 
parking available within ten (10) feet of the 
site.  The site’s accessibility, and that of its 
communication shelter pictured in Figure 16, 
are its best security.  The communication 
shelter is locked with a combination lock.  
The lock’s combination is kept by Alipio 
Mondragon - a.mondragon@lacnm.us and he 
is the contact to visit the site.  Alipio can be 
reached at 505.662.8176 office or 
505.660.6170 cell.  

The Pajarito site is in much better condition 
as compared to the TSV site.  NCRTD’s 
LMR equipment is housed inside an outdoor 
rated communication cabinet as shown on 
the right.  The cabinet only houses NCRTD’s communication equipment.  The cabinet can be opened on two (2) 
sides, as shown below, which makes servicing the LMR equipment straightforward.  Power to the cabinet is 
provided by a dedicated circuit breaker located in the Los Alamos County shelter.  The power is delivered to 
NCRTD’s cabinet in an underground conduit. 

Figure 117 –– CCabinet Circuit Breaker 

Figure 119 –– CCabinet with Back Side open 

Figure 116 PPajarito Site Location and Cabinet  

Figure 118 –– NNCRTD’s Cabinet 
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Overall the Pajarito shelter is in fairly good shape but there are some deficiencies; such as, but not limited to: 

1) Poor grounding – no interior or exterior grounding halos.  All the grounding appears to be provided by 
the LA County shelter’s grounding system.  The LMR equipment should be grounded to the cabinet with 
its own grounding cables,  

2) Radio interference is probably present but not to the same extent as the TSV site.  Mainly because 
NCRTD’s LMR equipment is somewhat isolated from the adjacent LA County and Los Alamos Lab sites,  

3) The lighting arrestors are present and rely on the cabinet as the ground, 
4) A/C surge protection is not present in the cabinet and is only provided by the LA County shelter (Fig 17),  
5) No heating, no air conditioning but ventilation is make available with vents, 
6) NCRTD’s batteries seem to be in need of servicing or replacement, 
7) NCRTD’s LMR antenna line feed exits the cabinet and is resting on the ground. (Please see below) 

 

 

 

 

 

 

 

 

 

 

 

  

  

 
Figure 23 below shows the LA County antenna feed lines correctly installed with 1) an ice bridge connecting the 
tower to their communication shelter, and 2) a grounding bus bar on the antenna feed line.  

 
 

 

 

 

 

Lightning Arrestors  

Figure 221 –– AAntenna Line Feed Figure 222 –– AAntenna Line Feed Resting on Ground  

Figure 223 –– LLA County Ice Bridge  

Figure 220 -- LLightning Arrestors 
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Figure 24 shows NCRTD’s antenna locations on the LA County tower.  

 

 

 

 

 

 

 

 

 

 

 

 

In addition to NCRTD’s equipment shown above the Pajarito site also houses the following equipment: 

1) Two (2) LMRs – one (1) VHF and one (1) UHF.  Both the LMRs are contained in one (1) enclosure as 
shown previously.  The radios are ICom radios model number FR6000 (UHF) and FR5000 (VHF).  The 
radios serial numbers are 0107089 (VHF) and 5101575 (UHF).  NCRTD’s asset number is 01103, 

2) Two (2) duplexers – one (1) VHF and one (1) UHF.  The duplexers are manufactured by MicroMagic.  
Model numbers: Micro1501 - C6 (VHF) and MICRO4201 - C6 (UHF).  The duplexers’ serial numbers 
are 0831120010 (VHF) and 080710011 (UHF).  Shown below and identical to the duplexers at TSV, 

3) Two (2) 12Vdc batteries with a DuraComm voltage regulator.  The batteries presumably provide power 
the radios in the event of an AC power failure.  Shown below and identical to the batteries at TSV, 

4)  One (1) cabinet with equipment rack.   

 
 
 
 
 
 
 
 
 
 
 
 

Figure 224 –– NNCRTD’s BBrowning VHF and CommScope UHF Antenna Locations 

Figure 226 -- NNCRTD Batteries Figure 225 –– NNCRTD VHF and UHF Duplexers 
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D. Pajarito Estimated VHF LMR Coverage 
The coverage below is an estimation of the anticipated Pajarito site’s VHF LMR coverage.  The coverage shown 
is intentionally set to only calculate the LMR coverage for a sixty (60) mile radius around the site.     

The dark blue is the strongest signal strength at 15.5 dBμV/m and greater.  The lighter blue represents a slightly 
weaker signal strength of 5.5 dBμV/m.  Both signal strengths are great enough to be received by NCRTD radios.  
The coverage map’s reliability is set to ninety (90) percent - meaning that in any area where blue coverage is 
shown there there’s a ninety (90) percent chance the area will be covered ninety (90) percent of the time. 

 
Figure 27 - Pajarito Site Estimated VHF LMR Coverage 
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IV. Recommendations 
In this section we summaries many of the topics we’ve discussed throughout this report. 

A. TSV Site 
As previously discussed the TSV site has many deficiencies.  In general the TSV site needs significant upgrades.  
It might be worth considering moving this site to another location.  Below are a few items that could use some 
serious attention. 

1) Replace the TSV VHF antenna with a 3dB omni-directional fiberglass enclosed copper element intended 
to support outdoor repeaters as shown below: 

 
Figure 28 – Fiberglass Omni Antenna 

2) Properly ground the new antenna. 
3) Run the antenna feed line to the antenna from the shelter on the TSV’s structure upper support bracket.  

Not the support bracket nearest to the ground.  (See Fig 11) 
4) Add lightning arrestors and AC surge protection. 
5) Add heating and cooling or provide ventilation. 
6) Perform a Transmitter Noise Receiver Decense (TNRD) study.  The TNRD study will reveal if radio 

interference exits and provide insight to mitigate the interference. 
7) Service the radios, duplexers and batteries.  It’s very possible the ICom radios are out of tune and the 

batteries may need to be replaced.  The duplexers should also be checked while servicing the radios and 
batteries.  The radios’ are rated to operate between -22F and +140F but without appropriate temperature 
control radios tend to need servicing more frequently.  If the batteries are lead-acid batteries they can 
release small amounts of hydrogen gas.  This is known as off gassing and can be potentially explosive 
without sufficient ventilation. 

8) The site’s power distribution system and the site’s grounding system both need to be upgraded/enhanced. 

B. Pajarito Site 
The Pajarito site is in much better shape than the TSV site but could also use some servicing and upgrades.  The 
Pajarito site also provides excellent LMR radio coverage and should be kept as one of NCRTD’s sites. 

1) Install a small ice bridge between NCRTD’s cabinet and the LA County shelter to keep the antenna feed 
line elevated above the ground. (An ice bridge is shown in Fig 23) 

2) Ground the new ice bridge and antenna feed line to the shelter’s exterior grounding bus bar also shown 
in Fig 23. 
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3) Install grounding cables inside the cabinet and connect those grounding cables to an exterior grounding 
system.  The exterior grounding can be as simple as a ground rod that’s also tied to the LA County 
shelter’s grounding system. 

4) Service the radios and batteries for the same reasons as previously discussed above.  If it’s possible, 
moving NCRTD’s equipment into the LA County shelter would be ideal.  

5) Perform a Transmitter Noise Receiver Decense (TNRD) study.  The TNRD study will reveal if radio 
interference exits and provide insight to mitigate the interference. 

6) Add AC surge protection to prevent equipment damage in the event of an electrical surge. 

C. Additional NCRTD’s Observations 
1) The Taos dispatch center’s VHF antenna should be replaced with a 3dB omni-directional antenna and be 

grounded to building’s grounding system.  This would provide a common ground for the antenna and 
the ICom radio in the building.  The pole the antenna is currently mounted to should be replaced with a 

longer pole; such that it’s at least thirty (30) feet higher than dispatch center’s roof height.   
believes the poor quality of the TSV and Taos Dispatch center’s antenna and grounding systems is a 
likely cause for inferior radio receptions in this location. 

2) The use of the talkaround channels TSVdir and PAJdir , as discussed in Section IIC, can be solved in one 
of two ways: 
a) Reprogram the talkaround channel with a RAN different that the one used for the TSV and Pajarito 

repeater sites.  This will only mask the problem, as previously discussed, or, 
b) License a new VHF frequency.  A new VHF frequency will solve the problem. 

In both cases, all NCRTD’s radios would need to be reprogrammed and the best solution is obtaining a 
new VHF frequency.   

3) Maintain a common naming convention for all NCRTD’s LMRs channels.  We noticed that not all radios 
appear to have the same name for the same channel.  The channel names should be consistent across all 
radios including NCRTD’s repeaters.  In NCRTD’s case, this is a small problem as there are only four (4) 
channels and the channel names can be intuitively deduced.  However, it is a best practice to maintain a 
common channel naming standard to eliminate potential operator errors. 

4) Bus driver operator training is lacking.  A simple radio seminar to familiarize the bus drivers with the 
radio’s operation should be a part of a new hires orientation.  We mention this because we’ve seen radio 
operation confusion that could also be contributing to the problems heard on NCRTD’s LMR system.  

5) Clean up NCRTD’s FCC Licenses.  We’ve noted several places where the FCC’s licensing information, in 
its database, does not match a site’s real location or NCRTD’s repeaters’ FCC’s emitted power is different 
than programmed in the repeater. (See Section V).  NCRDT’s FCC’s contact is listed as Gujs Martinez. 

V. FCC Emission Designators for NCRTD Call Sign WQQF644: 
A. 4K00F1D - NXDN 6.25 kHz data (IDAS, NEXEDGE) 
B. 4K00F1E - NXDN 6.25 kHz digital voice (IDAS, NEXEDGE) 
C. 11K0F3E - 11K0F3E Narrowband analog voice, considered by the FCC to be identical to 11K2F3E 

1. 11K2F3E - Frequency modulated (FM) 2.5 kHz deviation analog voice, "narrowband 12.5 kHz" - may 
also be 11K0 and 11K3 bandwidth. 
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2. Data is transmitted using 4-level frequency-shift keying (FSK) modulation. NXDN uses the AMBE+2 

vocoder (codec) for digital audio. This combination provides better weak-signal voice quality than for 
analog FM. For an equivalent transmitter power, NXDN is represented as having a wider range 
andslightly better multi-path characteristics than analog FM in typical RF environments, specifically at 
the 12 dB SINAD threshold. The transmission bit rate is 4,800 bit/s. 

D. Radio Service 
1. IG - Industrial/Business Pool, Conventional 

A. Taos Ski Valley (TSV): 
Location 36-35-10.1 N, 105-27-11.0 W - Top of Lift 1 Taos Ski Valley, NM Taos County. (Incorrect location needs 
to be corrected.  Site is at the Top of Lift 2 - 36°34'31.9"N 105°27'25.3"W) 

A. Frequencies: 

1. 151.5350 mHz and licensed FCC emissions 

a) 11K2F3E - Frequency modulated (FM) 2.5 kHz deviation analog voice, "narrowband 12.5 kHz". 

b) 4K00F1E NXDN 6.25 kHz digital voice (IDAS, NEXEDGE) 

c) 4K00F1D NXDN 6.25 kHz data (IDAS, NEXEDGE)  

2. 464.6250 mHz and licensed FCC emissions 

a) 4K00F1E NXDN 6.25 kHz digital voice (IDAS, NEXEDGE) 

b) 4K00F1D NXDN 6.25 kHz data (IDAS, NEXEDGE)  

B. Summary: 

 

B. Pajarito: 
Location 35-53-07.0 N, 106-23-12.0 W - Pajarito Mountain 4mi west of Los Alamo, NM Los Alamos County.  

(Actual location is a little different - 35°53'03.6"N 106°22'55.7"W  

A. Frequencies: 

1. 151.5800 mHz and licensed FCC emissions 

a) 11K2F3E - Frequency modulated (FM) 2.5 kHz deviation analog voice, "narrowband 12.5 kHz". 

b) 4K00F1D NXDN 6.25 kHz digital voice (IDAS, NEXEDGE) 

c) 4K00F1E NXDN 6.25 kHz data (IDAS, NEXEDGE) 

2. 463.3000 and 469.6250 mHz and licensed FCC emissions 

a) 4K00F1D NXDN 6.25 kHz digital voice (IDAS, NEXEDGE) 

b) 4K00F1E NXDN 6.25 kHz data (IDAS, NEXEDGE) 

 

Freq mHz Loc# Station Class Units Power W Max ERP First Use Site Elevation Height M Structure Type Ant Gain
151.5350 TSV FB2  1 12.00 20.00 11/28/2012 3246 6.00 Pole 2 dbi
464.6250 TSV FXO  1 5.00 5.00 11/28/2012 3246 6.00 Pole 2 dbi

Repeater Power 

Programmed for 50W 

Actual Antenna Height is 

closer to 2.5 Meters 
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B. Summary: 

 

C. Española 
A. Location 36-00-40.0 N, 106-03-48.0 W - 1327 Riverside Dr. Espanola, NM Rio Arriba County    

B. Frequencies: 

1. 468.3000 mHz and licensed FCC emissions 

A. 4K00F1D NXDN 6.25 kHz digital voice (IDAS, NEXEDGE) 

B. 4K00F1E NXDN 6.25 kHz data (IDAS, NEXEDGE) 

C. Summary: 
 

 

D. Mobile 1 
A. Location 40.0 km radius around a fixed location 1 - TSV.    

B. Frequencies: 

1. 151.53500 and 160.0050 mHz and licensed FCC emissions 

a) 11K2F3E - Frequency modulated (FM) 2.5 kHz deviation analog voice, "narrowband 12.5 kHz". 

b) 4K00F1D NXDN 6.25 kHz digital voice (IDAS, NEXEDGE) 

c) 4K00F1E NXDN 6.25 kHz data (IDAS, NEXEDGE) 

C. Summary: 

 

E. Mobile 2 
A. Location 40.0 km radius around a fixed location 2 - Pajarito.    

B. Frequencies: 

1. 151.5800 and 159.8850 mHz and licensed FCC emissions 

a) 11K2F3E - Frequency modulated (FM) 2.5 kHz deviation analog voice, "narrowband 12.5 kHz". 

b) 4K00F1D NXDN 6.25 kHz digital voice (IDAS, NEXEDGE) 

c) 4K00F1E NXDN 6.25 kHz data (IDAS, NEXEDGE) 

 

 

Freq mHz Loc# Station Class Units Power W Max ERP First Use Site Elevation Height M Structure Type Ant Gain
151.5800 Pajarito FB2  1 12.00 20.00 11/28/2012 3062 18.3 Lattice Tower 2 dbi
463.3000 Pajarito FXO  1 5.00 5.00 11/28/2012 3062 18.3 Lattice Tower 2 dbi
469.6250 Pajarito FXO  1 5.00 5.00 11/28/2012 3062 18.3 Lattice Tower 2 dbi

Freq mHz Loc# Station Class Units Power W Max ERP First Use Site Elevation Height M Structure Type Ant Gain
468.3000 Española FXO  1 5.00 5.00 11/28/2012 2078.7 35 Building ?

Freq mHz Loc# Station Class Units Power W Max ERP First Use Site Elevation Height M Structure Type Ant Gain
151.5350 Mob1 MO  75 50.00 60.00 11/28/2012  Mobile Bus Roof Bus ?
160.0050 Mob1 MO  75 50.00 60.00 11/28/2012  Mobile Bus Roof Bus ?

Repeater Power 

Programmed for 50W 

Actual Antenna Height is 18 

Ft. not 18 Meters 

UHF Link License for 
Española – Currently 

Unused 

Actual Antenna Height is 35 

Ft. not 35 Meters 
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C. Summary: 

 

F. 6.1 Meter Rule 
A. Control Stations in Española and Taos.  The 6.1 meter rule allows control stations to be placed anywhere 

within NCRTD’s coverage area. 
B. Frequencies: 

1. 159.8850 and 160.0050 mHz and licensed FCC emissions 

a) 11K2F3E - Frequency modulated (FM) 2.5 kHz deviation analog voice, "narrowband 12.5 kHz". 

b) 4K00F1D NXDN 6.25 kHz digital voice (IDAS, NEXEDGE) 

c) 4K00F1E NXDN 6.25 kHz data (IDAS, NEXEDGE) 

C. Summary: 

 

VI. NCRTD FCC Station Classes Explained 
A. FX1  
Control Station - A base station that operates through a repeater in the same way as a mobile station.  It is 
intended to speak with mobile and portable radios only through the repeater and not directly; as sometimes 
used by NCRTD.  FX1 stations licensed under the 6.1 Meter Rule may be placed at various locations 
throughout the system's area of operation and are typically listed only by the state of operation, but the 
protected service area is that of the system, not statewide. 

B. FXO  
Operational Fixed Station  - A transceiver which may operate as a link between two or more fixed locations. 
The designator is often used in radio link or SCADA telemetry systems. With the exception of certain 
frequencies, operational fixed stations are typically secondary to land mobile communications. 

C. FB2  
Mobile Relay – Also known as a repeater. This may be conventional, decentralized trunking, or centralized 
trunking depending on frequency band and rules under which it is deployed. It may also be a very simple or 
very elaborate system. 

D. MO  
Mobile Station - A station in the mobile service intended to be used while in motion or during halts at 
unspecified points. This includes hand carried transmitters and, with certain limitations, may also include 
boats and aircraft. 

Freq mHz Loc# Station Class Units Power W Max ERP First Use Site Elevation Height M Structure Type Ant Gain
151.5800 Mob2 MO  75 50.00 60.00 11/28/2012  Mobile Bus Roof Bus ?
159.8850 Mob2 MO  75 50.00 60.00 11/28/2012  Mobile Bus Roof Bus ?

Freq mHz Loc# Station Class Units Power W Max ERP First Use Site Elevation Height M Structure Type Ant Gain
159.8850 As Noted FX1 1 50.00 60.00 11/28/2012 N/A N/A N/A N/A
160.0050 As Noted FX1 1 50.00 60.00 11/28/2012 N/A N/A N/A N/A

Actual Number of Control 

Stations is Two (2) 
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I. Introduction 

(“ ”) high level system design report builds on what we learned about 
the North Central Regional Transit District (“NCRTD”) Land Mobile Radio (“LMR”) system during our 
assessment of their LMR dispatch operations.   Our first report titled Land Mobile Radio Assessment Report 
uncovered numerous NCRTD’s LMR system deficiencies. 

This report describes a high level system design intended to alleviate the deficiencies, as documented in our first 
report, by creating a LMR system design that: 

Enhances LMR coverage, audio quality, minimizes interference, 
Increase NCRTD’s LMR coverage footprint to accommodate for their enlarged service area, 
Eases the end-users’ operation and provides wide area roaming, 
Delivers end-user transparent scan operation, 
Allows dispatch locations to be placed anywhere within the LMR wide area coverage described herein; 
and, 
Is a cost effective LMR solution. 

 
To achieve the criteria outlined above,  is recommending NCRTD’s new system design should be a 
LMR voting receiver system.  (Please see Section II for more details).  In contrast to NCRTD’s repeater only LMR 
system, a voting receiver system makes use of multiple repeaters strategically placed throughout the desired 
coverage area.  In NCRTD’s case, we have selected the following repeater sites: 

1) Pajarito – The exiting UHF link between Pajarito and TSV can be re-used. 
2) TSV – The site needs some upgrades but is included to provide TSV and Hwy 150 LMR coverage. 
3) San Antonio Mountain. 
4) Rabbit. (Rio Arriba County’s El Vado site is a possible substitute for Rabbit); and, 
5) South Mesa. 

 
All the sites listed above are all existing LMR sites.  Site numbers 3, 4 and 5 are owned, and/or co-owned/shared, 
by NM’s Department of Information Technology (DoIT).  Each DoIT site is equipped with digital microwave to 
connect the sites.  These microwave connections can be used to transport NCRTD’s transmissions back to the 
voting receiver; as can NCRTD’s existing UHF links.  The microwave and UHF connections are important 
because it’s possible for a NCRTD transmission to be received by more than one repeater site.  The voting 
receiver will then select the best audio signal it receives from any of the five (5) proposed sites and rebroadcast the 
selected signal to all five (5) proposed sites.  The voting operation is further described in Section II. 
 

It is important to note that  has not contacted DoIT to discuss if NCRTD can co-locate LMR 
equipment on these DoIT sites.  We also have not investigated if co-locating NCRTD equipment will create 
problems with the existing sites’ equipment – interference, space, power, etc.  A comprehensive LMR engineering 
study is recommended before any NCRTD equipment is added to the DoIT sites.
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II. Voting Receiver Operation Explained 

’s voting receiver systems are designed to improve wide-area coverage by utilizing multiple repeaters 
strategically placed throughout the desired coverage area.  Our system design utilizes five (5), geographically 
separated LMR sites, each transmitting on a different frequency (within the same band of any FCC licensable 
frequency) to NCRTD’s radios.  The repeaters’ receivers pick up the radio signal and feed it back to a voting 
receiver.  The voting receiver, also known as a comparator, then “compares” the inbound signals and selects the 
inbound signal with the best signal quality.  The voting receiver then retransmits the best signal to each repeater 
site such that the best inbound signal is always transmitted to all repeaters.  In this configuration, each repeater site 
operates on the same receive frequency but on different transmit frequencies as shown in Figure 1 as TX1 thru 
TX5 and each site receives on RX1 only.  The voting receiver continuously monitors and selects the best of these 
received signals and it then passes the signal on to all NCRTD’s repeaters.  From the end users perspective, a 
system configured as described appear as a single LMR channel to NCRTD’s buses. (Fig 1 and 2) 

 
Figure 1 - Inbound Audio Path From Bus A. 
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Figure 1 shows the inbound signal path from Bus A to the voting receiver/comparator.  In this case, Bus A’s signal 
is received by the TSV and Pajarito sites.  When Bus A’s audio is received and analyzed by the comparator it 
selects the best inbound signal and rebroadcasts that signal to all NCRTD’s repeater sites; as shown in figure 2.  
All NCRTD’s radios, except Bus A because Bus A is transmitting, will receive/hear Bus A’s transmission. 
 

 
Figure 2 - Best Signal Audio Outbound Path. 

In addition to the voting receiver infrastructure shown in Figures 1 and 2,  is also recommending that 
NCRTD’s radios be programmed with the vote scan feature.  Unlike conventional scan, the radios scan 
frequencies TX1 thru TX5 and automatically select a signal based on the signal’s quality as indicated by the 
radios’ Received Signal Strength Indicator (RSSI).  NCRTD’s ICom F5061 radios are capable of RSSI scan 
functionality.  The vote scan feature automates the radios frequency switching process as buses travel through the 
coverage area.  Buses are able to roam freely throughout the coverage area served by the LMR sites without the 
need to manually switch from one site to another. 
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III. Proposed New LMR Site Coverage 
 
All coverage maps shown are estimates of the anticipated LMR coverage the sites will deliver.  The coverage 
shown is intentionally set to only calculate the LMR coverage for a sixty (60) mile radius around the site. 
The dark blue is the strongest signal strength at 15.5 dBμV/m and greater.  The lighter blue represents a slightly 
weaker signal strength of 5.5 dBμV/m to a little less than 15.5 dBμV/m.  Both signal strengths are great enough to 
be received by NCRTD’s radios.   

The coverage map’s reliability is set to ninety (90) percent - meaning that in any area where blue coverage is 
shown there there’s a ninety (90) percent chance the area will be covered ninety (90) percent of the time. 

A. San Antonio Mountain LMR Coverage 

 
Figure 3 - San Antonio Mountain Estimated LMR Coverage. 
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B. Rabbit LMR Coverage 

 
Figure 4 - Rabbit Estimated LMR Coverage. 
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C. South Mesa LMR Coverage 
 

 
Figure 5 - South Mesa Estimated LMR Coverage. 
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D. Composite LMR Coverage of All Sites.   
  

 
Figure 6 - Composite LMR Estimated Coverage From All Proposed Sites. 
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IV. Conclusion 
 
Based on ’s observations during our needs assessment we selected a voting receiver system design with 
vote scan for the following reasons: 

NCRTD requires wide-area coverage. 
NCRTD has access to sufficient frequencies or frequencies can be obtained. 
System traffic density is low, that is, a sufficiently low number of calls results in NCRTD’s LMR 
infrastructure being idle between calls.  
Data usage is low. 
NCRTD has exclusive use of the channels. 
Automatic operation is desired, that is, no end user intervention is required to change sites as the buses 
roams.  (Reduced operator training requirements) 
Dispatch locations (control stations) can be placed anywhere within the coverage area. 
It is a cost effective wide area LMR coverage solution. 
The predicted LMR coverage satisfies all NCRTD’s LMR coverage requirements including all current 
NCRTD’s bus routes.  NCRTD’s predicted LMR coverage also includes the Santa Fe Ski Area not clearly 
pictured previously but included below: 

 
Figure 7 - Santa Fe Ski Area Estimated LMR Coverage. 

 
The use of vote scan offers many benefits; such as:  
 

Seamless radio coverage throughout the network. 
Data transfer capability throughout the network area. 
User-transparent scan operation. 
Alternative to expensive simulcast systems. 
Enabling of frequency reuse. 
Compatible with some NCRTD’s radios. 
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I. Executive Summary 

(“ ”) system design cost estimate report is based on our North Central 
Regional Transit District (“NCRTD”) Land Mobile Radio (“LMR”) high level system design report dated October 
13th, 2018 - which recommended a multi-site LMR voting system design with a centralized voting receiver.  In 
contrast to our October 31th, 2019 report, this report’s cost estimate includes pricing for an LMR voting system 
with and without a centralized voting receiver.  The high-tier solution includes a centralized voting receiver and 
the mid-tier solution excludes a centralized voting receiver.  This report also contrasts the cost differences between 
an analog only and a Project25 (“P25”) digital LMR voting system with, and without, a centralized voting receiver.  
The proposed system designs’ cost estimates will alleviate NCRTD’s current deficiencies by creating a LMR 
system design that: 

Enhances LMR coverage, audio quality, minimizes interference, 
Increase NCRTD’s LMR coverage footprint to accommodate NCRTD’s enlarged service area, 
Eases the end-users’ operation and provides wide area roaming, 
Delivers end-user transparent scan operation, 
Allows dispatch locations to be placed anywhere within the LMR wide area coverage described herein; 
and, 
Is a cost effective LMR solution. 

 
To achieve the criteria outlined above, NCRTD’s new LMR system design will be a LMR voting receiver system 
either with, or without, a centralized voting receiver.  The proposed solution without a centralized voting receiver 
makes use of the field radios’ advanced scan operation, as does the solution with a centralized voting receiver, but 
the infrastructure does not vote the best received signal.  (Please see Section II for more details).  In contrast to 
NCRTD’s current repeater only LMR system, a voting receiver system makes use of multiple repeaters 
strategically placed throughout the desired coverage area.  In NCRTD’s case, we have selected the following 
LMR repeater sites: 

1) Pajarito – The exiting UHF link between Pajarito and TSV will not be re-used.  A new microwave path 
will be required between Pajarito and the State’s Santa Fe RCB site if a centralized voting receiver is used; 
as described in Section III. 

2) Touch Me Not – This site replaces NCRTD’s TSV site for reasons cited in our original assessment report. 
3) San Antonio Mountain. 
4) Rabbit. (Rio Arriba County’s El Vado site is a possible substitute for Rabbit); and, 
5) South Mesa. 

 
All the sites listed above are existing LMR sites.  LMR sites 2, 3, 4 and 5 are owned, and/or co-owned/shared, by 
NM’s Department of Information Technology (DoIT).  Each DoIT site is equipped with digital/IP microwave to 
connect the sites.  These microwave connections can be used to transport NCRTD’s transmissions back to the 
centralized voting receiver.  Or, in a system without a centralized voting receiver, the microwave links are used to 
re-transmit the field units received signal to the other repeaters on the LMR system; as described in Section II. 
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II. Voting Receiver Operation Explained 

A. Voting with Centralized Voting Receiver (High-Tier Solution) 

’s voting receiver systems are designed to improve wide-area coverage by utilizing multiple repeaters 
strategically placed throughout the desired coverage area.  Our system design utilizes five (5), geographically 
separated LMR sites, each transmitting on a different frequency (within the same band of any FCC licensable 
frequency) to NCRTD’s radios.  The repeaters’ receivers pick up the radio signal and feed it back to a voting 
receiver.  The voting receiver, also known as a comparator, then “compares” the inbound signals and selects the 
inbound signal with the best signal quality.  The voting receiver then retransmits the best signal to each repeater 
site such that the best inbound signal is always transmitted to all repeaters.  In this configuration, each repeater site 
operates on the same receive frequency but on different transmit frequencies as shown in Figure 1 as TX1 thru 
TX5 and each site receives on RX1 only.  The voting receiver continuously monitors and selects the best of these 
received signals and it then passes the signal on to all NCRTD’s repeaters.  From the end users perspective, 
systems configured as described in this Section appear as a single LMR channel to NCRTD’s buses – Fig1,2,3. 

 
Figure 1 - Inbound Audio Path From Bus A. 
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Figure 1 shows the inbound signal path from Bus A to the voting receiver/comparator.  In this case, Bus A’s signal 
is received by the Touch Me Not and Pajarito.  When Bus A’s audio is received and analyzed by the comparator 
it selects the best inbound signal and rebroadcasts that signal to all NCRTD’s repeater sites; as shown in figure 2.  
All NCRTD’s radios, except Bus A because Bus A is transmitting, will receive/hear Bus A’s transmission. 
 

 
Figure 2 - Best Signal Audio Outbound Path. 

 
In addition to the voting receiver infrastructure shown in Figures 1 and 2,  is also recommending 
radios with the vote scan feature/option.  Unlike conventional scan, the radios scan frequencies TX1 thru TX5 and 
automatically select the best signal based on the signal’s quality as indicated by the radios’ Received Signal 
Strength Indicator (RSSI).  The vote scan feature automates the radios frequency switching process as buses travel 
through the coverage area.  Buses are able to roam freely throughout the coverage area served by the LMR sites 
without the need to manually switch from one site to another.   considers the vote scan system with a 
centralized voting receiver to be a high-tier solution in terms of cost and performance.     
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B. Voting without Centralized Voting Receiver (Mid-Tier Solution) 

Voting systems without a centralized voting comparator still make use of the radios vote scan feature but operate 
in a slightly different manner.  In this configuration, the repeaters emit a sub-audible beacon that the vote scan 
equipped radios listen to.  Each repeater site uses a different transmit frequency as previously described.  As the 
radios move through the LMR coverage area the radios lock on to the repeater site with the strongest beacon and 
transmit back to that repeater only.  This is accomplished by using different repeater access codes for each LMR 
site.  The LMR site then re-transmits the inbound audio, via the microwave system, to all other LMR sites for re-
transmission to all NCRTD’s radios in range; as shown below. 

 
Figure 3 - Vote Scan System without Voting Receiver. 

The primary advantage of the LMR vote scan system without a centralized voting receiver is the cost is lower than 
a vote scan system with a centralized voting receiver.  The other advantage is that its analog and P25 digital 
system configurations are identical with the exception of adding additional P25 software.  The main disadvantage 
is that the re-transmitted audio signal may not always be the best signal re-transmitted to the other LMR sites.  

 considers the vote scan system without a centralized voting receiver to be a mid-tier solution in terms 
of cost and performance.     
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C. High-Tier Analog Voting with Centralized Voting Receiver 

 The high-tier analog solution differs from a high-tier P25 digital solution in two (2) main ways; 

1) The analog solution requires an additional piece of equipment to translate the analog audio into IP 
packets to accommodate the digital (IP) microwave (fig4); and, 

2) The high-tier analog solution is less expensive than its high-tier P25 digital counterpart because it does not 
require the P25 digital software.  

 
Figure 4 - High-Tier Analog Vote Scan with Centralized Voting Receiver. 

The system in figure 4 operates as previously described in Section IIA but depicts the inbound and outbound 
audio paths.  However, to access the State of NM’s IP microwave network a new IP microwave path will be 
required from Pajarito to the State’s Santa Fe RCB LMR site.  This new IP microwave site will be required for 
either an analog or P25 digital high-tier system to provide the IP connectivity to the proposed voting receiver’s 
location inside NM’s DPS offices in Española.  The mid-tier analog and/or digital solution will not require this new 

microwave path.   did perform the engineering studies to confirm the path between Pajarito and 
State’s LMR site is a viable path.  We also provided a cost estimate for this new microwave path in Section III. 
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D. High-Tier P25 Digital Voting with Centralized Voting Receiver 

The high-tier P25 digital solution in similar to its analog counterpart except: 

1) The solution does not require an analog to IP link convertor because the P25 transmitters perform that 
function (fig5); and, 

2) The high-tier P25 digital solution is more expensive than its high-tier P25 analog counterpart because it 
does require additional P25 digital software. 

 
Figure 5 - High-Tier P25 Digital Vote Scan with Centralized Voting Receiver. 

As in figure 4, the system in figure 5 operates as previously described in Section IIA but depicts the inbound and 
outbound audio paths.  The P25 digital repeaters process the inbound P25 digital signal into IP packets for 
transport on the State’s IP microwave system.  The voting receiver/comparator then compares the arriving signals 
and re-transmits the best signal to all the LMR sites.  However, in this P25 digital configuration, the voting 
receiver/comparator not only looks at the best received signal strength, but it is also able to select the best 
inbound audio data packets to reconstruct the outbound voted audio. 
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E. Voting Systems Infrastructure Cost Comparisons  

The cost estimates in Figures 6, 7 and 8 include the following items: 

1) Five (5) repeaters and a high-tier and/or mid-tier antenna systems.  
2) The antenna systems are all based on a 100’ antenna elevation.  This will not be the case for each site but 

priced this way for budgeting purposes. 
3) Repeater site battery backup.  This may not be required depending on the State’s LMR back up facilities. 
4) An installation and programming estimate – Site visits will be required for final installation costs.  
5) All prices shown are based on MSRP – No discounts applied. 

1) Mid-Tier Analog Vote Scan without Centralized Voting Receiver 

DESCRIPTIONN –– SSEE FIGURE 3 PRICE  

Mid-Tier Analog Vote Scan without Centralized Voting Receiver $89,434.50 

Mid-Tier Antenna System – Five @ 100 ft. each $37,126.80 

TOTAL =>  $126,561.30  

Add P25 Digital Software to Repeaters $17,500.00 

P25 Digital Upgrade Labor & Travel to each site $5,000.00 
Figure 6 - Mid-Tier Analog Vote Scan System w/o Centralized Voting Receiver. 

 
2) High-Tier Analog Vote Scan with Centralized Voting Receiver 

 DDESCRIPTION –  SEE FFIGURE 4 PRICE  
High--Tier Annalog Vote Scan Voting/Comparator EEquipment aand Link 
Convertors   

$26,698.00 

High-Tier Analog Repeaters $105,000.00 

High-Tier Antenna System – Five @ 100 ft. each $48,856.50 

TOTAL =>  $180,554.50 
Figure 7 - High-Tier Analog Vote Scan System with Centralized Voting Receiver. 

3) High-Tier Digital Vote Scan with Centralized Voting Receiver 

DESCRIPTION –– SSEE FIGURE 5 PRICE  

High-Tier P25 Digital Vote Scan Voting/Comparator Equipment  $125,371.40 

High-Tier P25 Digital Repeaters $152,600.00 

High-Tier Antenna System – Five @ 100 ft. each $48,856.50 

TOTAL =>  $326,827.90 
Figure 8 - High-Tier Digital Vote Scan System with Centralized Voting Receiver. 

 

86



     
 

8 
 

     SSystem Design  CCost Estimate  

III. Microwave System Path Cost 

The microwave path is only required for either the analog or P25 digital vote scan system with a centralized 
voting receiver/comparator.  It is not required for the analog or digital vote scan system without a centralized 
voting receiver/comparator. 

Below is the path profile between Pajarito and the State’s Santa Fe RCB LMR site.  The path profile’s reliability is 
99.9995% which equates to an outage of 2.6 minutes/year. 

 
Figure 9 - Path Profile between Pajarito and the State's Santa Fe RCB LMR Site. 

 
The MSRP cost estimate for the microwave path is shown below: 
 

DESCRIPTION  PRICE  

Non Hot Standby 11 gHz Licensed Microwave Link including installation $19,819.80 

Hot Standby 11 gHz Licensed Microwave Link including installation $35,600.00 

Microwave Antenna, feed line, grounding and accessories included above   $0.00 

Microwave FCC Licensing $1,500.00 
Figure 10 - Microwave Cost Estimate. 
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IV. Española and Taos Dispatch Consoles 

 selected an IP based dispatch system to replace the antiquated legacy dispatch systems in Española 
and Taos.  The new dispatch consoles will leverage NCRTD’s exiting WAN/LAN VoIP technology.  By using IP 
dispatch technology, NCRTD will have the ability to quickly install desksets anywhere they are needed using 
NCRTD’s IP network infrastructure.  The IP dispatch system will support both analog and P25 digital systems.  
The IP dispatch system will also allow NCRTD to use a single control station located in Española to access their 
new LMR system.  Versus a non-IP solution which would require two (2) control stations – one (1) in Española 
and one (1) in Taos. 

 
Figure 11 - IP Dispatch Deskset System. 

The IP dispatch solution offers the following benefits: 
1) Communication options - allow the use of the handset, or headset, footswitch and desktop paddle 

microphone. (Pricing includes a desktop paddle microphone for each dispatcher.) 
2) Intercom function - facilitates conversation between deskset users without accessing a radio channel 

keeping intercom conversations off NCRTD’s LMR system. 
3) Supervisory control - allows a supervisor to log into any deskset and their communications take first 

priority over all other desksets, allowing their critical voice traffic to get through immediately. 
4) Emergency - Manage all inbound field unit emergency activations plus an emergency button is also 

available on the deskset. 
5) Single control station – access NCRDT’s system with a single control station.  
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A. Analog High-Tier IP Dispatch System MSRP Cost 
 

DESCRIPTION  PRICE  

Single Band VHF Control Station Including Installation and Programming $8,198.40 

Four (4) IP Deskset and one (1) Gateway Including Installation and Programming $12,467.00 

TOTAL =>  $20,665.40 
Figure 12 - Analog High-Tier IP Dispatch System MSRP Estimate. 

B. Digital High-Tier IP Dispatch System MSRP Cost 
 

DESCRIPTION  PRICE  

Single Band VHF Control Station Including Installation and Programming $8,919.40 

Four (4) IP Deskset and one (1) Gateway Including Installation and Programming $12,467.00 

TOTAL =>  $21,386.40 
Figure 13 - Digital High-Tier IP Dispatch System MSRP Estimate. 

C. Digital or Analog Mid-Tier IP Dispatch System MSRP Cost 
 

DESCRIPTION  PRICE  

Single Band VHF Control Station Including Installation and Programming $5,067.00 

Four (4) IP Deskset and one (1) Gateway Including Installation and Programming $16,853.00 

Add P25 Digital Software $1,067.00 

TOTAL =>  $22,987.00 
Figure 14 – Digital or Analog High-Tier IP Dispatch System MSRP Estimate. 

V. Replacement P25 Digital Mobiles MSRP Cost 

The P25 mobiles include P25 software and can be operated in either an analog or P25 digital mode.  The mobiles 
include a new antenna system, palm microphone, an external speaker, multi-site vote scan and three (3) year 
warranty. 

DESCRIPTION  PRICE  

Fifty-Eight (58) Mid-Tier Mobiles Including Installation and Programming $167,872.00 

Fifty-Eight (58) High-Tier Mobiles Including Installation and Programming $214,428.00 
Figure 15 - Replacement P25 Digital Mobiles MSRP Cost. 
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VI. New LMR Coverage with Touch Me Not site 

The coverage map below shows NCRTD’s predicted LMR coverage including the new Touch Me Not LMR site.  
Touch Me Not’s LMR coverage is shown in yellow and green.   

 
Figure 16 - New Composite LMR Coverage Map with Touch Me Not. 

The new Touch Me Not site adds LMR coverage for Eagle Nest, Angel Fire and portions of the Taos Ski Valley.  
There is one section of NM 150 that will experience spotty LMR coverage but the combination of the Touch Me 
Not and San Antonio Mountain sites may provide LMR coverage in that section. 

 
Figure 17 - NM 150 Intermittent LMR Coverage from Touch Me Not LMR Site. 
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VII. Recommendation and Cost Summary 

’s recommendation is that NCRTD should move forward with a P25 LMR system.  Rather than 
deploying an analog LMR system and upgrading it to P25 at a later date – this strategy always cost more.  The 
P25 solution, while more expensive, will provide NCRTD many more benefits over the long term than an analog 
LMR system will.  Additionally, P25 is the standard most Public Safety Agencies are adopting making 
interoperability with other P25 Public Safety systems easier.  Federal grants are also easier to obtain if the 
proposed grant funds are used to procure a P25 or P25 compatible LMR system.  

Projected estimated MSRP costs for a new P25 High-Tier vote scan system with a centralized voting receiver: 

DESCRIPTION  PRICE  
High--Tier P25 Digital Vote Scan Voting/Comparator Equipment   Including Installation and 
PProgramming 

$125,371.40 

High-Tier P25 Digital Repeaters Including Installation and Programming $152,600.00 

High-Tier Antenna System – Five @ 100 ft. each Including Installation  $48,856.50 

Non Hot Standby 11 gHz Licensed Microwave Link IIncluding Installation and 
Programming   

$19,819.80 

Single Band VHF Control Station Including Installation and Programming $8,919.40 

Four (4) IP Deskset and one (1) Gateway Including Installation and Programming $12,467.00 

Fifty-Eight (58) High-Tier Mobiles Including Installation and Programming  $214,428.00 

Microwave FCC Licensing $1,500.00 

LMR FCC Licensing Four (4) Sites $2,400.00 

Project Management and Independent Verification & Validation $50,000.00 

TOTAL =>  $636,362.10 
Figure 18 - High-Tier Vote Scan with Centralized Voting Receiver Cost Estimate. 

The State of New Mexico’s LMR site rental fees for the proposed sites in this report are approximately $900.00 
per month.  The LMR site rental fees and final terms and conditions will need to be negotiated with the State’s 
Department of Information Technology.  There will also be additional LMR engineering work to be performed 
before NCRTD procures a new LMR system.  This work will be required to ensure LMR compatibility between 
the State’s existing LMR site equipment and any new LMR equipment installed at each site. 
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VIII. Grant Information.  
 was unable to locate active grants NCRDT could apply for at this time.   It appears that the next cycle 

of grant opportunities will come later in 2019.  In the meantime, we have provided grant funding sources below to 
keep an eye on as the year progresses. 

Department of Homeland Security (DHS) State Homeland Security Program: 
1) https://www.fema.gov/intercity-bus-security-grant-program 
2) https://www.fema.gov/nonprofit-security-grant-program 
3) https://www.fema.gov/transit-security-grant-program 

 
DHS Operation Stonegarden (perhaps not applicable) 

DHS Urban Area Security Initiative (UASI) 

DHS Citizen Corps Program - https://www.ready.gov/citizen-corps 

Public Safety Foundation - http://psfa.us/Grantseekers.html 

Interoperability Emergency Communications Grant Program - 

https://www.interoperabilitygrants.info/GrantDetails.aspx?gid=21909 

Edward Byrne Memorial Justice Assistance Grant Program – (maybe, but Only units of local government 

may apply under this solicitation - https://www.bja.gov/Funding/JAGLocal18.pdf) 
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February 2, 2019 through February 28, 2019

This Year
Jul-18 30
Aug-18 31
Sep-18 29
Oct-18 30
Nov-18 27
Dec-18 29
Jan-19 29
Feb-19 28   
Mar-19
Apr-19
May-19
Jun-19

This Year Last Year %Change This Year Last Year Difference %Change
NCRTD Operated 27,454 25,783 6.48% 194,143 189,605 4,538 2.39%

NCRTD Funded 16,433 14,666 12.05% 155,129 139,498 15,631 11.21%

All Systems Funded 
Total 43,887 40,449 8.50% 349,272 329,103 20,169 6.13%

This Year Last Year % Change
981 921 6.51%

587 524 12.02%

1568 1445 8.51%

Jul-18 0.06%
Aug-18 0.52%
Sep-18 3.61%
Oct-18 4.73%
Nov-18 5.38%
Dec-18 5.33%  
Jan-19 5.80%
Feb-19 6.13%
Mar-19 0.00%
Apr-19 0.00%
May-19 0.00%
Jun-19 0.00%

Early On Time Late
28.71% 63.13% 7.71%

NCRTD Monthly Ridership Summary

Calendar Operating Days

Monthly System Totals Year to Date Totals

On Time Performance

System Daily Averages

NCRTD Operated

NCRTD Funded

Systems Total

Total Ridership YTD % Change

0.06%
0.52%

3.61%

4.73%

5.38% 5.33%

5.80%
6.13%

0.00% 0.00% 0.00% 0.00%
0.00%

1.00%

2.00%

3.00%

4.00%

5.00%

6.00%

7.00%
Jul-18

Aug-18

Sep-18

Oct-18

Nov-18

Dec-18

Jan-19

Feb-19

Mar-19

Apr-19

May-19
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 4,511 5,255 4,570 4,487 3,986 3,589 4,308 4,601 5,422 4,645 4,829 4,994
FY17/18 4,874 5,541 4,330 4,561 3,904 3,734 4,088 4,409 4,558 4,846 5,793 5,054
FY18/19 5,025 5,415 4,678 4,722 4,279 3,675 4,447 4,993

0
1,000
2,000
3,000
4,000
5,000
6,000
7,000

100-Riverside

:G�#N���P�""��?� :G��N�!�P�""�#?���:G�!N�?�P������&
/� �����5���
������-�(
(6�+�����2 /������;&6�2#&
#6�=�����

JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 1,089 1,296 1,151 1,401 1,244 941 1,270 1,218 1,292 1,062 1,115 1,237
FY17/18 1,290 1,860 1,287 1,440 1,507 1,358 1,586 1,626 1,630 1,585 1,707 1,557
FY18/19 1,318 1,709 1,426 1,488 1,220 1,056 981 1,263

0
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110-Westside
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 863 917 809 789 721 557 663 633 716 864 969 1,172
FY17/18 1,097 1,125 923 1,000 927 665 777 662 738 652 837 890
FY18/19 868 983 755 817 733 572 710 724

0
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1000
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150-Chimayo
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 428 603 631 552 516 446 543 486 641 455 533 483
FY17/18 437 503 369 477 364 345 430 438 392 469 566 509
FY18/19 438 608 526 641 433 368 363 392
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160-Santa Clara
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY17/18 0 0 0 226 257 213 346 233 274 298 314 367
FY18/19 303 337 310 372 309 166 250 241

0
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170 - JICARILLA
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 91 108 92 76 104 74 68 70 111 146 156 194
FY17/18 151 180 151 142 106 98 100 115 98 95 131 143
FY18/19 150 150 177 181 210 140 126 151
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 453 463 463 491 384 420 410 321 441 393 439 512
FY17/18 461 564 468 425 342 343 394 357 464 388 592 658
FY18/19 534 648 612 616 490 468 499 492
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 1,926 2,065 1,984 1,717 1,587 1,435 1,611 1,704 1,714 1,353 1,574 1,711
FY17/18 1,527 2,008 1,625 1,604 1,407 1,261 1,577 1,494 1,556 1,481 1,742 1,714
FY18/19 1,779 1,884 1,420 1,556 1,450 1,068 1,321 1,429
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200-Santa Fe
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 609 765 729 708 621 494 567 540 632 562 770 745
FY17/18 697 904 647 737 671 605 543 462 512 547 686 741
FY18/19 803 783 691 705 534 416 546 548
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 448 512 330 329 374 350 328 359 372 425 455 579
FY17/18 517 548 481 473 392 473 416 383 446 390 504 512
FY18/19 563 574 411 421 360 382 414 363
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 124 115 208 289 99 1,523 1,445 716 765 131 171 331
FY17/18 386 378 389 349 223 720 479 518 521 212 371 0
FY18/19 231 342 410 221 152 1933 1908 1309
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255-Mountain Trail
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 83 116 99 122 131 80 89 120 188 161 121 137
FY17/18 109 132 93 116 85 63 67 72 102 120 186 144
FY18/19 136 150 123 165 176 132 141 156
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 469 578 513 453 475 427 525 443 555 484 476 542
FY17/18 486 519 417 460 388 374 474 441 378 372 311 297
FY18/19 338 355 303 337 326 268 387 317
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270-Turquoise Trail
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 331 550 512 506 444 360 419 440 520 347 356 383
FY17/18 343 511 537 552 468 364 601 569 533 498 484 293
FY18/19 344 511 429 437 338 305 359 393
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 606 710 638 524 533 509 592 581 634 512 567 591
FY17/18 527 638 466 489 448 427 483 426 455 497 437 468
FY18/19 395 525 386 457 312 272 314 359
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290-Edgewood
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 980 1,196 1,176 1,047 934 904 1,035 1,132 1,301 1,069 1,047 1,183
FY17/18 1,073 1,179 1,185 1,270 1,080 1,016 1,102 1,137 1,072 1,152 1,193 1,126
FY18/19 1,196 1,223 1,204 1,371 1,187 1,068 1,298 1,226
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 159 93 145 182 126 117 95 107 134 170 116 147
FY17/18 148 146 160 183 139 116 136 146 181 123 135 177
FY18/19 176 178 296 203 140 168 147 124
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305-Taos Express
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 299 331 281 253 244 380 518 471 415 251 298 317
FY17/18 331 318 215 215 220 222 342 287 317 178 296 351
FY18/19 409 500 320 374 266 305 396 438
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 509 1,021 1,506 1,625 1,383 1,303 1,323 1,591 1,337 1,402 969 732
FY17/18 705 1,173 1,518 1,620 1,563 1,394 1,301 1,317 1,431 1,756 1,660 768
F18/19 663 1,394 1,548 1,714 1,444 1,442 1,151 1,602
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 349 428 426 436 385 337 380 391 423 294 290 534
FY17/18 427 372 371 451 427 434 453 386 395 496 486 489
FY18/19 402 525 529 484 443 315 417 462

0

100

200

300

400

500

600
330-Penasco

:G�#N���P�&�#�����:G��N�!�P�"��!���:G�!N�?�P���"��
/������ 5���
������-�'(6�+�����2�9#
#6�/�������2�'$
$6�=�����

237



JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 5,655 7,071 6,221 5,908 5,472 5,244 5,452 5,631 6,061 4,754 4,704 4,988
FY17/18 4,385 5,518 5,462 5,266 4,879 4,928 5,526 5,401 6,065 5,777 6,127 5,627
FY18/19 5,418 5,803 4,642 4,991 4,304 4,501 4,806 4,590

0
1,000
2,000
3,000
4,000
5,000
6,000
7,000
8,000

340-Chile Line
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 0 0 0 0 0 1,956 3,301 2,772 2,179 0 0 0
FY17/18 0 0 0 0 0 1,512 3,383 3,139 2,251 0 0 0
FY18/19 0 0 0 0 0 1,499 4,239 4,292
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341-Taos Ski Valley
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 0 146 281 261 268 127 110 178 142 133 61 0
FY17/18 0 140 251 337 316 82 112 208 200 264 85 0
FY18/19 0 69 184 162 150 75 50 142
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 61 68 58 53 70 79 77 81 94 58 93 80
FY17/18 66 95 59 77 78 52 78 61 58 62 87 59
FY18/19 48 73 57 39 51 66 47 62

0
10
20
30
40
50
60
70
80
90

100
360-Tres Piedras

:G�#N���P�!�����:G��N�!�P�!����:G�!N�?�P�&&�
/� �����5���
������-�#7
(6�+�����2 9'
96�/�������2�'#
76�=����

239



JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 113 115 104 87 73 53 60 76 117 76 107 107
FY17/18 100 128 83 125 111 125 113 107 99 83 152 154
FY18/19 169 206 143 175 154 142 188 115
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 369 531 545 459 460 416 433 638 540 566 648 418
FY17/18 343 585 684 775 617 535 582 636 659 736 1,108 623
FY18/19 451 446 466 522 438 444 491 466
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 0 227 383 315 324 211 395 390 363 255 323 2
FY17/18 0 338 497 463 406 255 404 429 393 308 79 0
FY18/19 0 343 429 460 367 258 326 344
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Pojoaque Demand Response
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 97 87 91 107 73 75 95 93 90 84 100 103
FY17/18 81 117 96 98 78 105 80 68 65 47 31 51
FY18/19 55 60 32 65 43 61 73 65
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 147 160 152 151 142 151 148 148 138 133 129 112
FY17/18 113 144 144 126 113 112 139 105 150 117 143 126
FY18/19 459 559 460 551 434 395 407 343
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Paratransit - ADA

:G�#N���P���������:G��N�!�P���"����:G�!N�?�P���#%!

JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY17/18 0 0 1 0 0 34 41 45 38 25 1 0
FY18/19 0 2 6 0 0 0 4 4
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 387 39 0 0 0 0 0 0 0 0 0 1,083
FY/1718 41 123 47 0 0 0 0 0 0 0 0 790
FY18/19 0 0 146 38 130 0 0 0
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 85 88 129 159 191 108 81 50 67 44 97 164
FY17/18 119 88 89 116 70 132 59 106 61 125 70 43
FY18/19 118 120 49 75 79 113 66 49
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 7,629 5,474 3,640 3,494 3,614 3,934 3,014 2,771 3,384 2,792 2,817 3,255
FY17/18 3,447 2,707 2,087 2,535 2,183 2,380 2,387 2,143 2,750 2,387 2,528 2,596
FY18/19 2,610 2,751 2,307 2,772 2,239 2,091 2,343 2,128
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Santa Fe Rt 2

:G�#N���P�&"�!�!���:G��N�!�P��%���%��:G�!N�?�P��?��&�

JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 740 872 654 720 721 626 315 544 231 444 671 565
FY17/18 550 524 405 590 182 381 382 456 513 545 600 520
FY18/19 476 504 430 550 342 398 354 385
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 243 581 936 773 655 353 531 809 708 640 305 320
FY17/18 241 407 549 782 595 242 440 771 546 593 320 317
FY18/19 301 430 111 591 586 336 597 643
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Santa Fe 22
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 9,091 8,416 9,365 9,979 4,700 4,377 3,657 4,737 7,214 6,400 8,519 8,929
FY17/18 9,397 8,715 7,711 10,252 5,133 4,788 4,082 4,532 6,395 6,963 8,468 9,080
FY18/19 8,511 8,492 8,880 9,953 5,005 4,274 3,904 3,820
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 0 471 829 645 643 573 639 590 619 703 760 48
FY17/18 0 417 774 719 626 558 570 648 665 854 889 8
FY18/19 0 547 969 1,051 841 640 776 772
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Los Alamos Rt 11
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 4,660 4,867 3,892 3,495 3,108 3,055 3,340 3,520 4,277 4,209 4,974 6,235
FY17/18 5,634 6,081 4,492 4,625 3,656 2,991 3,697 4,054 4,570 4,519 5,095 5,940
FY18/19 5,156 5,578 3,829 4,417 4,230 3,505 4,192 4,156
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 2,293 2,368 2,561 2,780 1,722 1,558 1,766 1,949 2,231 2,191 2,513 1,899
FY17/18 1,682 2,469 2,430 2,613 1,902 2,203 2,483 2,062 2,535 2,805 2,792 2,010
FY18/19 1,965 2,862 6,037 6,245 4,902 4,103 4,647 4,529
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Los Alamos Enhanced
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JUL AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
FY16/17 26,484 26,723 26,107 26,469 20,400 22,062 20,965 23,045 26,851 22,019 23,186 25,121
FY17/18 26,266 26,393 22,992 26,667 20,544 21,044 20,398 20,169 23,942 21,783 23,437 24,662
FY18/19 24,749 27,171 22,535 25,762 19,934 20,531 21,293 21,022
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