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SUMMARY 

This Information Paper presents a summary of the effect that the implementation of ADS-B, using the 
Universal Access Transceiver (UAT), improved terrain information in the cockpit, and the uplink of weather 
data using UAT, during the FAA Alaska Capstone Program, Phase 1, has had on the Yukon and Kuskokwim 
(Y-K Delta) region of Southwest Alaska as regards the safety impact reported and recorded by the program 
participants over the period of 2000 through 2004. 

ACTION 

The ACP WGW is invited to review this Information Paper as they review the implementation of ADS-B data 
links as a means to meet one or more of the Strategic Objectives of ICAO for 2005 through 2010 for global 
civil aviation, as outlined in Working Paper: ACP-WGW01-WP02.   
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Highlights of the Summary Report through 2004 

•  Since the beginning of the Capstone Phase 1 program, 208 aircraft have been equipped with 
avionics, 11 GBTs and 10 AWOS have been installed, and 11 stand-alone GPS approaches 
have been designed and approved. 

•  In the Y-K Delta Phase 1 population, Capstone-equipped aircraft have had a consistently 
lower accident rate than all aircraft prior to Capstone and non-equipped aircraft during 
Capstone.  From 2000 through the end of 2004 the rate of accidents for Capstone-equipped 
aircraft was lower by 47%. 

•  Historically the rate of Part-135 accidents within the Y-K Delta has been two to four times 
higher than that for the rest of Alaska.  In 2003, the accident rate for the Delta was less than 
that of the rest of the state for the first time.  In 2004, the accident rate remained 
comparable to that in the rest of the state. 

•  At villages where Capstone has created instrument approaches, the fraction of time weather 
makes air travel unavailable has been reduced by 50%. 

•  Recent changes to the Capstone control facility now permit the uplink of FIS-B information 
on the commissioned operational network, and this change will provide a much more 
reliable feed of FIS-B products to the cockpit. Provision of FIS-B services on the 
commissioned network is scheduled to occur in 2005. 

•  Operator flight monitoring is now used routinely by virtually all Y-K Delta operators. 
Sixty-nine percent report it has improved their organization’s safety awareness and 
decision-making. 

•  The traffic display and the navigation features of the Capstone program equipment are the 
best regarded and most used by the pilots.  Both show frequency of use of 91% of the time 
they are flying and rate the usefulness as 87% for navigation and 78% for traffic.   

•  Fifty percent of the interviewed airline managers indicate improvements in company safety 
and 36% felt that Capstone improved the economics of their operation. 

•  Capstone is well perceived by the communities they serve.  Over 65% of the interviewees 
believe that service has improved, and 72% feel it is now safer to fly in the Y-K Delta.  
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The Safety Impact of Capstone Phase 1 

 Summary Report through 20041 

Capstone is a joint initiative by the FAA Alaska Region and the aviation industry to improve aviation 
safety and efficiency in Alaska by using new technologies.  Phase 1 of Capstone is taking place in the 
watershed of the Yukon and Kuskokwim rivers in Southwest Alaska – the Y-K Delta – which is relatively 
isolated, has had limited infrastructure, and has had a high rate of aviation accidents.  Capstone has 
installed new avionics in all Part-135 aircraft based in the Delta.  Phase 1 added new ground-based 
capabilities, expanded services and training, and information gathering on the safety of Y-K Delta 
aviation.  This report briefly evaluates operations and accidents in 2004 and characterizes the changes in 
Y-K Delta aviation that have taken place since Capstone began implementation in 2000. 
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Figure 1 Airport Departures and Route Traffic 
in the Yukon-Kuskokwim Delta  

                                                      
1 The contents of this material reflect the views of the authors.  Neither the Federal Aviation Administration nor the 
Department of Transportation, makes any warranty or guarantee, or promise, expressed or implied, concerning the 
content or accuracy of the views expressed herein. 
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Aviation is critical to Alaska not only for routine travel and commerce, but for nearly any kind of 
emergency – only 10% of Alaska is accessible by road, and waterways are impassible most of each year.  
But Alaska is also very large, sparsely populated, and crisscrossed by mountains that block radio and 
radar so that services and infrastructure that would be available in the Lower 48 are missing from many 
areas.  The benefits of aviation as a lifeline are substantial, but the safety consequences of operating in 
these conditions are also substantial: the accident rate for rural Alaskan commercial aviation is 2.5 times 
the US average. 

Accident rates in the Y-K Delta have been even higher.  Essentially all passengers and 95% of all cargo 
arrive in the Y-K Delta by scheduled air service through Bethel or through smaller hubs at Aniak and 
St Mary’s.  Service between Bethel and Anchorage is provided by larger turbine and jet aircraft, but 
service to Y-K Delta villages is provided by small single-engine or light-twin aircraft that, prior to 
Capstone, were limited to visual operations.  Pilots for these flights often face weather hazards – fog, ice-
fog, white-out or flat-light conditions that can be localized and change rapidly – and weather information 
has been limited.  There are few navigational aids.  Radar coverage is largely unavailable below 5000 
feet, while icing concerns and short flight distances often keep operations below 2000 feet.  Runways are 
short, mostly gravel or dirt, and are damaged regularly by freeze/thaw and water. 

Accidents Prior to Capstone 

Figure 2 depicts the types and causes of accidents prior to Capstone for commercial aircraft (operating 
under Federal Aviation Regulations Part-135) based in the Y-K Delta.  These are the aircraft most directly 
affected by Capstone.  Major categories (the inner pie slices) are explained below.  Some accidents also 
fall within some special sub-category (outer pie segments) but many do not. The dark band and 
underlined categories and sub-categories identify causes of accidents that are targeted by Capstone. 

Fuel Mismanagement: Usually fuel exhaustion.  Occasionally, failure to switch fuel tanks. 

Mechanical Failure: Engine failure, inoperable control surfaces, failed landing gear, propeller or shaft 
failure.  (There were no fatal accidents in this category by Y-K Delta based Part-
135. In the Lower 48, 10% of mechanical accidents are fatal.) 

Flight Information: Usually inadequate weather information, especially icing, but also visibility; 
rarely convective weather.  (Surface winds contributing to take-off or landing 
accidents have been included under take-off or landing rather than here.)  
Occasionally, lack of information on changes in procedures or facility status. 

Navigation: Usually Controlled Flight into Terrain (CFIT) while en route, most often 
associated with reduced visibility.  In the Y-K Delta, CFIT also occurs in 
nominal VFR conditions when “flat light” on snow-covered ground prevents 
recognition of terrain.  Terrain Clearance Floor (TCF) warnings are a Terrain 
Awareness and Warning System (TAWS) function planned for Capstone Phase 2 
that addresses the 20%-30% of CFIT accidents on approach or departure.  These 
are not directly addressed by Capstone Phase 1 avionics.  Rarely, accidents are 
due to mislocation, which can be addressed by a GPS- map display. 

Traffic: Usually mid-air collisions between aircraft.  Also includes accidents from last-
moment avoidance of other aircraft.  

Flight Preparation: Failure to ensure cargo is tied-down and within the aircraft’s weight and balance 
limits.  Failure to check fuel for the presence of water.  Failure to remove ice or 
snow from the aircraft – often resulting in serious or fatal accidents (rare in the 
Lower 48 but more common in the Y-K Delta) 
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Take-off and Landing: Failure to maintain control (especially in wind), improper airspeed, or inadequate 
care near vehicles or obstacles. The Y-K Delta also includes unusually high 
numbers of accidents from poor runway conditions, from hazards at an off-
runway site such as beaches and gravel bars, and from obstacles in water that are 
struck by float-planes. 

Other: Taxi2 or airport vehicle accidents, low altitude maneuvering for game spotting or 
photography, spatial disorientation, improper carburetor heat, bird strikes. 
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Figure 2 93 Accidents and 8 Fatal Accidents by Y-K Delta Part-135 Aircraft 1990-1999 

Causes of overall accidents and causes of fatal accidents had very different percentages.  Many accidents 
were associated with take-off, landing and mechanical problems, but relatively few of these caused 
injuries and none caused fatalities.   By contrast, accidents from inadequate flight preparation, fuel 
mismanagement, lack of flight information, collisions with other aircraft, and difficulty navigating were 
much more likely to cause injuries and fatalities.  Differences such as these are consistent with recent 
accident studies3 for the US as a whole.  The percentage of fatal accidents associated with traffic 
(collision or interaction with other aircraft) was higher than that in the Lower 48; the percentage 
associated with navigation was comparable.  “Weather” accidents (which are split between several of the 
categories4 used here) were often fatal in both the Lower 48 and Alaska. Capstone focuses on these more 
serious accident types. 

                                                      
 
3 Annual Nall Report, AOPA Air Safety Foundation 
4 Weather contributes to accidents associated with navigation, flight preparation, and spatial disorientation, which 
have a high fraction of fatal accidents.  It also contributes to take-off and landing accidents that cause few fatalities 
in the Y-K Delta – none from 1990 to 1999.  (In the Lower 48 take-off accidents have significant fatalities.) 
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The Capstone Program 

The capabilities of Capstone Phase 1 target four serious safety problems in Alaska: 

•  CFIT accidents (within the navigation category) 
•  Accidents associated with aircraft traffic – especially mid-air collisions 
•  Inadequate flight information – especially weather information 
•  Inadequate infrastructure to support IFR operations 

By expanding IFR infrastructure, Capstone is also intended to increase routine and emergency access to 
villages and enable more efficient radar-like operations at Y-K Delta hub airports. 
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Figure 3 Capstone Avionics, Ground Systems, and Capabilities 
Capabilities not operational in 2004 are gray  

Capstone’s Phase 1 capabilities are based on new ground systems and services for the Y-K Delta and new 
avionics installed in commercial aircraft based there.  Many use new technologies that have become 
available only recently or are being implemented for the first time.  Figure 3 illustrates how Capstone 
works.  
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•  Capstone addresses accidents associated with navigation by displaying a pilot’s location on a moving 
map on a Multi-Function Display (MFD).  The location of the aircraft is derived from GPS, and the 
map is stored as part of an onboard navigation database.  Enroute CFIT is addressed using terrain 
elevations from the database.  Nearby terrain is compared to the aircraft’s altitude and GPS location 
and then color-coded on the MFD (yellow if close in altitude, red if immediately hazardous). The 
GPS unit also has programmable functions to aid enroute flight planning and may reduce pilot 
navigation workload. 

•  Capstone addresses accidents associated with aircraft traffic through ATC radar-like services 
(described below) and by display of relative locations of other Capstone-equipped aircraft.  Aircraft 
locations are derived from Automatic Dependent Surveillance Broadcast (ADS-B) messages 
transmitted via a Universal Access Transceiver (UAT) by other aircraft and received and processed to 
provide a Cockpit Display of Traffic Information (CDTI) – one of the functions of the MFD.   CDTI 
also enhances pilot situational awareness and aids pilot-to-pilot coordination at non-towered airfields.  
In the future, locations of aircraft that are not Capstone-equipped but are visible to ATC radar might 
be provided by Traffic Information Service Broadcast (TIS-B) from a network of Ground Based 
Transceivers (GBTs). 

•  Weather and flight information are provided by new Automated Weather Observing Systems 
(AWOS) at remote airports and by Flight Information System Broadcast (FIS-B) of weather text and 
NEXRAD5 graphics.  FIS-B is distributed by data-network to GBTs that broadcast to equipped 
aircraft.  Aircraft with Capstone avionics receive these broadcasts on a UAT and are displayed on the 
MFD. 

•  Increased IFR operation is supported at remote airfields by AWOS installations, which allow GPS 
instrument approaches to be approved for commercial operations.  For qualified aircraft, this allows 
safe IFR operations in low visibility conditions that would be unsafe for VFR operations.  IFR 
operations are improved and expanded by Air Traffic Control (ATC) use of ADS-B to support cost-
effective radar-like services.  ADS-B takes an aircraft’s location from GPS6 and transmits it once per 
second over the UAT.  GBTs receive these messages from all nearby Capstone-equipped aircraft, and 
forward them to ATC where aircraft locations are processed and displayed much like aircraft 
locations from radar.  This allows controllers to provide flight following and surveillance-based 
separation services in airspace that is not visible to radar. 

•  Late in 2002, tower operators at Bethel airport began regular use of a “Brite” display of ADS-B 
targets to help them visually locate aircraft and better coordinate arrival sequencing. 

•  In 2002, managers in companies that operate Capstone-equipped aircraft began using flight 
monitoring on PCs connected to the Internet to monitor the location of their aircraft.  This has the 
potential to significantly improve awareness of risks and to facilitate further improvements in safety 
posture. 

                                                      
5 Next Generation Weather Radar 
6 ADS-B applications may use or require other on-board navigation sources instead off or in addition to GPS.  
Capstone Phase 1 avionics use GPS and barometric altimetry.  
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Capstone’s  Implementation 

Avionics 

In 2000-2001 Capstone equipped almost 6 aircraft per month, reaching 140 of 165 active Y-K Delta 
Part-135 aircraft by December 2001.  By early 2003 a total of 200 aircraft were equipped – several of 
which operate as government or “public use” aircraft.  At the end of Phase 1 in 2004, Capstone had 
equipped 208 aircraft.  Of these, 189 were operating commercially under FAA Part-135 or Part-121 and 
the remainder was General Aviation aircraft operating primarily for government or “public use.”  The 
number of Class 4 (turbine) aircraft has increased 180% from 15 in 2000 to 42 in 2004.  The number of 
IFR aircraft has increased 179% from 19 in 2000 to 53 in 2004.  Figure 4 shows the equipage by year, 
class, and whether aircraft were Part-91 or Part-135.  It also shows the number of IFR aircraft that were 
Capstone-equipped in the Y-K Delta. 

At the end of 2004, Capstone-equipped aircraft accounted for nearly 100% of operations by Part-135 
aircraft based in the Y-K Delta.  Non-equipped, non-jet aircraft accounted for only 0.9%.  One aircraft 
was also purchased near the end of 2004 and was operating while waiting to be outfitted with 
commercially available Capstone equipment.   
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Figure 4 Equipage and Commercial Operations with Capstone Avionics 
 by Part-135 Aircraft based in the Y-K Delta 
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Training 

Commercial pilots using Capstone are trained by their companies, often using training materials, 
videotapes, simulators, and assistance with instruction made available through the University of Alaska 
Anchorage.  From observations of pilots (during simulator and flight training and follow-ups) we have 
assessed the effectiveness of different training levels7 in enabling pilots to use Capstone avionics to avoid 
targeted types of accidents.  Training effectiveness ranges from 25% for pilots with little or no training to 
90% for pilots with significant classroom/simulator instruction and operational experience.  

Radar-Like Services 

Beginning in January 2001, air traffic control scopes at Anchorage Center began displaying Capstone-
equipped aircraft near Bethel despite the fact that there is no radar coverage in the Bethel area below 
5,000 feet.  Use of ADS-B to provide “radar-like services” is the first of its kind in the world.  Controllers 
can monitor aircraft and vector them to provide air-to-air and air-to-ground separation that is based on 
accurate surveillance.  This allows more precise and efficient air traffic operations than the non-radar 
procedural separation method controllers used prior to Capstone.   

Initially, surveillance for air traffic control was supported only through the GBTs located at Bethel, so 
radar-like services were not available in other parts of the Capstone area.  In August 2002 operational 
ATC surveillance was also added at Aniak and Saint Mary’s.  FAA has vertically divided the Bethel air 
traffic control sector to take better advantage of ADS-B surveillance.  More complete services for 
approach and departure are planned with establishment of a Bethel Approach Control, but the target date 
for this has slipped from 2004 into 2006. 

IFR Capability 

As more ATC services are offered to those flying under an IFR flight plan in the Y-K Delta we would 
expect more operators to equip their aircraft to fly IFR.  Flying IFR implies that the pilots have more 
training and higher skills than those flying VFR.  This should increase the safety of operations.  While we 
do not have direct evidence that equipment on the Part-135 fleet in the Y-K Delta has changed after the 
aircraft were modified with Capstone, we do know that certain smaller operators have exited the region 
since November 2003.  Furthermore, it does appear from the traffic counts at the Bethel tower that a 
greater percentage of the operations were conducted under IFR after Anchorage Center controllers started 
using ADS-B surveillance data in January 2001.  This is shown in Figure 5. 

                                                      
7 Capstone Phase 1 Interim Safety Study 2000/2001  http://alaska.faa.gov/capstone/docs/2001%20UAA%20report.pdf 
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Figure 5.  Percentage Instrument Ops by Air Taxis at Bethel 

Tower Display 

The “BRITE” display of ADS-B targets is in operational use at the Bethel tower but was mostly 
unavailable during the early years of the Capstone Program.  The Bethel tower currently provides 
sequencing for VFR and Special VFR (SVFR) traffic and coordinates with Anchorage Center on IFR 
traffic to and from the Bethel airport.   

Bethel controllers are now able to use a BRITE display to more easily acquire and track ADS-B-equipped 
aircraft and to enhance situational awareness of aircraft that are not yet within visual range.  Interviews 
with Bethel tower controllers indicate they are very happy with the display but have two common 
concerns.  First, aircraft call signs are not shown on the BRITE display.  Second, controllers cannot 
broadcast displayed traffic calls with altitude since the BRITE display is yet to be certified for this 
purpose.  One controller who has been at Bethel since before the program started summed up the 
controllers comments: “Capstone isn’t much different from using radar although it seems to be more 
reliable.  There has been marked improvement since (it was) installed.” 

AWOS and Non-Precision GPS Approaches 

Ten airports in or near the Y-K Delta shown in Figure 6 have received AWOS stations and associated 
GPS non-precision instrument approaches.  The new stations have more than doubled the number of full-
time weather reporting sites in the Y-K Delta, reducing the distance between weather observations to less 
than 50 miles on most flight routes. Pilots can listen to vocalized current weather observations by phone 
prior to departure or by radio when flying near these sites.  Since these stations are not connected to 
networks for national weather-data distribution, observations are not yet available on the MFD via FIS-B.  
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Figure 6 Locations of AWOS and Non-Precision GPS Instrument Approaches 

The AWOS stations have proven to be very reliable.  Full outages occurred less than one percent of the 
time during the year.  Service from an AWOS is considered reduced if there is an outage of a single 
parameter, such as wind, ceiling, visibility, etc.  Figure 7 shows that AWOSs were Fully Serviceable 90% 
of the time during the year and at Reduced Service only 9% of the time. 
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Figure 7.  AWOS - Percent of Time Available 
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Improved Access to Villages 

Also of great significance is the improvement in village access offered by the new instrument approaches.  
A comparison of nearby weather patterns to the minimum ceiling and visibility for approach under Visual 
Flight Rules finds airports such as Kipnuk and Scammon Bay were inaccessible nearly 30% of the time.  
IFR operations enabled by the instrument approaches are reducing the time that the villages are 
inaccessible by an average of 50%.    
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Figure 8 Reductions in the Percentage of Time Villages are Without Air Transportation 

Fleet Changes 

The Y-K Delta fleet has changed significantly during the implementation period of Capstone.  Aviation 
markets are dynamic with operators moving into and out of markets based on the market and operating 
economics, bankruptcies, competitive pressures and other factors.  A November 2003 change in the US 
Postal Service contract had a major impact as several operators were not awarded postal service flights 
and ceased operations in the Y-K Delta.  The number of Capstone-equipped aircraft in the commercial 
operating fleet declined to 116.  As shown in Figure 9, a significant number of Capstone-equipped aircraft 
left the Y-K Delta. 
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Figure 9.  Y-K Delta and Capstone Equipped Commercial Fleet Size Over Time 

Figure 10 shows that of the 116 Capstone-equipped aircraft remaining in the Y-K Delta commercial fleet 
at the end of 2004, half are single engine piston aircraft (Class 0).  About ¼ of the aircraft are turbine 
powered (Class 4) and the rest are light twins (Classes 1,2,3).  

The new GPS approaches double the percentage of Y-K Delta flight segments flown with IFR 
infrastructure available at both ends.  We believe this change (as well as radar-like services) has had a 
significant impact on the air transportation market in the Y-K Delta, making IFR-capable flights more 
preferable (due to increased operating reliability) than VFR and providing a larger competitive advantage 
to operators who increase the capability of their aircraft.  Commercial operators have upgraded to more 
capable aircraft classes suited to IFR and have increased the number of IFR-qualified aircraft.  IFR 
qualified aircraft now account for 46% of the current operating fleet.  IFR commercial operations have 
historically had a much lower accident rate.  These changes are almost certain to improve safety.  
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Figure 10.  Distribution by Class and IFR of Current Commercial Fleet  

Flight Information  

In addition to the AWOS capabilities described above, the network of GBTs can provide FIS-B to 
Capstone aircraft in most of the Y-K Delta.  The products available to pilots are Meteorological Aviation 
Reports (METARs), Terminal Area Forecasts (TAFs), and NEXRAD graphics from the weather radar at 
Bethel.    In the future, additional textual and graphical products will be delivered to the cockpit. For 
example, graphical icing products may become available, which would be much more effective in helping 
pilots avoid localized icing – of particular concern in Alaska.  

Commissioning of ATC surveillance at Aniak and Saint Mary’s in 2002 removed those locations from the 
“developmental network” providing FIS-B and operator flight monitoring for VFR aircraft.  These 
services are currently provided on an “as available” basis at several locations using prototype systems that 
lack the ability to monitor whether FIS-B is operational. Some indication of the reliability of FIS-B can 
be found in reliability data on flight monitoring, but this provides only an approximation.  From anecdotal 
reports we believe FIS-B has had additional persistent failures (associated with feeds of weather 
information) that are not reflected in flight monitoring data. However, recent changes to the Capstone 
control facility now permit the uplink of FIS-B information on the commissioned operational network, 
and this change will provide a much more reliable feed of FIS-B products to the cockpit. Provision of 
FIS-B services on the commissioned network will occur in 2005. Also in 2005, additional FIS-B products 
will be delivered to the cockpit.  

GBT Reliability 

There is a difference in the reliability of the developmental GBTs and those that are on the operational 
system.  The GBTs at most sites have redundant GBT pairs to minimize non-availability of surveillance.  
Figure 11 shows the percentage of time that the GBTs had full capabilities with redundancy and 
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availability of a single channel.  In both 2003 and 2004, the operational GBTs had nearly 100% 
availability while the developmental GBTs were available just over 90% of the time. 
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Figure 11.  GBT Reliability8 

Flight Monitoring 

Since 2002, the Capstone program has provided internet/PC software for flight monitoring and aircraft 
location data from the GBT network to air-transport companies operating in the Y-K Delta.  Nearly all Y-
K Delta operators signed up for flight monitoring, and these companies use it extensively for oversight, 
management, planning, and monitoring the safe operation of their aircraft.  Figure 12 shows the results of 
interviews conducted with company officials on their use of flight monitoring and their assessment of the 
impact of flight monitoring on their company’s safety and decision-making.  There has been a steady 
increase in the frequency of use since 2002, and virtually all operators are now using Flight Monitoring 
on a regular basis.  Sixty-nine percent of those operators interviewed feel that Flight Monitoring has 
improved safety awareness and decision making.  This is up 4% over the past year. 

                                                      
8 The data available for the developmental GBTs was the percentage of time during each month when the particular GBT at a site 
was on the air.  Of the eight sites that had two GBTs it was assumed that the times that the GBTs were off the air were 
independent of each other.  In other words it was assumed that there was no correlation between the down times for these paired 
units.  This assumption will tend to overestimate the availability of the developmental GBTs.  The data available for the 
operational GBTs were the start and stop dates when the particular GBT was out of service.  If the GBT was out of service for 
part of a day, the whole day was counted as out of service.  This will tend to underestimate the availability of the operational 
GBTs. 
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Figure 12.  Flight Monitoring Use and Impact on Safety Awareness and Decision-Making 

Operators’ Safety Posture and Other Safety Programs 

There is no quantifiable data available to verify that Y-K Delta operators have changed their safety 
posture.  Since operators are small companies and certified under Part-135, their quality assurance 
programs and records keeping requirements are limited.  Using surveys to determine if the safety posture 
had changed did not provide any sufficient quantitative data.  Fifty percent of the respondents indicated 
they have changed their safety program, but when asked if they had generated safety letters to the pilots 
or made changes to their flight operations manuals for safety issues, all replied that they had not but had 
“spoken” with the flight crews about these issues.   

During interviews, inspectors from the Flight District Standards Office responsible for the Y-K Delta 
expressed the opinion that safety and safety awareness in the Y-K Delta has improved over the past five 
years.  They felt Capstone has been part of this improvement and also cited other impacts such as more 
experienced pilots, more IFR flying, higher insurance requirements, the mail contract change, and the fact 
that some of the weaker operators had left the market.  All inspectors expressed concern over what will 
happen after the Capstone program ends, leaving operators with the responsibility for the continuation of 
the program.  Concern was expressed regarding the outfitting of additional aircraft, maintenance of the 
equipment/software, and continued training of pilots. 

The Medallion Foundation, created in 2001, is one of the more important flight safety programs in 
Alaska.  Although program membership is voluntary, the prestige that comes with earning a Medallion 
Shield has proven to be a powerful incentive for Y-K Delta carriers to join.  To earn the shield, air carriers 
must complete five program goals (Stars) designed to increase safety awareness and improve safety 
practices.  At the end of 2004, 13 of 35 Capstone-equipped commercial carriers in the Y-K Delta, 
representing 64% of the Capstone-equipped fleet, have joined the Medallion program.  As shown in 
Figure 13, five carriers have earned Medallion Stars for meeting some of the program goals.  Two of 
those carriers have earned the Medallion Shield, meaning that the carriers met all Medallion Program 
goals.  Two carriers have achieved 2 Stars, and one has received a single Star.  Seven of the operators 
have yet to earn Stars. 



  15 

Capstone Operators in Medallion

Non-Medallion, 
22

Shield, 2
2 Stars, 2

1 Star, 1

No Stars, 8

 

Percentage of Y-K Delta Operations by Operators 
in Medallion

Shield
8%2 Stars

3%

1 Star
3%

Non-Medallion
36%

No Stars
50%

 

Figure 13.  Impact of Medallion Program 

Although the Medallion Program has enrolled a majority of the Y-K Delta operators and fleet, its impact 
at this point cannot be considered significant.  Only 14% of the operators have achieved even one of the 
five Stars necessary to obtain a Shield, and operators with at least one Star were responsible for only 14% 
of Part-135 operations.  Finally, non-Medallion members and those members who have yet to earn a 
single Star conducted 86% of the operations in the Y-K Delta.   

View from Airline Management 

Interviews with airline managers in Bethel indicate that Capstone has definitely improved the safety of 
flying in the Y-K Delta.  Fifty percent of the managers’ interviews stated that they had made changes to 
the company’s safety programs.  Some concerns were expressed for the upcoming transition at the end of 
the program and the costs related to purchasing new and maintaining the existing equipment (mostly 
expressed as concern that “the other operators” would not do what was needed to maintain the system).  
One owner commented that costs had gone up due to additional holding time for SVFR aircraft in Bethel 
and that the “promised” Approach Control had not materialized, but he also indicated that company 
economics had improved since the program’s start.  
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Figure 14.  Airline Management’s Opinion on Safety and Economic Changes 
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The following are some specific comments from interviewees:   

“Increased awareness of terrain hazards, collision hazards and knowledge that flight was being 
monitored, (have made operations) more professional.”   

“High density traffic in the Bethel area is immeasurably safer because of traffic awareness,   
better situational awareness, and better flight following ability.”    

“There have been changes to our program and culture, but we cannot quantify which change, if 
any, has resulted directly from the Phase I program.”  

“The unit is a very good CFIT tool.  It has served to locate more quickly airplane(s) that made 
unscheduled landings off-airport. Since all crews use the unit’s communication regarding 
position, reporting is more accurate in reference to known traffic which is also more reliably 
located.” 

View from the Communities 

Users of aviation services in the Y-K Delta were also interviewed to determine their opinions of changes 
in quality aviation services and safety or the economic impact of the Capstone program on the area.  All 
were familiar with Capstone Program and were of the opinion that aviation services and safety have 
significantly improved due to Capstone.  Only two interviewees responded negatively to Capstone service 
and safety improvement.  Both were from the US Postal Service, and their responses are interesting: “Air 
travel has become slower. Flights are watched now for flying under minimums. (This) has caused pilots 
to really look close at getting into villages. In marginal weather they do not go,” and “Some pilots are 
watching Capstone too close and forgetting how to fly, depending too much on instruments.”  Most 
responses, however, were similar to the following examples:   

“Better attitude towards safety (increased awareness).  We are a field office for 37 villages and 
we fly commercial aircraft almost daily.  Capstone is a safety measure in the commercial aircraft 
that we have become accustomed to having.” 

“Positive changes, travelers are most confident in the air taxi operations, the pilot and the aircraft.  
A very definite improvement.  Travel between the villages and Bethel is clearly safe for the 
purpose of goods sold here, visits to hospital are more consistent and travel to the hub for jet 
service is dependable.” 

“The Capstone aircraft have helped. We can get to more airports on time than before Capstone.  
We spend more time at the jobs and not as much sitting in the airports.  The Capstone have saved 
use of lots of time and money.  Please keep it up.  We feel much safer in our travels.  Thank you.” 

None had an opinion on specific economic impacts.  Most felt that it was too soon to make that 
determination.  Only one specific comment was made, “Accidents are down.  People feel safer flying 
which means more people in town to shop at my store.” 
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Figure 15 summarizes the responses. 
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Figure 15.  Community Responses to the Capstone Program 

Avionics Training and Effectiveness 

The University of Alaska Anchorage (UAA), through an agreement with the FAA Capstone office, 
provided initial training to the air carriers’ trainers on the operation and use of the Capstone system via a 
“train the trainer” program. The UAA training program consisted of 16 hours of structured training using 
both classroom instruction and desktop avionics simulator training devices. UAA also provided each 
operator with an FAA-compliant training program master syllabus outlining ground training, flight 
training, and recordkeeping that could easily be incorporated into the operators’ specifications. 

This “train-the-trainer” program began in spring of 2000 and continued through 2003.  UAA provided 
initial training for 35 operators with a total of 68 company trainers completing the course. The typical 
operator had two people receiving 16 hours of classroom instruction including the use of the avionics 
training device.  In addition to the 35 commercial operators, UAA trained 11 Part-91 operators, and       
two operators contracted with UAA for 100% of their initial training to their pilots during the 2000-2001 
timeframe. These companies continue to have all their initial training conducted by the UAA and one 
continues to use UAA to provide recurrent training as well. Ten operators use the UAA avionics training 
devices in their current training programs. UAA offers the use of the avionics training devices to 
companies who request it.  Operations data for 2004 listed 18 commercial air carriers in Bethel. Of those, 
12 had trainers trained by the UAA “train- the- trainer” program.  These 12 operators comprise 93% of 
the total scheduled commercial operations in Bethel.  

Operators and pilots generally agreed that Capstone training should include both initial and recurrent 
training, classroom lecture, desktop simulator, flight training, and flight checking.  The Capstone pilots 
reported the hours of classroom training, classroom with desktop-simulator training, and flight training 
they had received.  The majority reported getting initial and recurrent training from the company.  Figure 
16 shows average training hours by type received by pilots for 2003 and 2004. 
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Figure 16. Pilot Reported Training Hours. 

Training levels ranged from none to several days of classroom/simulator training supplemented by 
substantial flight training.  In 2003 training levels for Capstone pilots employed by Y-K Delta Part-135 
operators were summarized and sorted into five groups with an estimated effectiveness rating for each.  A 
100 percent effectiveness rating equates to a pilot always using the equipment perfectly in every instance 
where it could be useful.  Fifty percent effectiveness equates to a pilot using the equipment in a way that 
avoids 50% of accidents and incidents where Capstone avionics could theoretically be useful.  Zero 
percent effectiveness equates to a pilot flying with the Capstone equipment turned off.  The data was 
combined with classroom observations, pilot self-reports, field interviews, in-flight observations, and 
credit for the pilot’s operating experience to yield the following measures of training effectiveness.  

Feedback from Pilots   

Surveys in 2004 and early in 2005 asked pilots how often they used the capabilities of Capstone Phase 1 
avionics and ground systems, its ease of use (relative to other avionics they are familiar with), and its 
usefulness.  The array of pie charts in Figure 17 summarizes pilot responses.  We compared the reported 
use, ease-of-use, and usefulness of the capabilities to the reported training levels and Capstone flight-time 
of each pilot and detected no significant correlation between assessments and training or experience 
factors. 

The survey indicates an increase in the frequency of use of nearly all Capstone capabilities over previous 
surveys.  The survey clearly shows the traffic display and the navigation features of the Capstone program 
equipment are the best regarded and most used by the pilots.  Both show frequency of use of 91% of the 
time and rate the usefulness as 87% for navigation and 78% for traffic.  These percentages have grown 
steadily as the pilots continue to become more experienced on the systems. 

Survey results indicate a slight drop in the use and usefulness of terrain and GPS approaches.  During the 
interviews, pilots indicated that weather in the Y-K Delta had been exceptionally good during much of the 
year, requiring fewer uses of these features.   
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The frequency of use of weather information increased from 4% to 47% as the weather information was 
transferred from the developmental to the operational GBTs.  Interestingly, the usefulness percentage 
remained essentially the same which may indicate pilots are still early in the learning curve, the effects of 
good weather last year, or a combination of both. 

The vast majority of the pilots are in agreement that Capstone has significantly increased the safety of 
flying in the Y-K Delta.  During the interviews, a number of pilots indicated they would never like to go 
back to flying without Capstone.  Some examples of the comments:  

“Incredible service to have for all phases of flying and safety. You know where, when, and how 
planes are flying; terrain avoidance also VFR holding at Bethel; you know where a pilot is and 
where he/she is in the hold.”   

“Program is biggest boon for safety in region that I have seen.”   

“Definite increased safety level & situational awareness; also great sense of search/rescue 
capabilities.” 

A number of pilots continue to express concern over the idea that the FAA will be monitoring their flights 
with the potential for violation.  These comments tended to come from the older pilots and even the 
younger pilots express that it was mostly a concern of the older pilots.   

“Some more ‘experienced’ crew believes the ADS-B service may be used to ‘trap’ them with 
some sort of violation.”   

“We all know that Bush flying can be incriminating if you are constantly monitored.”  

 “I have heard people (mostly older pilots) worry about being watched. But most feel the benefit 
outweighs the problem.”  

Many pilots also said their safety would be enhanced if all Part-91 aircraft were equipped.   

“Don't change a thing, the only thing I wish is private planes had Capstone in the YK Delta.”   

“Works great for separation as long as everyone has a Capstone…outfit Part-91 operations.” 

There were a number of comments concerning SVFR operations at Bethel, both pro and con: 

“It would be nice if the tower here and approach in Anchorage would work together to speed up 
special VFR, especially with Capstone-equipped aircraft.”   

“All too often VFR pilots left circling in minimum weather conditions.”   

“A drastic improvement in special VFR efficiency in Bethel area.  Having returned to Bethel 
recently after 6-yr absence, difference is amazing; makes whole new ballgame.”  
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Figure 17.  Pilot reported use, ease of use, and usefulness of Capstone services and capabilities  
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Feedback from Controllers 

Sector 13 controllers at the Anchorage Center handle air traffic in the Bethel area.  The center “owns” the 
airspace around Bethel and relinquishes parts of it to the Bethel Tower.  The tower controls Special VFR 
operations (SVFR) in the area.  Since 1 January 2001, Sector 13 controllers have seen ADS-B targets on 
their displays and have provided radar-like services.  Since then approximately 50 controllers have 
worked the sector.  Currently, about 30 controllers work the sector.  We interviewed 14 controllers who 
currently work the sector and 3 controllers who previously worked the sector.  These controllers had an 
average tenure of 16 years at the Center. 

From the interviews, there was a consensus that the ADS-B technology worked well.  The ADS-B returns 
were accurate, the track acquisition was fast, and the technology provided target information where none 
was previously available.  We also surveyed controllers to get their opinions on a wide range of topics.  
Figure 18 shows the results from those questions that indicate the impact of the Capstone program.9 

Capstone allows controllers to see equipped aircraft at a lower altitude in the Bethel area.  Given 
enhanced situational awareness of traffic and the ability to point it out to pilots, we expected the Capstone 
equipment would make air traffic control operations more efficient.  In the survey 79% of the controllers 
that currently work Sector 13 agreed that their operation was indeed more efficient.  Fifty-seven percent 
of the controllers reported they spent less time separating aircraft in IFR conditions since Capstone 
equipment was installed. 

The returns from ADS-B-equipped aircraft are more frequent and expected to be more accurate than 
radar returns.  Seventy-nine percent of the controllers found that the ADS-B returns are an improvement 
over radar returns and 82% indicated that they would actually prefer ADS-B returns over the radar 
returns.  In the interviews, controllers indicated that the tracks were smoother, the coverage was greater, 
and the dropout rates were lower with ADS-B. 

One of the consequences of the pilots having the ADS-B information in the cockpit is that they now 
have better situational awareness of the other traffic that is similarly equipped.  All controllers identified 
this on the survey.  This, in turn, allowed controllers to spend less time during IFR conditions separating 
aircraft.   

The implementation of the ADS-B capability at the Anchorage Center has not been without problems.  
For example, many controllers noted an occasional problem with the tracking of ADS-B targets on the 
Center’s computers, especially when an aircraft was also within radar coverage.  The workarounds have 
involved training pilots to input their ADS-B codes in their flight plans.  Bethel tower controllers have 
also helped ensure these codes are included in flight plans. 

                                                      
9 There were a total of 35 questions in the survey.  Results from the complete set of all of the questions will be 
included in the full length version of the final report of Phase 1. 
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Figure 18.  Anchorage Center Survey Results  
from Controllers Currently Working Sector 13 
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We also interviewed six tower controllers with an average tenure of 2 years at the Bethel Tower.  
They all commented that the tower display should show aircraft call signs instead of a code.  Most of the 
controllers commented that since their display was not certified they could not give the same types of 
traffic callouts as they could with radar.  However, those traffic callouts to equipped aircraft were more 
quickly understood by those pilots, which allowed controllers to focus more attention on unequipped 
aircraft.  Several controllers noted that sequencing aircraft became easier because they could see the 
situation on the display.  This situational awareness also helped controllers visually acquire aircraft easier 
in flat light situations. 

Safety Expectations Based on the Capstone Program Progress  

The safety benefit expected from Capstone depends on the types (and rates of occurrence) of accidents 
before Capstone, the projected effectiveness of a complete implementation, and the implementation 
progress that Capstone has actually made.  Since the safety impact of Capstone is best quantified over 
time, we expect to see changes from increased IFR capability, changes in safety posture from Capstone 
and other causes, and changes in operations from using Capstone capabilities in ways not predicted.   

Expected Accidents 

As of this report, we can quantify expectations for only two of the accident types that are the direct focus 
of Capstone: accidents associated with navigation/CFIT and those associated with traffic.  There were no 
flight information accidents to quantify. 

The level of Capstone equipage and the effectiveness of Capstone training should have a positive impact 
on the prevention of navigation/CFIT accidents.  From 2000 through 2004, an average of 78% of Y-K 
Delta-based Part-135 flight operations were Capstone-equipped, and the average effectiveness of pilots 
using Capstone avionics was assessed to be 56% for the same time period.  For 2000-2004 we estimate 
44% of preventable CFIT and 30% of the preventable navigation accidents should have been avoidable as 
a result of Capstone.  Since warnings on Terrain Clearance Floor violations are not included in Phase 1 
avionics (they are planned for Phase 2), collisions with terrain during approach are not directly affected.  
For enroute CFIT the full-implementation effectiveness was assumed to be 90%. 

Progress on implementation affects traffic/mid-air accidents differently.  While an average of 78% of 
Part-135 flight operations from 2000 through 2004 were equipped, only about 2/3 of all flights are Part-
135 (the remainder are mostly Part-91 and public use).  Thus, on average only 52% of the operations in 
the Y-K Delta were Capstone-equipped.  Therefore, if a Part-135 aircraft were at risk of a mid-air 
collision with a second aircraft, the chance they were both Capstone-equipped would have been only 
33%.  For 2000-2004 we estimate that 30% of mid-air accidents should have been avoidable as a result of 
Capstone (assuming full-implementation effectiveness of 100%).  Limited training leads to less 
effectiveness which would reduce this further.  

Figure 19 uses these estimated safety benefits for Navigation and Traffic accidents to project the number 
of accidents we should have expected in 2000-2004 for Part-135 aircraft based in the Y-K Delta and 
compares this to the number that actually occurred.  The projection uses the types and rates of accidents 
from 1990-99 scaled up for observed growth in operations.  The figure also shows error bars for the 
numbers of accidents that should be expected from history.  This is the standard deviation for four-year 
periods scaled for growth.  If there were no underlying changes in accident rates, the chance of observing 
a number in this range would be about 67%.   For small numbers such as these, this variability is large 
compared to the average value.  In many cases, observing zero accidents is well within typical variations, 
and a gap in accidents will need to persist for several years before we can be certain it is significant.  The 
estimated navigation and traffic accidents preventable by Capstone in 2000-2004 are still on the same 
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order as these expected random variations.  This means that more time will be needed at high levels of 
equipage and training before reductions of specific types of accidents can become statistically significant. 
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Figure 19.  2000-2004 Accidents vs Predictions for Y-K Delta Part-135 Aircraft 

 

Accidents in 2003 and 2004 

The left side of Figure 20 shows a detailed categorization of Y-K Delta Part-135 aircraft involved in 
accidents in 2003.  The right side of Figure 20 shows a detailed categorization of Y-K Delta Part-135 
aircraft involved in accidents in 2004.  All Part-135 aircraft based in the Y-K Delta were Capstone 
equipped.  Figure 21 shows all Part-135 accidents since Capstone implementation began in 2000 – both 
equipped and not.  In each case the population reported is aircraft based in the Y-K Delta flown by 
historically Part-135 operators, including those changed to Part-121 since 2000.  These figures omit one 
crash by a helicopter and one crash inside the Delta by an airplane based elsewhere in 2003 and two 
crashes inside the Delta by aircraft based elsewhere in 2004.  None of the aircraft were Capstone-
equipped.  None of the accidents were from causes targeted by Capstone.  

Figure 22 shows accident categories divided among non-equipped and equipped aircraft since 2000.  The 
breakdown of accidents by major category is essentially similar and within the levels of variation one 
should expect for this number of occurrences.  There were 13 non-equipped accidents and 23 equipped 
accidents by Y-K Delta-based aircraft from 2000 through 2004.  In the early years of this period it 
appeared that a distinguishing difference between the equipped and non-equipped aircraft accidents was 
that the non-equipped suffered more accidents due to runway conditions than did the equipped aircraft.  
However, over the four year time period the runway condition accidents are nearly the same for these two 
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populations for takeoffs but still less for the equipped aircraft during landing.  A potential explanation of 
this effect was offered in a 2003 MITRE report: 

“From observations and discussion during surveys it was observed that when flying to a remote 
village airstrip, some pilots are monitoring the traffic display to identify other aircraft that go there 
before them.  The pilots contact the other aircraft by voice radio, request information on conditions at 
their destination, and are forewarned of hazards they should avoid.” 
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Figure 20.  Categories of Accidents of Y-K Delta-Based Part-135 Aircraft in 2003 and 2004, 
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Catagories: Y-K Delta / Part-135 / 2000-04
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Figure 21.  Categories of Accidents of Y-K Delta-Based Part-135 Aircraft  
since the Beginning of Capstone Implementation 

 

 

 

 

 

 

 

 

 

Figure 22.  Categories of Accidents by Non-Equipped and Capstone-Equipped 
Y-K Delta-Based Part-135 Aircraft since the Beginning of Capstone Implementation 
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Comparison of Y-K Delta Accident Rates to Other Parts of Alaska 

Figure 23 shows the numbers of accidents involving commercial aircraft in Alaska since 1990 for aircraft 
based within the Y-K Delta and aircraft based outside the Delta.  Obviously there are more accidents each 
year involving aircraft based outside the Y-K Delta than those based within.  In both cases there is 
variability in the number from year to year.  In general, however, the number of accidents on average is 
about 3 times greater for aircraft based outside the Delta than for those based within. 
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Figure 23.  Accidents of Part-135 and Part-121 Aircraft in Alaska 

One of the reasons there are more accidents outside the Y-K Delta is that there are more operations there.  
Figure 24 compares the numbers of departures from Alaskan airports by aircraft not based in the Y-K 
Delta with the numbers of departures by aircraft based in the Y-K Delta.  As one can see, the departures 
of aircraft based outside the Y-K Delta averages about 450,000 per year while the Y-K Delta based 
departures have recently averaged about 80,000 per year. 

The accident rate is the most interesting statistic.  Figure 25 compares the accidents per 100,000 
departures and shows that accident rates for the Y-K Delta based aircraft have been greater and more 
variable than those of aircraft based outside the Delta.   
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Figure 24.  Departures of Part-135 and Part-121 Aircraft in Alaska 
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Figure 25.  Annual Accident Rates for Part-135 and Part-121 Aircraft in Alaska 

Figure 26 summarizes the information in the above figures.  This figure shows departure count, accident 
count, and accidents per 100,000 departures for commercial aircraft within the Y-K Delta and for all other 
commercial flights in Alaska.  The scale for accident rate (the wide red bars) is the same in both the upper 
and lower sections of the figure, indicating that over time the accident rate within the Y-K Delta has been  



  29 

 

Accident Rate per 100,000 Departures 
Part-135 Aircraft Based in the YK Delta

0.0

5.0

10.0

15.0

20.0

25.0

30.0

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

A
cc

id
en

ts
 a

nd
 A

cc
id

en
t R

at
es

0

100,000

200,000

300,000

400,000

500,000

600,000

De
pa

rt
ur

es
 p

er
 Y

ea
r

1 Year Rate

# of Accidents 

# of Departures

Cumulative Rate

Accident Rate per 100,000 Departures 
Part-135 and Part-121 Aircraft not Based within the YK Delta

0.0

5.0

10.0

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Ac
ci

de
nt

s 
an

d 
A

cc
id

en
t R

at
es

0

1,000,000

2,000,000

D
ep

ar
tu

re
s 

pe
r 

Ye
ar1 Year Rate

Cum ulative  Rate

# of Departures # of Accidents -- 1/10 scale

 

Figure 26.  Accident Rates for Y-K Delta Part-135 Aircraft and Those Based Elsewhere in Alaska10 

two to four times the rate for other parts of Alaska.  From year to year, the accident rate in the Delta is 
also much more variable than in the remainder of Alaska.  

                                                      

10 In 2004 there was a non-Capstone operator not based in the Y-K Delta that suffered two accidents in 
the Y-K Delta.  These accidents are included in the accidents and accident rates of aircraft not based 
within the Y-K Delta. 
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The continuous curve (black line with white dots) on each chart represents the cumulative total rate of 
accidents per departure from 1990 through 2004.  For other parts of Alaska, this cumulative rate has been 
quite stable.  For operations in the Y-K Delta, there was a substantially higher rate of accidents in the 
early ‘90s from which the cumulative average has been slowly falling.  The figure also shows that the 
accident rate for the last two years for commercial flights in the Y-K Delta, all of which are 
Capstone-equipped, is the lowest it has been since the beginning of our accident baseline in 1990.  
The accident rate in the Delta fell below the rate for the rest of the state for the first time in 2003, 
and has remained comparable to the rest of the state in 2004. 

The relative stability of Part-135 accident rates in the Y-K Delta since 1993 extends through the end of 
2002 for aircraft not equipped with Capstone, at which time all the Part-135 aircraft based in the Y-K 
Delta were Capstone-equipped.  A time-magnified view for 1999 through 2004 (using daily data), is 
shown in red on Figure 27.  The blue line is the equivalent curve for Capstone-equipped aircraft.  There 
were no accidents and few operations before July ’00 for Capstone-equipped aircraft, so this curve is less 
stable.  Nevertheless, the Capstone-equipped accident rate appears to have trended strongly towards 
stability at a rate significantly below that for non-equipped aircraft.  The rate of accidents by Capstone-
equipped aircraft is lower than that for non-equipped aircraft.  The rate for equipped aircraft still 
varies due to the smaller volume of data.  The rate of non-equipped aircraft does not currently vary 
because there are no operations by non-equipped Part-135 aircraft based in the Y-K Delta. The 
percentage improvement in the accident rate for Capstone equipped commercial aircraft based in 
the Y-K Delta from 2000 through 2004 is 47%, though this has varied and will continue to vary 
significantly because of random fluctuations.   

Cumulative Averages: Rates of Accidents per 100,000 Departures
for Part-135 and Part 121 Aircraft based in the YK Delta
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Figure 27.  Relative Accident Rates for Y-K Delta Part-135 Aircraft 
without and with Capstone Avionics 
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Notes on operations data used in this report 
Annual accident counts (and changes in accident counts) are best understood when based on accident 
rates, which are measured in this report as accidents per 100,000 departures.  Historically, for Part-135 
operations within the Y-K Delta, the number of departures has not been measured.  Only at Bethel could 
it be characterized (from the FAA’s ATADS tabulation of air traffic at towered airports). 

Recently, additional information has become available from monthly T-100 Segment Data, compiled by 
the Department of Transportation’s Bureau of Transportation Statistics from Form 4100 scheduled air 
carrier reports.  Small scheduled air carriers in Alaska began providing this data in January 2002.  T-100 
data includes for each carrier/origin/destination, the number of departures performed, the number that 
were scheduled (which may be zero), and the total passengers, freight and mail moved on the segment in 
revenue operations.  Prior to January 2002, small scheduled carriers reported quarterly on Form 298C.  
Schedule T-1 of 298C reports passengers, freight and mail moved on scheduled flights from origins to 
destinations.  Schedule E-1 (available only from 1995) reports passengers (only) from origins (only) on 
flights that were not scheduled.  Schedule A-1 reports total aircraft revenue miles, revenues seat-miles, 
passenger-miles, freight ton-miles, and mail ton-miles for each carrier’s operations as a whole. 

Also, beginning in July 2002, data from Capstone’s flight monitoring system “CRABS” (for 
Comprehensive Real-Time Analysis of Broadcasting Systems – developed and operated by the Johns 
Hopkins University Applied Physics Laboratory) has been collected which allowed the estimation of 
hours flown by unscheduled charter operators as a percentage relative to flight hours by scheduled 
operators. 

The availability of T-100 data allows operations by carriers with scheduled flights to be known accurately 
for 2002 through 2004, including all flights from Bethel, flights from Bethel to elsewhere in the Y-K 
Delta, and total flights between hubs or villages within the Y-K Delta.  It also allows characterization 
relative to Alaska as a whole.  We used this geographic distribution of flights to determine a scale factor 
for operations within the Y-K Delta as a whole relative to operations at Bethel as reported in ATADS 
tower data.  We estimated operations in Alaska outside the Delta similarly, using Alaska towers other 
than Bethel. 

We validated the estimates for the Y-K Delta in two ways.  First, we examined the geographic 
distribution of passenger, freight and mail movements in 298C T-1 and E-1 data for the period from 1995 
through 2001 and confirmed that these were relatively constant.  Second, we modeled these operations 
independently from the ATADS data and compared the results.  For scheduled flights by scheduled 
carriers we derived regression models for the number of flights per passenger, per ton of freight, and per 
ton of mail from 2002-2003 T-100 data on routes with non-zero scheduled flights.  This provided a 
formula (as set of scaling relationships) to estimate the number of scheduled flights by 
carrier/origin/destination from the 1990-2001 T-1 reports.  A similar (though slightly more complicated) 
calculation for unscheduled flights was derived from 298C E-1 data using load estimates taken from A-1.  
We estimated charter flights as a fixed ratio to flights by scheduled carriers using flight-hour ratios 
observed by CRABS.  We compared the sum of these three types of operations to what we derived by 
scaling ATADS. 
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For the period 1995 through 2001 both estimates correspond closely except for an anomalous increase in 
reported BET tower operations in the final two quarters of 1999 and the four quarters of 2000. In this 
period, which has been remarked on in previous reports, reported tower operations exceeded all levels 
before or since and did not correspond to carrier reported passenger enplanements, freight, or mail.  This 
18 month period was in the early part of Capstone implementation when few aircraft were equipped.  If 
our operations estimates for this period were based on carrier reports instead of tower reports, the 
operations count for non-Capstone aircraft would be lower, the accident rate would be higher, and the 
estimated reduction in accidents for Capstone-equipped aircraft would be larger than we have shown. 


