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Purpose:  This paper documents my analysis of the available AWOS systems and provides a clear basis on which to determine the best system for Meadow Lake airport.  It also recommends threshold and objective system performance levels.

Executive Conclusion:  Of the four candidate AWOS manufacturers, only two meet the threshold and objective system performance levels.  These are systems provided by All Weather Inc (AWI) and Vaisala.  The SuperAWOS by Potomac Aviation does not pass an initial cut due to maintenance problems encountered with their SuperUnicom installed at Meadow Lake airport.  

The Belfort Digi WX “AWOS” is not a true FAA fully commissionable AWOS.  Its complete sensor suite is not certified.  Installation of this system at 00V means that we would not have our weather data (METAR) accessible in the federal database which means that Flight Service and other sites such as ADDS, XM weather, WSI, etc would not not have Meadow Lake weather data.  The only certified weather info would be altimeter and visibility.  While this does allow Part 91 and 135 instrument approaches, the inability to incorporate its complete METAR data in the federal system is a deal-breaker.

The apparent initial cost savings of the initial Belfort Digi WX acquisition is minimal and not worth the lack of functionality and usefulness to the national aviation community.  Life-cycle cost of the Belfort system over 15 years is over $27,000 higher than the Vaisala system.

It would not allow us to transition to a three letter airport identifier.

Bottom line is that the Belfort system represents false economy, minimal pilot usefulness and is inconsistent with providing the aviation community services that make this airport attractive to current and future pilots and businesses.

Of the remaining systems offered by AWI and Vaisala, Vaisala is the preferred system.

Background:

The four candidate AWOS manufacturers are AWI, Belfort, Potomac Aviation, and Vaisala.  Information on their systems is available at the following websites:

1)   AWI:    http://www.allweatherinc.com/aviation/awos_dom.html

2)   Belfort:    http://digiwx.com/content/digiwx.cfm

3)   Potomac Aviation:    http://www.potomacaviation.com/index2.php

4)   Vaisala:    http://www.vaisala.com/weather/products/aviation/fornorthamerica/faaawos

The categories of AWOS are shown below.  The ones that are potential candidates for Meadow Lake airport are highlighted in bold type.

AWOS A:  Dual-pressure sensor measures barometric pressure and reports altimeter setting 

AWOS A-V:  AWOS A plus visibility

AWOS I:  Wind Speed, Wind Gust,Wind Direction, Variable Wind Direction, Temperature, Dew Point, Altimeter Setting, Density Altitude 

AWOS II:  Same as AWOS I + Visibility, VariabIe Visibility 

AWOS III:  Same as AWOS II + Cloud Height & Sky Condition 

AWOS III-R:  Same as AWOS III + Runway Surface Condition 

AWOS III-P:  Same as AWOS III + Present Weather Identification Sensor 

AWOS III-P-R:  Same as AWOS III-P + Runway Condition Sensor 

AWOS III-P-T:  Same as AWOS III + Present Weather & Lightning Detection 

AWOS III-P-T-R:  Same as AWOS III-P-T + Runway Condition Sensor

AWOS III-T:  Same as AWOS III + Lightning Detection 

AWOS III-T-R:  Same as AWOS III-T + Runway Condition Sensor 

AWOS III-P-T-Z:  Same as AWOS III + Present Weather & Lightning Detection, Freezing Rain Detection 

AWOS IV:  Same as AWOS-P-T-Z + Runway Condition Sensor 

Discussion:

Since the Belfort Digi WX has been championed by one Board member, this paper largely evaluates its usefulness.  The airports that have some Digi WX product installed (according to Belfort) are listed on their website at:

http://www.digiwx.com/content/installations.cfm
I listed the majority of the airport installations in Table 4 below.  I then looked in the Airport Facility Directory (http://tinyurl.com/4gddlu) to see if an AWOS was identified.  That is column 3 (AWOS in A/FD) in Table 1. (Note that this URL may not work after 25 September 2008.)

Column 4 (AWOS/ASOS Telephone) lists the call-in telephone number of the AWOS system if available.

Column 5 (METAR on ADDS) lists whether METAR data is available on the ADDS website:

http://adds.aviationweather.noaa.gov/tafs/
Column 6 (METAR via FSS) lists if I was able to get METAR data by calling FSS (1-800-WX-Brief).   This was a semi-random sampling plus all those reported as having an AWOS/ASOS.

Column 7 (METAR on XM) lists whether METAR data is available on a Garmin 496 with weather capability.

Column 8 (Airport opinion/Misc ) lists the opinion of the system by some airport personnel and other information.

From this table several things become clear.  Those airports listed as having Belfort installations (of unspecified nature) largely do not have three letter IDs.   AWOS is not listed as available in the A/FD.  METAR data is not available on ADDS, via Flight Service or on the Garmin 496.  In other words, airport weather info is not getting to the federal data collection system.  This may be due to the airport not being to afford the connectivity functionality...or the data is not allowed in the federal system because not allof the Belfort sensors are certified.

Looking at column three, four airports were noted as having an AWOS or ASOS in the A/FD.  These are BTM, 6S5, FFA and TKI.   6S5 is an AWOS A-V and if you call the phone number it does mention Digi WX.  If you note it, everything after the altimeter setting and visibility is ADVISORY.  In other words the data is not from a certified sensor.   The three remaining sites are clearly or almost certainly non-Belfort systems as noted in the last column.

Stooksbury Email of 10 September 2008:  In this email Mr Stooksbury of Avionics Specialists makes the following assertions in favor of the Belfort system:

Assertion 1:

“In conjunction with the publication of this memo, the FAA is working on updating the AC 150-5220-16 document on AWOS systems. It is currently revision C, but will soon (within 90 days or so) be updated to revision D. Effective with revision D, AWOS AV systems and others will be fully integrated into the FAA data system. This will mean that all data collected by the AWOS AV will be made available through standard FAA channels (FSS, METARs, DUATs, etc.) as is done with other AWOS systems like AWOS III and IV.”

My response:  There is no proof that his assertion is correct.  CDoT has stated that data from systems with certified and uncertifed sensors are not accepted in the federal database.  Even if it is correct, it may be that only the limited certified sensor data (altimeter and maybe visibility) is accepted which is hardly adequate from a pilots point of view.

Assertion 2:
“The direction is clear; the FAA wants more affordable AWOS systems at more locations rather than having fewer locations served by the high-end systems that are more expensive.   

My response:  I read the program guidance and saw nothing in paragraph e to suggest that the FAA wants “more affordable” systems.  This really equates to less capable systems which is opposite of what pilots want and need.  I performed a quick analysis of the weather systems in 25 states.  The breakout is as follows and is listed in order of least capable system to most capable system.

Source data for this table is as follows:

http://www.faa.gov/AIRPORTS_AIRTRAFFIC/WEATHER/ASOS/
Or pick Colorado:

http://www.faa.gov/AIRPORTS_AIRTRAFFIC/WEATHER/ASOS/?state=CO
Table 1:  AWOS Numbers in 25 Selected States

AWOS TYPE
Number in 25 selected states

AWOS A
3

AWOS A-V
4

AWOS I
2

AWOS II
1

AWOS III
284

AWOS III P
132

AWOS III T
15

AWOS III/P/T
249

ASOS
568

AWSS
8

The combined percentage of AWOS A, AWOS A-V, AWOS I and AWOS II systems is about 0.8%.  That is less than ONE PERCENT.  If ASOS is roughly equivalent to AWOS III P/T then AWOS III P/T is the most prevalent system in terms of information provided to the pilot.  AWOS III is second.  Ignoring ASOS, the predominate system in Colorado is AWOS III P/T.  This is clearly shown in Table 5 below.  The reader will also note not a single AWOS A-V system such as that represented by the Digi WX is apparently in use in Colorado.  
Assertion 3:

“In addition, Belfort remains optimistic that their ceilometer will be FAA certified within 90 to 120 days.”
My response:  Optimism is great.  This schedule is at best soft and at worst unrealistic.  Our airport requirement based upon pilot inputs is an AWOS III threshold and objective AWOS III P/T.  Even if Belfort gets the ceilometer certifed, the entire sensor suite must be certified and I am unaware of a realistic plan to achieving that or providing a certified AWOS III P/T system. 

System Maintenance:   Meadow Lake has a great opportunity to save in yearly maintenance costs.  One person with an extensive background in aviation electronics can receive maintenance training for the Vaisala system in the Denver area for $2000.  Add in about $4,414 for test equipment and we save $3,500 annually (assumes $1,500 annually for compensation).  A similar program exists for the AWI AWOS.  It is unlikely that this will happen for the Belfort system so we would have to allocate a minimum of $3,500 annually for Belfort maintenance.

Federal Database Connectivity:  Vaisala offers an option to transmit weather date to the federal database.  This costs about $5,000 for the satellite uplink and about $150 monthly access charges.  That is unrealistic for our budget.  Fortunately, CDoT is working on an innovative program that will perform the same function at a far lower (exact number unknown) cost.  However, they cannot provide data from the Belfort system with its current suite of uncertified sensors.
Cost comparison:  Due to source selection sensitivities, actual “system only” numbers will not be included in this document.  Comparing the Belfort bid for “AWOS III” level service to the CDoT system integrator cost for the same AWOS III level system, Belfort is initially less expensive.  However, that cost differential is meaningless when you consider several factors:

1)   Our portion of that differential is minor.

2)   The entire Belfort system sensors are not FAA certifiable like Vaisala so our METAR data will not get into the federal database.

3)   Life-cycle costs make the Belfort system more costly if we cannot have our maintenance performed in-house as we can with the Vaisala (and probably AWI) systems.

4)   We have budgeted enough to get the fully certified system.

In year 2 the total life-cycle cost for the Belfort system is higher than the Vaisala option and increases by $2,000 every year thereafter.  At the end of 15 years, assuming no changes in maintenance costs, the Belfort DigiWX costs the MLAA members over $27,000 more than the Vaisala option.  This does not account for replacement/damage costs.
Table 2:  Belfort (Digi WX) versus Vaisala Life Cycle Cost


Belfort Life-cycle cost

MLAA Portion
Vaisala Life-cycle cost

MLAA Portion
MLAA Total Cost Belfort minus Vaisala

(Note 1)

Acquisition cost plus one year maintenance (Note 2)
$2,794
$3,291
-$497

Year 2 maintenance (Note 3)
$6,294
$4,791
$1,503

Year 3 maintenance
$9,794
$6,291
$3,503

Year 4 maintenance
$13,294
$7,791
$5,503

Year 5 maintenance
$16,794
$9,291
$7,503

Year 6 maintenance
$20,294
$10,791
$9,503

Year 7 maintenance
$23,794
$12,291
$11,503

Year 8 maintenance
$27,294
$13,791
$13,503

Year 9 maintenance
$30,794
$15,291
$15,503

Year 10 maintenance
$34,294
$16,791
$17,503

Year 11 maintenance
$37,794
$18,291
$19,503

Year 12 maintenance
$41,294
$19,791
$21,503

Year 13 maintenance
$44,794
$21,291
$23,503

Year 14 maintenance
$48,294
$22,791
$25,503

Year 15 maintenance
$51,794
$24,291
$27,503

Note 1:  If this value is positive then the Belfort system is more costly than the Vaisala option.

Note 2:  Assume MLAA pays 2.5% of total initial cost thus Belfort cost is $2794 (2.5% of $111,762) and Vaisala is $3291 (2.5% of $131,640)

Note 3:  Assumes airport rep works on the Vaisala system ($1,500/year compensation) but a Belfort rep works on that system.  This assumption has valid justification.

AWOS System Specification:

We have the budget to get an AWOS III P/T with maintenance training and test equipment, power and phones lines to the site and a good security fence around the AWOS.  If an intermediate level AWOS III system is selected AWOS III P makes the most operational sense versus an AWOS III T.  However, we have been approved for an FAA grant which makes our cost of the AWOS III P/T around $4,000.  This is an opportunity that cannot be squandered away.  An informal survey of local pilots support the AWOS III threshold and AWOS III P/T objective.

In The FAA Program Guidance Letter 08-05, Appendix A, dated July 11, 2008, Potomac Aviation (SuperAWOS) and Belfort (Digi WX AWOS) are only certified at the AWOS A and AWOS A-V level.  As of October 2007, neither company offered an AWOS III, AWOS III P/T, AWOS III P or AWOS III T system.  Thus neither company offers an AWOS that meets our minimum or objective requirements.

AWOS Comparison:     The following table compares characteristics of the Belfort and Vaisala systems.

Table 3:  Belfort Digi WX versus Vaisala Characteristics Comparison


Belfort
Vaisala

Fully certified sensor suite
NO
YES

Certified altimeter sensor
YES
YES

Certified visibility sensor
YES
YES

Certified winds sensor
NO
YES

Certified temps sensor
NO
YES

Certified clouds/sky condition sensor
NO (reportedly in work)
YES

Upgradeable to AWOS III
NO
YES

Upgradeable to AWOS III P
NO
YES

Upgradeable to AWOS III T
NO
YES

Upgradeable to AWOS III P/T
NO
YES

Allows three letter airport ID
Probably NO
YES

Weather info available to FSS
NO
YES

Weather info available to XM weather
NO
YES

Weather info available to ADDS
NO
YES

Weather info available to NADIN
NO
YES

Can input weather info to CDoT system
NO
YES

Weather available by phone
YES
YES

Conclusion:   Of the four candidate AWOS manufacturers, only two meet the threshold and objective system performance levels.  These are systems provided by All Weather Inc (AWI) and Vaisala.  The Belfort system does not offer the performance that we need, is not fully certified and does not represent a good value for our money.  An AWOS III is the minimum system that we should procure with an AWOS III P/T desirable at initial installation or upgraded within a year.  Since neither Potomac nor Belfort offers a certified AWOS III or AWOS III P/T system, we have two choices:  All Weather Inc (AWI) and Vaisala.  I suspect that both are good but since CDoT has extensive experience with Vaisala and is satisfied with their performance, CDoT has an agreement with a system installer to use the Vaisala product, and Vaisala has a service center in the Denver area, Vaisala is the easy choice.  The closeness of the Denver area service center and nearby spares availability mean that system outages can be of shorter duration than using other systems.  Other system design factors also favor the Vaisala unit over All Weather Inc.

I will add a comment reportedly from Mr Stooksbury from around December 10, 2008:

“If you can afford it (the initial acquisition and on-going costs, including the federal tie-in), and can get the state/feds to approve it, the Vaisala system is definitely the better system. It also costs more.”

We can afford the Vaisala unit (just a few thousand with a FAA grant), we have a unique asset to reduce the typical yearly maintenance cost and the CDoT program to make access to the federal database affordable is close to fruition.  These are FACTS!

WHAT CAN YOU DO?
Email, phone, or talk in person with the Board members and tell them in no uncertain terms that you want a fully certified AWOS (AWOS III or better:  AWOS III P or AWOS III P/T).  This cannot be left to chance.  I would appreciate receiving an email stating who you contacted and a short summary of your conversation.  

Ron Lee

MLAA Board member contact info

Dave Elliott

339-0928

falcon20flier@msn.com
Joe Kuberka

659-5052

Joe_Kuberka@hughes.net
Jamie Johnston
email


Jamie.Johnston@ewsys.com
Mark Shook

641-0460

mark@meadowlakeairport.com
Richard Martin
683-6587

wemartin@sprintmail.com
Ron Lee

683-3701

ronlee@pcisys.net
Table 4:   Belfort Installation Info

Airport
ID
AWOS in A/FD
AWOS/

ASOS Telephone
METAR on ADDS
METAR via FSS
METAR on XM
Airport opinion/Misc (as of Sep 2008)

General:  Ceilometer not working at any airport called.  ~70% like the system.

Buckeye AZ
BXK
NO

NO




Rio Vista CA
O88
NO

NO




Greenville IL
GRE
NO

NO
NO
NO
Prefer Vaisala

Ingersoll Canton IL
CTK
NO

NO
NO
NO
Pilots don’t like it

Lake in the Hills
3CK
NO

NO


Wind speed info inaccurate. System goes down during every thunderstorm.

Vandalia IL
VLA
NO

NO


Initially lots of software problems. OK now

Belfast ME
BST
NO

NO
NO
NO


Bethel ME
0B1
NO

NO

NO


Newton ME
59B
NO

NO

NO


Machias Valley ME
MVM
NO

NO




Central Maine ME
OWK
NO

NO


Gives incorrect info.  Want to take it out.

Princeton ME
PNN
NO

NO




Washington Executive MD
W32
NO

NO




Bert Mooney MT
BTM
ASOS 135.175
406-494-1870
YES
YES
YES
RICK GRIFFITH, Phone 406-494-3771. Wx recording does not sound like Digi WX.  Likely not a complete Belfort system.

Bowman MT
3U3
NO

NO

NO


Edgar Obie MT
S71
NO

NO

NO


Fort Benton MT
79S
NO

NO




Libby MT
S59
NO

NO




Lincoln County MT
88M
NO. CTAF 2 clks

NO

NO


Ravalli County
6S5
AWOS-AV 
406-375-9149
NO
NO
NO
PAGE GOUGH, Phone 406-375-9149. Digi WX per weather recording.  Winds and temp are advisory in recording.

Red Lodge MT
RED
NO

NO
NO
NO


Ocean City NJ
26N
NO

NO

NO
Automated Wx 3 clicks on Unicom (& by phone)

Like it but would get a Vaisala next time.

Moriarity NM
0E0
NO

NO

NO


Ledgedale NY
7G0
NO

NO




First Flight NC
FFA
YES
252-449-0698
YES
YES
YES
Phone 252-473-2111 or 252-441-7430.  AWOS IIIP.  Wx recording does not sound like Digi WX.  Likely not a complete Belfort system.

Darke Couny OH
KVES
NO

NO


Installed in Jan 2008.  Not working yet on radio...only by phone.

Gen Dewill Spain TN
M01
NO

NO




McKinney TX
TKI
ASOS 119.925
972-548-8525
YES
YES
YES
KENNETH F. WIEGAND, Phone 972-562-4214. Only the VIS sensor is Belfort.  Ceilometer is Vaisala and the main box is NOAA.   Do not count as a Belfort AWOS.

Huntington UT
69V
NO

NO




New Kent County VA
W96
NO

NO




Table 5:  Colorado AWOS/ASOS Installations by Type

ID
Location
County
State
Frequency
Phone
Type

KAKO
Akron
Washington
CO
135.475
(970) 345-2320
ASOS

KASE
Aspen
Pitkin
CO
ATIS 120.4
(970) 925-9168
ASOS

KITR
Burlington
Kit Carson
CO
135.225
(719) 346-7036
ASOS

KCOS
Colorado Springs
El Paso
CO
ATIS 125.05
(719) 637-9696
ASOS

KCEZ
Cortez
Montezuma
CO
135.625
(970) 564-0193
ASOS

KCAG
Craig
Moffat
CO
135.425
(970) 824-2373
ASOS

KDEN
Denver International
Denver
CO
ATIS 125.6
(303) 342-0838
ASOS

KDRO
Durango
La Plata
CO
120.625
(970) 259-3579
ASOS

KAPA
Englewood - Centennial
Arapahoe
CO
ATIS 120.3
(303) 706-9098
ASOS

KGJT
Grand Junction
Mesa
CO
ATIS 118.55
(970) 245-7881
ASOS

KLHX
La Junta
Otero
CO
135.525
(719) 384-5961
ASOS

KLAA
Lamar
Prowers
CO
135.625
(719) 336-3854
ASOS

KLXV
Leadville
Lake
CO
118.375
(719) 486-2735
ASOS

KLIC
Limon
Lincoln
CO
121.125
(719) 775-0515
ASOS

KEEO
Meeker
Rio Blanco
CO
135.525
(970) 878-5036
ASOS

KMTJ
Montrose
Montrose
CO
135.225
(970) 249-1534
ASOS

KPUB
Pueblo
Pueblo
CO
ATIS 125.25
(719) 948-2803
ASOS

KRIL
Rifle
Garfield
CO
135.275
(970) 625-2206
ASOS

KALS
San Luis Valley/Bergman Field
Alamosa
CO
135.175
(719) 589-5669
ASOS

KTAD 
Trinidad - Perry Stokes 
Las Animas 
CO 
119.025 
(719) 845-1156 
ASOS

KGNB 
Granby 
Grand 
CO 
119.925 
(970) 887-1803 
AWOS I

KEGE 
Eagle - Gypsum 
Eagle 
CO 
135.575 
(970) 524-7386 
AWOS III

KFNL 
Fort Collins - Loveland 
Larimer 
CO 
135.075 
(970) 669-9187 
AWOS III

KGXY 
Greeley 
Weld 
CO 
135.175 
(970) 352-3511 
AWOS III

KGUC 
Gunnison 
Gunnison 
CO 
135.075 
(970) 641-3240 
AWOS III

KANK 
Salida 
Chaffee 
CO 
133.85 
(719) 539-5268 
AWOS III

KSBS 
Steamboat Springs 
Routt 
CO 
118.325 
(970) 879-7794 
AWOS III

K33V 
Walden 
Jackson 
CO 
118.625 
(970) 723-4513 
AWOS III

KHDN 
Yampa Valley 
Routt 
CO 
119.275 
(970) 276-3690 
AWOS III

K1V6 
Penrose 
Fremont 
CO 
120.025 
(719) 784-2014 
AWOS IIIP

K0CO 
Berthoud Pass 
Clear Creek 
CO 
134.325 
(303) 512-4416 
AWOS IIIP/T

K1V5 
Boulder 
Boulder 
CO 
118.825 
(303) 541-9540 
AWOS IIIP/T

KBJC 
Broomfield 
Broomfield 
CO 
126.25 
(720) 887-8067 
AWOS IIIP/T

KAEJ 
Buena Vista 
Chaffee 
CO 
132.925 
(719) 395-2599 
AWOS IIIP/T

KCCU 
Conifer 
Jefferson 
CO 
118.075 
(970) 968-1715 
AWOS IIIP/T

KAJC 
Delta-Blake 
Delta 
CO 
134 
(970) 874-3251 
AWOS IIIP/T

KFMM 
Fort Morgan 
Morgan 
CO 
132.95 
(970) 867-4823 
AWOS IIIP/T

KFTG 
Front Range 
Adams 
CO 
119.025 
(303) 261-9104 
AWOS IIIP/T

K5SM 
Glenwood Springs 
Garfield 
CO 
126.075 
(970) 384-3380 
AWOS IIIP/T

KHEQ 
Holyoke 
Phillips 
CO 
119.275 
(970) 854-3679 
AWOS IIIP/T

K20V 
Kremmling 
Grand 
CO 
118.425 
(970) 724-9659 
AWOS IIIP/T

K4BM 
Lake George 
Park 
CO 
132.3 
(303) 512-4418 
AWOS IIIP/T

KVTP 
Laveta Pass 
Huerfano 
CO 
119.925 
(719) 587-3120 
AWOS IIIP/T

K2V2 
Longmont 
Boulder 
CO 
120 
(303) 684-7545 
AWOS IIIP/T

KAIB 
Nucla 
Montrose 
CO 
135.525 
(970) 864-2325 
AWOS IIIP/T

K04V 
Saguache 
Saguache 
CO 
118.625 
(719) 655-2229 
AWOS IIIP/T

KMYP 
Salida/Monarch Pass 
Saguache 
CO 
124.175 
(719) 539-5268 
AWOS IIIP/T

K3MW 
Steamboat Springs 
Routt 
CO 
127.125 
(970) 871-5640 
AWOS IIIP/T

KSTK 
Sterling 
Logan 
CO 
118.525 
(970) 526-3009 
AWOS IIIP/T

KTEX 
Telluride 
San Miguel 
CO 
118.325 
(970) 728-1534 
AWOS IIIP/T

KMNH 
Watkins 
Adams 
CO 
134.375 
(303) 648-3653 
AWOS IIIP/T

KCPW 
Wolf Creek Pass 
Rio Grande 
CO 
121.125 
(970) 264-2180 
AWOS IIIP/T
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