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THE EFFECT OF INTERRUPTIONS ON FLIGHT CREW PERFORMANCE:  ASRS REPORTS
Introduction

Interruptions are an everyday occurrence in civilian aviation operations.  They occur in all phases of flight and in all types of operations.  Surprisingly little research has been conducted on the effect of interruptions on the performance of air carrier crews despite the fact that interruptions and distractions have been involved in incidents and violations (Chamberlin, 1991; Chou, Madhavan, and Funk, 1996).

This document describes the results of an investigation conducted on incidents involving interruptions that were submitted to the Aviation Safety Reporting System (ASRS).  It represents one part of a threefold research program to examine the effects of interruptions on crew performance by analyzing data from three different sources: Line Oriented Flight Training (LOFT)-type training tapes, jumpseat data obtained during revenue flying, and ASRS reports. The analyses of the LOFT-type training tapes and the jumpseat data have been published previously (Damos, 1997, 1998; Damos and Tabachnick, 2001). 

   Much has been written about the advantages and disadvantages of using aviation incident reports to examine safety-related issues (Chappell, 1994; Degani, Chappell, and Hayes, 1991). For the purposes of this study, the primary shortcoming of these reports is bias, in terms of both the perception and motivation of the reporter.   An incident report is colored by the reporter’s motivation for filing the report and by his or her contribution to the incident.  Also, as Degani et al. (1991) note, the factual correctness of the report cannot be verified and only the information the reporter wants to mention is included in the report.  More importantly, however, the type of report received may be biased.  As Chappell (1994) points out, incidents that do not require regulatory immunity are less likely to be reported than those that require immunity.  Consequently, the reports that were analyzed for this document may represent the more serious outcomes of interruptions. 

This investigation has two goals. The first is to obtain information on interruptions in situations that potentially had serious safety or legal consequences. To meet this goal, the ASRS reports were examined to identify who was interrupted, the activities that were interrupted, and the effects (outcomes) of the interruptions. We also examined how factors such as crew size and level of cockpit automation affected who was interrupted, the activities that were interrupted, and errors.  The second goal is to present information to safety managers, trainers, and flight operations managers that will help them evaluate their current cockpit procedures and, if necessary, develop new ones that will help crews to avoid some of the outcomes described in this report. 

Method

Data Searches


The reports were obtained from four searches of the ASRS database.  The words “distraction” and “interruption” are both found frequently in ASRS reports, and they appear to be used interchangeably.  Therefore, all four searches were conducted using interrupt* (which identifies all words containing “interrupt,” such as “interruption” and “interrupted”) and distract* (which identifies all words containing “distract,” such as “distracted” and “distraction”).  To be considered for inclusion in this study, each ASRS report also had to be submitted by a flight crew member who was flying a multi-engine aircraft for an air carrier or corporate operator. 

In response to the first request, the Battelle staff that operates ASRS sent 300 reports that met the criteria described above.  The incidents described in these reports occurred between December, 1991, and June, 1998.  Three subsequent searches were conducted to obtain more data.  The results of each of these three searches were compared to the results of the previous search(es) to ensure that no duplicate reports were included in the analyses.  The second search produced 300 reports of events that occurred between February and July, 1998.  The third search produced 23 reports from June, 1998, to March, 1999; and the fourth, 30 reports from March, 1999, to July, 2000.  

Coding


As noted in the Introduction, the study presented in this report is one of three that examine data from LOFT-type simulator sessions, revenue flight operations, and ASRS reports.  The type of information that could be obtained from these three data sources differed somewhat. For example, the data recorder could not observe both pilots simultaneously during revenue flight operations, whereas in the study of LOFT-type simulator sessions (Damos 1997, 1998), the observer could replay the videotape as often as necessary to make detailed observations of both pilots.  In this study, the data available were completely dependent on the information submitted by the incident reporter and, in some cases, the information obtained by the ASRS staff during a clarification call to the incident reporter.


For the purposes of this report, an interruption was defined to occur only when an external event (stimulus) caused at least one pilot to stop performing (interrupt) an ongoing task. Furthermore, the event must have had two characteristics.  First, it must have been unanticipated.  For example, if a pilot contacted air traffic control (ATC) for information and was told to stand by, the subsequent call from ATC was anticipated and was assumed not to interrupt any of that pilot’s ongoing activities.  Second, the event must have had a distinct beginning. This characteristic excluded events, such as turbulence, that may have a gradual onset.

For each report with an interruption that met the criteria described above, the following information was listed in the ASRS report and entered into an Excel spreadsheet: the aircraft type (medium transport, widebody, etc.), aircraft model (B 737, A320, etc.), level of cockpit automation, number of flight crew members, and the Federal Aviation Regulations (Part 91, Part 135, or Part 121) under which the aircraft was operating.  The aircraft model was occasionally omitted from the ASRS report.  The Federal Aviation Regulation under which the aircraft was being operated at the time of the interruption was included only in ASRS reports that were submitted after February, 1996.  


Civilian aircraft types are based on takeoff gross maximum weight ranges.  Seven aircraft types could be represented in the reports: small transport (5001 to 14,500 lbs.), light transport (14, 501 to 30,000 lbs.), medium transport (30,001 to 60,000 lbs.), medium large transport (60,001 to 150,000 lbs.), large transport (150,001 to 300,000 lbs.), heavy (over 300,000 lbs.), and widebody (over 300,000 lbs.).   

One of the variables of most interest for this study is the level of automation in the cockpit.  The ASRS coding system recognizes four levels of cockpit automation: (1) no advanced automation (traditional), (2) integrated/automated navigation and control (i.e., aircraft equipped with a flight management computer [FMC] or flight management system [FMS]), (3) cathode ray tube displays of both flight and navigation data (“glass” displays), and (4) both nos. 2 and 3, which will be referred to as the advanced level of cockpit automation.  The most common examples of aircraft with no advanced automation found in the reports analyzed for this study were the B737-200 and the DC-9.   Examples of aircraft with  “integrated/automated navigation” include the L-1011 and DC-10.   Aircraft with “glass” displays but without the integrated/automated navigation and control were relatively rare and were in the light transport airport category, such as the Jetstream 32 and the Learjet 60.  Examples of aircraft with the highest level of automation, including both the integrated/automated navigation and control and glass displays, are the B757, B767, and A320.  


Examining the effect of interruptions on crew performance required a technique for identifying the pilot’s activities at the time of the interruption and the phase of flight in which the interruption occurred.  A generic task analysis developed by the FAA for automated aircraft analysis (Longridge, 1995) had six levels of activities, which was sufficient to provide a comprehensive description of the pilot’s tasks. This task analysis also was sufficiently generic to allow it to be used for both jet and turboprop aircraft and for all air carriers.  

Phase of flight was defined in the task analysis and was used to organize the activities.  Information on phase of flight was obtained by noting any altitudes and climb and descent information given in the report.  This information then was used to categorize the interruption as occurring in one of nine major phases defined in the FAA task analysis.  The phases of flight and their definitions are shown in Table 1.  Most of these phases were divided into a number of subphases.  For example, Phase 3 was divided into two subphases: climb from 1000 ft AGL to 3000 ft AGL and climb from 3000 ft AGL to cruise.  Whenever possible, a subphase was identified as the point at which an interruption occurred. It is important to note that “Phase of Flight” refers to the phase in which the interruption occurred, not the phase in which the effect (outcome) occurred.  

Table 1: Phase of Flight Descriptions

	Phase
	Description 

	1
	Acquire flight-planning documentation through aligning aircraft for takeoff

	2
	Brake release to 1000 ft AGL

	3
	1000 ft AGL to cruise altitude

	4
	Cruise

	5
	Descent from cruise altitude to approach

	6
	Approach to 100 ft AGL or missed approach point

	7
	100 ft AGL to landing

	8
	Post arrival procedures, including taxi

	9
	Abnormal/emergency operations


Several other variables-—such as the phase in which the effect of the interruption was detected, the source of the interruption, who was interrupted, what activity was interrupted, the effect of the interruption (the outcome), and who (or what) detected the effect—were important in this study.  These variables had to be identified from the narrative.

Two other categories of information were entered for a report when appropriate.  The first was factors that contributed to the outcome, such as autopilot failures.  For example, consider a scenario in which a pilot engaged the autopilot and then was interrupted by ATC.  Because of the interruption, the pilot failed to monitor the aircraft and did not notice that the autopilot did not maintain the altitude.  In this scenario, the autopilot failure was a contributing factor to the outcome.

The second category was errors that contributed to the outcome, such as programming (input) errors.  For example, assume that a pilot was interrupted while entering information into the inertial navigation system (INS).  The pilot subsequently entered the wrong information into the INS (error), which resulted in a course deviation (outcome).  Several reports described multiple errors during the flight.  Nevertheless, for the purposes of this study no more than two errors resulting from an interruption were included in the database.

In a few cases a series of events occurred that led to multiple interruptions (first the flight attendants, then ATC, then a warning signal).  In such cases, the first event that led to an interruption was entered into the database, and the analyses are based on this first event.  

 As noted earlier, an event could cause an interruption only if it was unanticipated and had a distinct onset.   Thus, normal conversation could not cause an interruption because one crew member could anticipate a response from the other.  Atmospheric turbulence also was not generally classified as an event leading to an interruption because it often does not have a distinct onset.  In contrast, wake turbulence usually does have a distinct onset and was classified as an event that could lead to an interruption.  

Evaluating the Severity of the Outcomes


Outcomes differ in their safety consequences.  Because we needed to evaluate the safety consequences of the interruptions, we developed a survey that asked the respondents to rate each outcome found in the ASRS reports in terms of its safety consequences.  The respondents used a five-point Likert scale with values that ranged from “highly unlikely to have serious safety consequences” to “highly likely to have serious safety consequences.”  An example of this survey is shown in Appendix A.  

Captains and first officers from three major U.S. air carriers completed the survey.  All of the respondents were on flight status at the time that they made their ratings. One first officer and four captains from Airline 1 completed the survey.  Five captains from Airline 2 and five captains and six first officers from Airline 3 completed the survey.  

The fourth ASRS data search was not completed at the time that the survey was conducted.  This search produced four reports with outcomes that were not rated (incorrectly set takeoff power, taxiing without the seatbelt sign illuminated, not adhering to FAA maintenance requirements, and exceeding the maximum flap speed). These four reports are not included in any analysis of safety consequences.  One report also had no safety-related outcome since the potential effect of the interruption (takeoff without the aircraft logbook) was detected and corrected before flight.  This report also was excluded from all the analyses of safety-related consequences. 

Results

General Description


Of the 653 reports that were reviewed, 172 (26.3%) contained events that met the criteria described above and were reported by flight crew members of fixed-wing aircraft.  Table 2 summarizes the reports by crew size and the level of cockpit automation.  All 172 reports contained information on crew size, but two contained no information on the level of cockpit automation. As demonstrated in Table 2, only 20.9% (36 of 172) of the reports were submitted from 3-man crews. 

Table 2: Frequency of Reports by Level of Cockpit Automation and Crew Size

	Crew Size                                           Level of  Cockpit Automation

	
	Advanced
	Traditional
	Integrated Nav/Control
	Glass Display


	No Information

	2
	72
	40
	16
	6
	2

	3
	0 
	25
	11
	0
	0


The frequency of aircraft types given in the reports is shown in Table 3.  No aircraft in the “heavy” category (over 300,000 lbs. gross takeoff weight but not widebody) were included in the 172 reports.  

Table 3: Frequency of Reports by Aircraft Type 

	Aircraft Type
	Frequency

	Small Transport
	4

	Light Transport
	21

	Medium Transport
	7

	Medium Large Transport
	72

	Large Transport
	46

	Widebody
	22


Only 143 of the 172 reports mentioned the part under which the crew was operating at the time of the incident.  Of these, the vast majority of the reports (126) were submitted by crews operating under Part 121. Only 4 of the 172 reports were received from crews operating under Part 135 and 13 from crews under Part 91.  

Thirty-three different outcomes were recorded.  Altitude deviations accounted for 49.4% (85 of 172) of the outcomes.  Failure to make a crossing restriction and track deviations accounted for 11.6% (20 of 172) and 9.3% (16 of 172), respectively, of the outcomes and were the second and third most frequent outcomes. Thus, most of the outcomes were relatively infrequent, with only one or two occurrences in the data set. 

Statistical Approach

Most of the analyses reported in the following sections are concerned with comparing the frequencies of events or activities under differing conditions.  In many cases, cell frequencies are small.  Interpreting non-significant results when the analysis is based on a small number of cases is problematic; the result could occur because the statistical test lacked power or because there was no difference in the population of interest.  To aid in deciding between these alternatives, we conducted a power test when the probability of the chi square was less than 0.5.  If the probability of the power test was 0.5 or greater, we assumed that the relation being examined by the chi square was either too small to be meaningful or truly did not exist.  All power calculations were conducted with a probability of a false positive set to 0.05 and the probability of a false negative set to 0.20.

Events

The events were difficult to categorize because of the limited narratives in some of the ASRS reports and differences in terminology associated with different aircraft and levels of automation.  Indeed, one event could not be identified from the description given in the ASRS report. Thus, 171 events were classified into 17 major categories. The five categories with the greatest number of events were (1) ATC communications (not including ARINC Communications Addressing and Reporting System [ACARS] message) (29.1%; 50 of 171 reports); (2) flight attendants entering the cockpit, knocking on the cockpit door, or calling the cockpit (18.1%; 31 of 171 reports); (3) automatic warnings (13.5%; 23 of 171 reports); (4) Traffic Collision Avoidance System (TCAS) alerts or resolution advisories (9.9%; 17 of 171 reports); and (5) equipment problems (12.3%; 21 of 171 reports).  Only one instance of each of the following events was reported: animals on the runway, bird strike, message from dispatch, jumpseater entering the cockpit, management personnel entering the cockpit, balloons (traffic), and wake turbulence. 

Figure 1 shows the frequency of events as a function of the phase of flight during which the event occurred.   As shown in Figure 1, most of the events occurred in the climb phase (Phase 3) (30.2%; 52 of 172) and in the descent phase (Phase 5) (32.0%; 55 of 172).  Few events occurred in the takeoff phase (Phase 2) (0.6%; 1 of 172), in the taxi-in phase (Phase 8) (1.7%; 3 of 172), or during abnormal/emergency operations (Phase 9) (0.6%; 1 in 172 ).  No events occurred during the landing phase (Phase 7).
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Table 4 shows the five most frequent events by the phase in which they occurred.  Phases 2, 7, 8, and 9 are not included in Table 4 because of their low frequency of events.  Note that TCAS cannot emit a warning during Phase 1 (ground operations).

Table 4: Frequency of Event Category by Phase

	Phase
	                           Categories of Events

	
	ATC
	Flight Attendant
	TCAS
	Automatic Warning
	Equipment Problem

	1
	4 (16.6%)
	1 (4.2%)
	NA
	1 (4.2%)
	1 (4.2%)

	3
	18 (34.6%)
	6 (11.5%)
	4 (7.7%)
	11 (21.2%)
	7 (13.3%)

	4
	2 (11.8%)
	7 (41.2%)
	0
	3 (17.6%)
	4 (23.5%)

	5
	21 (38.2%)
	16 (29.1%)
	7 (12.7%)
	1 (1.9%)
	5 (9.1%)

	6
	4 (21.1%)
	0
	6 (31.8%)
	6 (31.8%)
	1 (5.3%)


 Note:  The report with the uncategorized event is not included in Table 4. The number in parentheses is the frequency of the event during the phase divided by the total number of events during the phase.
Interruptions

How many crew members were interrupted?


Table 5 shows the number of crew members interrupted by the five most frequent categories of events; all of the other events are combined into the “other” category.  Because of the small frequencies in some cells,  a chi-square analysis was not possible without combining some of the cells.  Consequently, for analysis purposes, the two- and three-crew member cells for three-person crews were combined and the crew size (two versus three) was ignored.  A chi-square analysis found no statistically reliable relation between the six categories of events and the number of crew members interrupted (one versus more than one crew member interrupted), (2 (5, N =162) = 5.10, p =.404.  The power analysis indicated that 400 reports would be necessary to detect a significant effect.  
Table 5: Event Category by Number of Crew Members Interrupted

	 Categories of Event
	Number of Crew Members Interrupted

	
	Two-Person Crew
	Three-Person Crew

	
	1
	2
	1
	2
	3

	ATC
	16
	20
	2
	3
	5

	Flight Attendant
	15
	15
	1
	0
	0

	TCAS
	4
	9
	0
	0
	4

	Automatic Warning
	5
	12
	1
	0
	1

	Equipment Problem
	4
	6
	5
	2
	3

	Other
	12
	13
	2
	0
	2

	Total
	56 
	75
	11
	5
	15


Note: One report from a three-person crew was excluded because the event could not be identified.  Reports from five two-person crews and four three-person crews were excluded because the number of pilots who were interrupted could not be determined. Thus, n = 162.

Table 6 shows essentially the same information displayed in Table 5 as a function of the level of cockpit automation. The relations among level of cockpit automation, number of crew members interrupted, and crew size were analyzed through multiway frequency analysis.  Because of inadequate cell sizes, the two-person interrupted and three-person interrupted categories were combined for the three-person crews.  Data for aircraft with glass displays were omitted from the analysis for the same reason.  The two-way association, level of cockpit automation by crew size, was statistically significant, partial (2 (2, N = 155) = 44.24, p < .001.   This result was anticipated and is of little interest because all of the aircraft with advanced cockpits (68) had two-person crews, whereas about two-thirds of the other aircraft had two-person crews (62.5%, 15/24 for aircraft with the integrated navigation/control level of automation and 63.5%, 40/63 for traditional aircraft).  Neither of the two-way associations of interest was statistically reliable: for level of cockpit automation by number of crew members interrupted, (2 (2, N = 155) = 3.95, p = .139; for crew size by number of crew members interruped, (2 (1, N = 155) = 1.16 p = .282.  There was no statistically significant three-way association,  (2 (2, N = 155) = 2.14, p = .346. No power analysis was conducted on these data because of the technical difficulties associated with such estimates in a multiway frequency analysis.

Table 6: Cockpit Automation Level as a Function of the Number of Crew Members Interrupted

	Level of Cockpit Automation 
	Number of Crew Members Interrupted

	
	Two-Person Crew
	Three-Person Crew

	
	1
	2
	1
	2
	3

	Advanced
	26
	42
	0
	0
	0

	Traditional
	19
	21
	6 
	5
	12

	Integrated Nav/Control
	8
	7
	6 
	0
	3

	Glass Display
	2
	4
	0
	0
	0

	Total
	55
	74
	12
	5
	15


Note:   Reports from five two-person crews and four three-person crews were excluded because the number of pilots who were interrupted could not be determined. Additionally, two reports from two-person crews that did not mention the level of cockpit automation were excluded from Table 6.  Thus, n = 161.
Who was interrupted?

As shown in Table 6, 67 reports indicate that only one crew member was interrupted by an event. In such cases, the category of event or the cockpit characteristics may affect the frequency with which either the pilot flying or the pilot not flying is interrupted. Table 7 shows the position (pilot flying or pilot not flying) of the crew member who was interrupted as a function of the category of event. 

Table 7: Position of the Interrupted Pilot as a Function of Event Category

	Categories of Events
	Position of Interrupted Pilot

	
	Pilot Flying
	Pilot Not Flying

	
	2-person crew
	3-person crew
	2-person crew
	3-person crew

	ATC
	5
	1
	11
	1

	Flight Attendant
	8
	1
	7
	0

	TCAS
	4
	0
	0
	0

	Automatic Warning
	3
	1
	2
	0

	Equipment Problem
	4
	4
	0
	0

	Other
	5
	1
	4
	0

	Total
	29
	8
	24
	1


Note:  For one three-person and three two-person crews, the position of the interrupted pilot could not be determined. In one report the interrupted pilot was the second officer.  One report from a three-person crew did not mention the source of the interruption. All these reports were excluded from the table.  One report from a two-person crew that did not mention the level of cockpit automation and was excluded from Table 6 was included in this table. Thus, n = 62. 

The data in Table 7 were examined to identify any relation between the source of the interruption and the position (flying versus nonflying) of the pilot being interrupted.   Because of the small frequencies in some of the cells, the data for the two- and three-person crews were combined, as were the data for “TCAS” and “Automatic Warning”.  The data for “Equipment Problem” and “Other” were combined for the same reason.  A two-way chi-square analysis showed a significant relation between position of the pilot and the source of interruption, (2 (3, N = 62) = 9.47, p = .024.  ATC calls were more likely to interrupt the pilot not flying (66.7%, 12/18), but the remaining sources were more likely to interrupt the pilot flying (56.3%, 9/16 for flight attendant; 80%, 8/10 for TCAS or automatic warning; and 77.7%, 14/18 for equipment or other problems).   However, a binomial test on the data in Table 7 showed no significant difference in the overall likelihood of interruption between the pilot flying (0.60) and the pilot not flying (0.40), p = .162.  A power analysis indicated that about twice as many cases (approximately 104) would be needed to show that these two likelihoods differ significantly.   

Table 8 shows the frequency with which the pilot flying and the pilot not flying were interrupted as a function of the level of cockpit automation.  The data in Table 8 were examined to identify a relation between the level of cockpit automation and the position of the interrupted pilot. Because of the small frequencies in some of the cells, a chi-square analysis was not possible without combining some of the cells.  Consequently, the data for the two- and three-person crews were combined, and the data for glass display aircraft were dropped.  A two-way chi-square analysis showed no significant relation between position of the interrupted pilot and level of cockpit automation, (2 (2, N = 60) =1.11, p = .574.

Table 8: Position of the Interrupted Pilot as a Function of Cockpit Automation Level

	Level of Cockpit Automation
	Position of Interrupted Pilot

	
	Pilot Flying
	Pilot Not Flying

	
	2-person crew
	3-person crew
	2-person crew
	3-person crew

	Advanced
	12
	0
	11
	0

	Traditional
	11
	4
	8
	1

	Integrated Nav/Control
	5
	4
	3
	1

	Glass Display
	1
	0
	1
	0

	Total
	29 
	8
	23
	2


Note: For one three-person and three two-person crews, the position of the interrupted pilot could not be determined. In one report the interrupted pilot was the second officer.  One report from a two-person crew that did not mention the level of cockpit automation was excluded in this table. All these reports were excluded from the table.  One report from a three-person crew that did not mention the source of the interruption was included. Thus, n = 62. 
What was interrupted?


In addition to examining who was interrupted, it is of interest to identify the activities that were in progress at the time of the interruption.  Because some of the activities were very infrequent, two general groups of activities were constructed out of several specific activities. The first group is “communication” and consists of listening, talking, and making radio calls.  The second group is called “housekeeping” and consists of physical manipulation (lowering the flaps, pushing buttons, tuning the radio, etc.), performing a procedure (other than a checklist or a briefing), checking the flight plan, performing calculations, and conducting the preflight.

The activities that were interrupted are shown in Table 9 as a function of the level of cockpit automation.  Table 9 has too many cells with low frequencies to perform a chi-square analysis.    Consequently, the data for aircraft with the glass display and integrated nav/control levels of automation were dropped from the analysis.  Data for the briefing, fly, communication, and program activities were excluded for the same reason.  A two-way chi-square analysis showed no significant relation between the activity that was interrupted and the level of cockpit automation, (2 (2, N = 119) =1.48, p = .476.  A power analysis indicated that about 775 cases would be necessary to show a significant effect.

Table 9: Interrupted Activity as a Function of Cockpit Automation Level

	Interrupted Activity
	Level of Cockpit Automation

	
	Advanced
	Traditional
	Integrated Nav/Control
	Glass Display

	Briefing
	3
	0
	0
	0

	Checklist
	9
	7
	2
	1

	Fly
	3
	1
	0
	0

	Housekeeping
	9
	7
	2
	1

	Communication
	2
	2
	0
	0

	Monitor
	38
	49
	19 
	4

	Program
	2
	NA
	2
	NA


Note:  Seven of the reports did not provide enough detail to determine exactly what activity was interrupted. Two reports did not indicate the level of cockpit automation. Thus, n = 163.
Who or what detected the effect of the interruption?


One of the more interesting questions posed by this study concerns the ability of the crew to detect the effect of an interruption. For example, an altitude deviation could be detected by the crew, by ATC who then contacts the crew, or by the automatic altitude alerter.  Table 10 shows who or what detected the effect of the interruption as a function of the crew size and the number of crew members interrupted.  

Table 10: Interruption Detection as a Function of the Number of Crew Members Interrupted

	
	Number of Crew Members Interrupted

	Detected by:
	Two-Person Crew
	Three-Person Crew

	
	1
	2
	1
	2
	3

	Flight Crew
	32
	33
	9
	2
	6

	ATC
	11
	24
	2
	1
	6

	AutomaticSystem
	8
	12
	0
	0
	2

	Total 
	51
	69
	11
	3
	14


Note:  Nine reports were excluded because they did not state who was interrupted. Three of these were from three-person crews.  Four reports from three-person crews and eight from two-person crews did not specify who or what detected the effect of the interruption and were excluded.  Three reports from two-person crews were also excluded because the effect was detected by a flight attendant in one case, a mechanic in another, and a jumpseater in a third.  Thus, n = 148. 

A three-way multiway frequency analysis examined the relations among crew size, who or what detected the interruption, and number of crew members interrupted.  Because of the small cell frequencies, ATC and automatic system were combined as a detection source for analysis purposes.  Similarly, for three-person crews, the data for two crew members interrupted was combined with those for three crew members interrupted. There was no significant three-way relation, (2 (1, N =148) = 1.06, p = .302.  There also were no significant two-way relations among crew size, who or what detected the interruption, and the number of crew members interrupted, (2 (3, N = 148) = 6.23, p = .183 for a joint test of the three two-way associations.  No power analysis was conducted on these data because of the technical difficulties associated with such estimates in a multiway frequency analysis.

Another, perhaps more interesting, way to examine these data is to determine how often the pilot who was interrupted detected the effect of the interruption.  That is, when only one pilot was interrupted, how likely is that same pilot to detect the effect of the interruption?  Fifty-eight reports clearly state that only one pilot was interrupted, identify the position of the pilot (flying or not flying), and identify who or what detected the effect of the interruption.  The breakdown of these reports by position is shown in Table 11.  A binomial test showed that the effect of the interruption was no more likely to be detected by another crew member, ATC, or an automatic system than by the pilot who was interrupted, p = .149. A sample size of about 116 would be needed to detect a significant difference between the likelihood of the interrupted pilot detecting the effect and another person or system detecting the effect.  

A two-way chi-square analysis was also conducted on the data in Table 11 to examine the relations among the cells.  This analysis showed no reliable relation between whether the pilot interrupted detected the effect of the interruption and the position of the pilot (flying or not flying), (2 (1, N = 58) = 2.11, p = .147.  A power analysis revealed that approximately twice as many (116) cases would be needed to detect a significant relation between the position of the interrupted pilot and who or what detected the effect of the interruption.   

Table 11: The Frequency of Detecting an Outcome as a Function of the Interrupted Pilot’s Position

	
	Pilot Flying
	Pilot Not Flying

	Detected
	10
	13

	Did  Not Detect
	22
	131


1This cell includes the report of the interruption of the second officer

 Detecting altitude deviations

Degani, Chappell, and Hayes (1991) examined who or what detected altitude deviations in advanced versus traditional cockpits.  One of their graphs compares the frequency of detections between ATC, pilot flying, pilot not flying, flight engineer, and automated systems. A subsequent analysis performed on these data found that crews of advanced automation cockpits were more likely to detect altitude deviations than were crews of traditional aircraft.  

We replicated their analysis, using only those cases in our database that resulted in altitude deviations, specified the level of cockpit automation, and reported who or what detected the altitude deviation. Because our sample size for altitude deviations in aircraft with traditional or advanced levels of cockpit automation was considerably smaller than theirs (85 versus 371 cases), we combined the pilot positions into a “crew “ variable.  The data that were analyzed are shown in Table 12.   A chi-square analysis (in which ATC and automatic system were combined because of low cell frequencies) showed no significant relation between automation level and who or what detected the altitude deviation, (2 (1, N = 60) < 0.01, p = .972. A chi square this small strongly suggests the lack of a true effect rather than inadequate statistical power.

Table 12: Who or What Detected the Altitude Deviation as a Function of Cockpit Automation Level 

	Who Detected?
	Cockpit  Characteristics

	
	Advanced
	Traditional

	Crew
	17 
	15 

	ATC
	9
	10

	Automatic System
	6
	3


Outcomes

Severity of outcomes

Summary data for each question in the survey are presented in Appendix B.  The five outcomes with the highest ratings (most serious outcomes), in order of severity, were no-flap takeoffs, taking off with the pitot tube covered, landing on the wrong runway, causing an accidental auto feather in IMC, and performing an emergency descent because of failure to pressurize the aircraft.   On a scale from 1 (highly unlikely to have serious safety consequences) to 5 (highly likely to have serious safety consequences), the average rating of these outcomes was 4.91, 4.32, 4.23, 4.15, and 4.09, respectively.  Visual inspection of these data revealed no commonalities in terms of the phase of flight that was interrupted, the activities that were interrupted, or the source of the interruption.  
A one-way ANOVA showed no significant difference among ratings of severity of outcome as a function of the level of cockpit automation (with two cases dropped because of missing cockpit automation level data, one dropped because it had no consequences, and four dropped because of unrated safety outcomes), F (3, 161) = 0.63, p = .614.  
When were the outcomes detected?


Sumwalt, Morrison, Watson, and Taube (1997) compared the phase in which monitoring errors occurred versus the phase in which they were detected.  We used their approach to compare the phase of flight in which the interruption occurred with the phase in which it was detected.  The data are shown in Table 13.  Note that no effects occurred or were detected in Phase 7.  

Table 13: Phase of Occurrence Versus Detection

	Phase of Occurrence
	Phase of Detection 

	
	1
	2
	3
	4
	5
	6
	8
	9

	1
	9
	6
	5
	1
	
	
	1
	

	2
	
	
	2
	
	
	
	
	

	3
	
	
	47
	5
	
	
	
	

	4
	
	
	
	15
	1
	
	
	

	5
	
	
	
	
	50
	3
	1
	

	6
	
	
	
	
	
	15
	4
	

	8
	
	
	
	
	
	
	3
	

	9
	
	
	
	
	
	
	
	1


Note:  Two reports provided insufficient information to identify when the effect was detected.  One effect was detected the next day.  These three reports were omitted from the table.  

These data show that, with the exception of Phase 1 (Acquiring the flight-planning documentation through aligning the aircraft for takeoff), the effect on an interruption was usually detected in the same phase of flight in which it occurred.  

Errors

A total of 53 errors were mentioned in 49 reports.  Of these, 21 (39.6%) involved a checklist.  Ten (18.9%) concerned failing to reset or setting the altimeter incorrectly during climb or descent.  Two  (3.8%) involved a problem with the briefing, and three (5.7%) concerned entering data into the FMS or INS.  Each of the remaining 17 types of error occurred only once.  

Four reports listed two errors that resulted from the interruption.  In three of them, one error caused or included a second error.  In the remaining report, the two errors were independent of each other.

Errors involving checklists

Crews that are interrupted just before beginning a checklist or during a checklist can make four types of errors.  The crew could (1) fail to complete the checklist that was in progress at the time of the event, (2) delay beginning the checklist, (3) omit the checklist, or (4) skip a step in the checklist.  Because several accidents have been attributed to crews skipping steps in the checklist or omitting checklists, the relation between errors in checklist performance, the specific checklist that was interrupted (or omitted), and the outcome will be examined in detail below. The frequency with which the four types of errors were reported for each checklist is shown in Table 14.

Table 14: Type of Error as a Function of the Checklist Interrupted

	Error
	                                         Checklist

	
	Before Start
	Before  Takeoff
	After Takeoff
	Approach/ Descent

	Omitted
	0
	0
	4

3.73
	1

3.73

	Late
	0
	0
	0
	1

3.18

	Not Resumed
	0
	1

1.55
	0
	2

3.73

	Missed Step
	4

2.12
	3

2.67
	4

3.35
	1

3.14


Note:  The numbers in red italics are the average safety consequence rating of the outcomes associated with the errors on a specific checklist

Outcomes as a function of type of error

Do the four types of checklist errors lead to outcomes that differ in severity? All five of the reports involving an omitted checklist resulted in an altitude deviation, which had a rated safety consequence of 3.73 out of 5.00. The late checklist execution resulted in a failure to make a crossing restriction, which had a rated consequence of 3.18. Thus, the outcomes of both of these types of errors had moderate safety consequences. Not resuming an interrupted checklist resulted in two altitude deviations and one low-speed aborted takeoff.  The average rated consequence of these three outcomes was 3.00.  Of the twelve reports of a missed checklist step, one resulted in a no-flap takeoff, two in a failure to pressurize the cabin, two in a low-speed aborted takeoff, and one in an automatic engine feather during climb in IMC.  The other six outcomes were pushing back without released fuel, taking off without released fuel, minor damage to the aircraft during pushback, an altitude deviation, taxiing without an illuminated seatbelt sign, and landing without notifying the flight attendant.  The average rated safety consequence for these eleven outcomes was 2.81 (taxiing without an illuminated seatbelt sign was not rated).  A one-way ANOVA showed no significant difference in severity of outcome as a function of type of checklist error, F(2, 17) = 1.42, p = .269 (with late and not resumed checklist categories combined).  The power analysis suggested that this pattern of results might have produced a significant effect with a sample size of 45.  

Outcomes as a function of the checklist interrupted

Do interruptions of any of the four checklists shown in Table 14 result in differentially more serious outcomes?  Interruptions of the Before Start checklist resulted in minor aircraft damage during pushback, taxiing without an illuminated seatbelt sign, takeoff without released fuel, and pushback without released fuel. Interruptions of the Before Takeoff checklist resulted in three low-speed aborted takeoffs and a no-flaps takeoff. The eight interruptions of the After Takeoff checklist caused five altitude deviations, two losses of cabin pressure, and one engine auto feather in instrument meteorological conditions (IMC).   Three of the Approach/Descent checklist interruptions resulted in an altitude deviation, one in failure to make a crossing restriction, and one in landing without notifying the flight attendant.   A one-way ANOVA showed no significant difference in severity of outcome as a function of the specific checklist interrupted, F (3, 16) = 2.94, p = .065.  A power analysis suggests that a sample size of about 30 would be necessary to validate the pattern of results should it reflect the population.  The pattern suggests that less severe outcomes are associated with interruptions of the Before Start and Before Takeoff Checklists than with the After Takeoff and Approach/Descent Checklists.  

Traditional aircraft versus automated aircraft


The frequency of the 21 checklist errors as a function of the level of cockpit automation is shown in Table 15.  A 2 x 2 analysis was performed on advanced versus other levels of cockpit automation by missed-step versus other checklist errors. Fisher’s exact test was non-significant (p = .642 for a two-sided test). 

 Table 15: Checklist Errors as a Function of Cockpit Automation Level

	Error
	Level of Cockpit Automation

	
	Advanced
	Integrated 

Nav/Control
	Display
	Traditional

	Omitted
	5
	0
	0
	0

	Late
	1
	0
	0
	0

	Not Resumed
	1
	1
	0
	1

	Missed Step
	7
	0
	1
	4


Errors involving the altimeter


Ten errors involved either failing to reset the altimeter passing 18,000 ft or setting the altimeter incorrectly. Table 16 shows these two types of errors as a function of the level of cockpit automation.  Most of the outcomes associated with these errors had moderate safety consequences: seven resulted in altitude deviations and two in missed crossing restrictions.  One report, however, of an incorrectly set altimeter resulted in a potential controlled flight into terrain (CFIT) and was avoided only when the crew received a low-altitude alert from ATC.  

Table 16: Altimeter Errors as a Function of Cockpit Automation Level 
	Error
	Level of Cockpit Automation

	
	Glass Display
	Advanced
	Traditional
	Integrated Nav/Control

	Did Not Reset
	0
	6
	0
	1

	Incorrectly Set
	0
	3
	0
	0


Table 16 seems to suggest that altimeter errors are more common in aircraft with the advanced level of automation.  Because of small cell sizes, the other three levels of cockpit automation were combined for a binomial test, which showed that, indeed, there was a greater likelihood of altimeter errors in aircraft with the advanced level of automation than in the other three combined, p = .021.  Are the two types of error (did not reset versus incorrectly reset) equally common among aircraft with the advanced level of cockpit automation?  A binomial test failed to reveal a statistically significant difference, p = .508.  A power analysis indicated that about four times as many cases (36) would be required to show a statistically reliable result, given the pattern of results (twice as many instances of failure to reset the altimeter as of incorrectly setting it).

Discussion

General Findings


This study was designed to identify the effect of interruptions on crew performance using incidents described in ASRS reports.  More specifically, this study identified who was interrupted, the activities that were interrupted, and the effects (outcomes) of the interruptions.  We also examined how factors such as crew size and level of cockpit automation affected who was interrupted, the activities that were interrupted, and errors.  

One of the more striking outcomes of this investigation concerned the number of pilots who were interrupted by an event.  Members of a professional flight crew normally are assigned specific cockpit duties.  Typically, the pilot not flying is assigned all radio communications.  Table 5 shows that ATC communications interrupted more than one pilot 55.6% of the time for two-person crews and 80.0% of the time for three-person crews.  Table 5 shows similar percentages for the Automatic Warning and Equipment Problem categories.  These results may indicate a lack of cockpit discipline or poor cockpit resource management.  However, they may also reflect a reporting bias. As noted by Chappell (1994), reports submitted to the ASRS database appear to be heavily biased toward incidents that require immunity.  Given that some of the search parameters (multi-engine aircraft and air carrier or corporate operator) used to locate reports for this study de facto limited the database to incidents reported by professional pilots, the bias toward reporting incidents requiring immunity is understandable.  

Table 7, which deals with interruptions to only one pilot, shows that the pilot flying is interrupted surprisingly often.  Again, since radio communications are typically assigned to the pilot not flying, we would anticipate that only the pilot not flying should be interrupted by ATC.  However, when only one pilot is interrupted by ATC, 33.3% of the interruptions involve the pilot flying.  The flight attendants also interrupt the pilot flying surprisingly often.  


One of the more interesting questions posed by these data concern detecting the effect of an interruption.    As shown in Table10, the probability that one of the flight crew will detect the effect of an interruption was about 0.54 for two-person crews and 0.61 for three-person crews.  Perhaps a more interesting finding concerns the likelihood that the effect of the interruption will be detected by the person who was interrupted.  The relevant data are shown in Table 11 and demonstrate that the interrupted pilot has a probability of 0.39 of detecting the effect.  This result highlights the need for a coordinated crew response to interruptions.


Pilots, operations managers, and safety analysts have recognized the problems associated with interrupted checklists.  The results of this study confirm the need for well learned procedures dealing with interrupted checklists: 5 of the 21 reported errors involved checklists that were completely omitted, 3 involved checklists that were never resumed, and 12 reported omitted steps. The data shown in Table 14 indicate that interruptions of the After Takeoff and Approach/Descent checklists tend to have more serious outcomes from a safety perspective than do interruptions of the Before Start and Before Takeoff checklists although the analysis missed statistical significance (p =.065).  These data may indicate a need for the continued development of procedures to deal with interrupted checklists. 


Table 16 shows that the overwhelming proportion of altimeter errors occurred in aircraft with the advanced level of cockpit automation.  At this point, it is impossible to know whether this result represents a bias in this specific group of ASRS reports, a bias in the ASRS reports as a whole, or an accurate reflection of an operational problem.  In any case, this problem deserves more detailed investigation.   

The reports used in this analysis failed to show two interesting effects.  First, pilots were rarely interrupted while programming the FMS or manipulating the automation. These results are unlike those of Sumwalt et al. (1997), who found that 30% of monitoring errors were preceded by FMS programming.  In contrast, only 4 of 164 (2.4%) reports in this study mentioned FMS or INS programming prior to the interruption.  The difference between the results is difficult to explain.  Second, the analyses revealed only one significant effect involving the level of automation.  Automation has been of concern to the human factors community for over two decades (e.g., Boehm-Davis, Curry, Wiener, and Harrison, 1981) although most of the concern has centered on mode awareness problems (e.g., Sarter and Woods, 1992).  Many of the types of events defined in this study (flight attendants’ calls, ATC communications, etc.) are unrelated to cockpit automation and may have obscured any differences.  

The label “Poor Task Management” could be applied to many of the ASRS reports analyzed in this study.  However, such labeling may dismiss appropriate crew performance.  Consider a scenario in which the crew receives a TCAS alert or a resolution advisory during the descent to land.  Both members of the crew begin searching for other aircraft and deviate from their assigned altitude.  Is this an example of poor task management?  Arguably, TCAS alerts and advisories are very important signals that should have a higher priority than routine procedural items and instrument monitoring.  Thus, the crew may have acted correctly even though their actions resulted in a deviation from their assigned altitude. 

Comparisons with Prior ASRS Investigations


Before making any recommendations about changes in crew performance or training, the results of this study should be compared to those of prior studies that used the ASRS database to examine human performance issues.  Do the results of this investigation support those of similar studies?  One such study was by Degani et al., (1991) who examined altitude deviations in advanced versus traditional aircraft.  The results of this study did not replicate those of Degani et al.: We did not find that crews of aircraft with advanced automation were more likely to detect an altitude deviation than those of a traditional aircraft.  


The data shown in Table 13 do not replicate those of Sumwalt et al. (1997). With the exception of interruptions that occurred in Phase 1, the effect of an interruption generally was detected in the phase in which it occurred.  However, the data shown in Table 13 are not strictly comparable to those of Sumwalt et al.  because they included interruptions of all types of activities, not just monitoring.  The data shown in Table 17 are limited to reports that describe the interruption of monitoring behavior and, therefore, are more comparable to those of Sumwalt et al.   

Sumwalt et al. noted that the effect of errors that occurred in climb (Phase 3), cruise (Phase 4), or initial descent (Phase 5) were usually detected in the same phase of flight, whereas those that occurred during taxi out (Phase 1) and takeoff (Phase 2) were the least likely to be detected in the same phase.  The data shown in Table 17 generally tend to support Sumwalt et al.’s findings.  

Table 17: Phase of Occurrence Versus Detection for Monitoring interruptions

	Phase of Occurrence
	Phase of Detection 

	
	1
	2
	3
	4
	5
	6
	8
	9

	1
	3
	1
	
	
	
	
	
	

	2
	
	
	1
	
	
	
	
	

	3
	
	
	41
	1
	
	
	
	

	4
	
	
	
	11
	
	
	
	

	5
	
	
	
	
	37
	
	
	

	6
	
	
	
	
	
	9
	2
	

	8
	
	
	
	
	
	
	2
	

	9
	
	
	
	
	
	
	
	1


Bliss et al. (1999) examined alarm-related incidents in the ASRS database. They noted that approximately 27% of the incidents were false alarms and that many of these were TCAS alerts and resolution advisories.  In the current report, two event categories, TCAS and automatic warnings, contained the events studied by Bliss et al. Of the seventeen reports involving TCAS, thirteen provided sufficient information to determine whether the warning was real or a false alarm. Only three (3/13; 23.1%) of these indicated that the warning was probably a false alarm—i.e., no aircraft was in the vicinity that could have triggered the warning or alert.  Of the twenty-three events involving an automatic warning, thirteen gave sufficient details to determine whether the warning was a false alarm or real and only three (3/13; 23.1%) of these were false alarms.  Thus, the data from both studies agree that about one-fourth of warnings and alerts are false alarms.  

Summary

In summary, an analysis of the ASRS reports produced three major findings.  First, events frequently interrupt more than one crew member.  Second, a crew member detected the effect of an interruption in a little over 50% of the reports.  However, when only one crew member was interrupted, the interrupted crew member detected the effect of the interruption in less than 40% of the relevant reports. Third, automation does not appear to have much effect on the activities that were interrupted, how the effect of the interruption was detected, or the severity of the outcome.

Recommendations
We have attempted to present the results of this effort in a manner that is useful to the aviation community in general and to safety managers, trainers, and flight operations managers in particular.  The purpose of the first three recommendations given below is to stimulate air carrier and training organizations to review their procedures, and, if necessary, develop new ones that may be able to help crews identify interruptions expeditiously and combat them effectively.  The last two recommendations concern new software that could address the problem of omitted checklists and transition altitude problems.

Practicing interruptions


Simulator instructors should interrupt ongoing tasks with ATC communications, requests from the cabin crew, etc.  The first author has noted that many simulator instructors delay ATC communications and other distractions until the crew finishes checklists and other important tasks.  This procedure does not allow the crew to gain experience with interruptions in a safe environment and should be modified.  

Checklist discipline


Air carrier procedures should require a pilot to start a checklist from the beginning whenever he/she is interrupted.  Simulator instructors should plan interruptions during checklists to allow crews to practice this procedure.

Allocation of duties

The duties of each crew member should be clearly specified and practiced.  Communication tasks should be allocated to specific crew members.  Additionally, one member of the crew should be responsible for responding to the cabin crew.  This observation has been noted by other investigators (Dismukes, Loukopoulos, and Jobe, in press) and should receive serious consideration.

Automate resetting the altimeter for transition altitudes

System designers should consider developing FMS software that automatically resets the altimeter passing the transition altitude or level.  Although the transition altitude or level varies between countries, it is included on navigation charts.  Since airports and navigation facilities are stored in the system database, including the transition altitude or level in the database should be straightforward.  

Electronic checklists


Several investigators (Mosier, Palmer, and Degani, 1992; Palmer and Degani, 1991) have studied using electronic checklists to reduce the likelihood of a missed step or failure to resume an interrupted checklist.  Although electronic checklists may reduce these two types of errors, they cannot reduce the likelihood of an omitted checklist.   System designers may want to consider a “cockpit task management system” (Kim and Funk, 1995), a knowledge-based system that tracks the status of the aircraft and identifies the tasks that should be in progress.  
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Appendix A: Safety Consequences of Outcomes Survey

This survey is part of a research effort conducted by Dr. Diane Damos under contract to NASA-Ames Research Center.  This research examines the effect of interruptions on the tasks being performed by the crew.  As part of this research effort, approximately 600 ASRS reports dealing with distractions and interruptions were reviewed.  Some of the information being analyzed from these reports concerns the final outcome of the interruption, such as an altitude bust or a loss of cabin pressurization.  For some of the statistical analyses, the final outcomes need to be rated in terms of their potential safety consequences. 

We would like you to rate the outcomes listed below.  Although you may not have flown an aircraft that could experience some of the outcomes described below, all of these outcomes occurred and were reported to ASRS.  Please read all twenty-eight outcomes before you begin rating them.

Please rate each of the outcomes described below, using as your scale:


1 = highly unlikely to have to serious safety consequences

 
2 = unlikely to have serious safety consequences


3 = may have serious safety consequences


4 = likely to have serious safety consequences


5 = highly likely to have serious safety consequences

Crew climbs or descends through assigned altitude


1     2     3      4     5

Crew fails to make a crossing restriction




1     2     3      4     5

Crew deviates from assigned track 




1     2     3      4     5

Crew allows aircraft speed to exceed 250 kts below 10,000 ft

1     2     3      4     5

Crew fails to turn on hydraulic pumps.  Aircraft moves with parking-

brake lever set after being push backed and after the tow tractor has 

disconnected. 







1     2     3      4     5

Crew fails to pressurize aircraft (no emergency descent) 


1     2     3      4     5

Crew performs an emergency descent from 31,000 ft because they

failed to pressurize the aircraft.





1     2     3      4     5

Crew induces accidental engine autofeather during climb in IMC

1     2     3      4     5

Flight attendant is not prepared for landing because of lack of 

notification from crew






1     2     3      4     5

Pilot flies through the localizer





1     2     3      4     5

Pilot performs S turns on final 





1     2     3      4     5

Crew takes off with pitot covers installed



1     2     3      4     5

Crew delays contacting ground control after landing


1     2     3      4     5

Crew lands without clearance





1     2     3      4     5

Crew lands on the wrong runway




1     2     3      4     5

Crew performs the landing checklist late (at or below 500 ft)

1     2     3      4     5

Crew performs a low-speed aborted takeoff



1     2     3      4     5

Aircraft receives minor damage during pushback and returns to gate
1     2     3      4     5

Crew experiences a near mid-air collision 



1     2     3      4     5

Crew takes off without flaps





1     2     3      4     5

Crew departs with open aircraft logbook item (cabin cosmetic)

1     2     3      4     5

Crew pushes back without released fuel and returns to gate

1     2     3      4     5

Crew takes off without released fuel




1     2     3      4     5

Crew deviates from taxi instructions (no runway incursion) 

1     2     3      4     5

Crew taxis onto active runway without clearance



1     2     3      4     5

Crew receives GPWS because of incorrectly set altimeter

1     2     3      4     5

Crew accidentally slows to stick shaker at cruise



1     2     3      4     5

ATC issues a low-altitude alert





1     2     3      4     5

Thank you for participating in this survey.

Appendix B: Summary Statistics for Safety Consequences of Outcomes Survey
	Question
	N
	Minimum Score
	Maximum Score
	Mean
	Std. Dev.

	Altitude
	22
	3
	5
	3.727
	0.827

	Crossing Restriction
	22
	1
	4
	3.182
	0.664

	Track
	22
	2
	4
	3.182
	0.501

	Airspeed
	22
	1
	3
	1.955
	0.653

	Aircraft moves
	21
	2
	5
	3.524
	0.814

	No Pressurization
	21
	2
	5
	2.762
	0.889

	No Pressurization; Emergency Descent
	22
	3
	5
	4.091
	0.750

	Autofeather
	20
	3
	5
	4.100
	0.788

	Unprepared Flight Attendant
	22
	1
	5
	3.136
	0.941

	Localizer
	22
	2
	5
	3.227
	0.813

	S Turns on Final
	22
	1
	3
	2.227
	0.612

	Pitot Covers
	22
	3
	5
	4.318
	0.646

	Ground Control
	22
	1
	4
	2.500
	0.673

	No Clearance
	22
	1
	5
	3.409
	0.959

	Wrong Runway
	22
	2
	5
	4.227
	0.752

	Late Checklist
	22
	1
	4
	2.909
	0.750

	Low Speed Abort
	22
	1
	3
	1.545
	0.671

	Damage
	22
	1
	3
	1.545
	0.596

	Near Midair
	22
	2
	5
	3.545
	1.057

	No Flap Takeoff
	22
	4
	5
	4.909
	0.294

	Open Logbook Item
	22
	1
	3
	1.364
	0.581

	Pushback Without Fuel
	22
	1
	3
	1.409
	0.590

	Takeoff without Fuel
	22
	1
	4
	3.409
	0.734

	Deviates in Taxi
	22
	2
	5
	3.818
	1.006

	Taxis onto Active
	22
	1
	5
	3.636
	1.093

	GPWS
	22
	1
	5
	3.591
	1.098

	Stick Shaker
	22
	2
	5
	3.773
	0.869

	Low Altitude Alert
	22
	2
	5
	3.682
	0.894
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		210		2		3.2		ATC		PNF FO				mlg		737-300		nav								121		monitor				n

		210		2		3.3		ATC		PNF FO				mlg		737-300		nav								121		checklist				y		y

		210		2		3.3		ATC		PNF FO				mlg		737-300		nav								121		monitor				n

		210		2		3.3		ATC		PNF FO				mlg		737-300		nav								121		manipulate				n

		210		2		3.3		ATC		PNF FO				mlg		737-300		nav								121		monitor				n

		210		2		3.3		ATC		PNF FO				mlg		737-300		nav								121		write				n

		210		2		5.3		ATC		PNF FO				mlg		737-300		nav								121		checklist				y		y

		210		2		5.3		ATC		PNF FO				mlg		737-300		nav								121		manipulate charts				y		y

		210		2		5.3		ATC		PNF FO				mlg		737-300		nav								121		tune radio				n

		210		2		5.3		ATC		PNF FO				mlg		737-300		nav								121		manipulate				y		y

		210		2		5.3		ATC		PNF FO				mlg		737-300		nav								121		monitor				n

		210		2		5.3		ATC		PNF FO				mlg		737-300		nav								121		monitor				n

		210		2		5.3		ATC		PNF FO				mlg		737-300		nav								121		monitor				n

		210		2		6		ATC		PNF FO				mlg		737-300		nav								121		monitor				n

		210		2		6		ATC		PNF FO				mlg		737-300		nav								121		manipulate charts				n

		210		2		6		ATC		PNF FO				mlg		737-300		nav								121		monitor				n

		210		2		6		ATC		PNF FO				mlg		737-300		nav								121		monitor				n

		210		2		6		ATC		PNF FO				mlg		737-300		nav								121		monitor				n

		210		2		6		ATC		PNF FO				mlg		737-300		nav								121		monitor				n

		221		2		2.5		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		3.3		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		3.3		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		3.3		alt alert		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		3.3		tcas		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		3.3		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		3.3		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		3.3		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		3.3		ATC		PNF FO				mlg		737-700		g								121		manipulate				y		y

		221		2		3.3		alt alert		PNF FO				mlg		737-700		g								121		manipulate				n

		221		2		3.3		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		3.3		alt alert		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		3.3		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		3.3		alt alert		PNF FO				mlg		737-700		g								121		checklist				n

		221		2		3.3		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		3.3		alt alert		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		3.3		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		3.3		ATC		PNF FO				mlg		737-700		g								121		talk				y		y

		221		2		3.3		ATC		PNF FO				mlg		737-700		g								121		talk				y		y

		221		2		3.3		ATC		PNF FO				mlg		737-700		g								121		talk				y		y

		221		2		3.3		ATC		PNF FO				mlg		737-700		g								121		listen				n

		221		2		3.3		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		3.3		alt alert		PNF FO				mlg		737-700		g								121		listen				n

		221		2		4		ATC		PF CA				mlg		737-700		g								121		monitor				n

		221		2		4		ATC		PNF FO				mlg		737-700		g								121		listen				n

		221		2		4		ATC		PNF FO				mlg		737-700		g								121		listen				n

		221		2		4		ATC		PNF FO				mlg		737-700		g								121		listen				n

		221		2		4		ATC		PNF FO				mlg		737-700		g								121		listen				n

		221		2		4		ATC		PNF FO				mlg		737-700		g								121		listen				n

		221		2		4		ATC		PNF FO				mlg		737-700		g								121		listen				n

		221		2		4		alt alert		PNF FO				mlg		737-700		g								121		listen				n

		221		2		4		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		4		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		4		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		4		FA chime		PNF FO				mlg		737-700		g								121		listen				n

		221		2		4		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		4		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		5.2		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		5.2		ATC		PF CA				mlg		737-700		g								121		monitor				n

		221		2		5.2		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		5.3		ATC		PNF FO				mlg		737-700		g								121		write				n

		221		2		5.3		alt alert		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		5.3		ATC		PNF FO				mlg		737-700		g								121		manipulate approach plate				n

		221		2		5.3		ATC		PNF FO				mlg		737-700		g								121		read				y		y

		221		2		5.3		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		6.5		ATC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		6.5		alt alert		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		6.5		atC		PNF FO				mlg		737-700		g								121		monitor				n

		221		2		6.5		atC		PNF FO				mlg		737-700		g								121		manipulate				n

		221		2		6.5		atC		PNF FO				mlg		737-700		g								121		monitor				n

		241		2		2.5		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		241		2		3.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		241		2		3.3		ATC		PNF FO				mlg		737-400		g								121		manipulate				n

		241		2		3.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		241		2		3.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		241		2		3.3		alt alert		PNF FO				mlg		737-400		g								121		listen				n

		241		2		3.3		FA chime		PNF FO				mlg		737-400		g								121		listen				n

		241		2		4		ATC		PNF FO				mlg		737-400		g								121		talk				y		n

		241		2		4		ATC		PNF FO				mlg		737-400		g								121		talk				y		y

		241		2		4		ATC		PNF FO				mlg		737-400		g								121		manipulate approach plate				y		y

		241		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n

		241		2		4		ATC		PNF FO				mlg		737-400		g								121		manipulate				y		y

		241		2		4		alt alert		PNF FO				mlg		737-400		g								121		monitor				n

		241		2		4		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		241		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n

		241		2		4		ATC		PNF FO				mlg		737-400		g								121		manipulate				n

		241		2		4		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		241		2		4		FA chime		PNF FO				mlg		737-400		g								121		manipulate				n

		241		2		5.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		241		2		5.3		ATC		PNF FO				mlg		737-400		g								121		checklist				y		y

		241		2		6.5		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		241		2		6.5		ATC		PNF FO				mlg		737-400		g								121		manipulate				y		y

		241		2		6.5		alt alert		PNF FO				mlg		737-400		g								121		monitor				n

		241		2		6.5		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		241		2		6.5		alt alert		PNF FO				mlg		737-400		g								121		talk				n

		241		2		6.5		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		241		2		6.5		ATC		PNF FO				mlg		737-400		g								121		manipulate				n

		241		2		6.5		landing gear warning		PNF FO				mlg		737-400		g								121		monitor				n

		241		2		6.5		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		241		2		6.5		ATC		PNF FO				mlg		737-400		g								121		manipulate				n

		242		2		2.5		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		ATC		PNF FO				mlg		737-400		g								121		talk				y		y

		242		2		3.2		ATC		PNF FO				mlg		737-400		g								121		listen				n

		242		2		3.2		alt alert		PNF FO				mlg		737-400		g								121		listen				n

		242		2		3.2		alt alert		PNF FO				mlg		737-400		g								121		tune radio				n

		242		2		3.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		FA chime		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		alt alert		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		alt alert		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		ATC		PNF FO				mlg		737-400		g								121		PA				y		y

		242		2		3.2		FA chime		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		alt alert		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		3.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n

		242		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n

		242		2		4		master caution		PNF FO				mlg		737-400		g								121		talk				y		y

		242		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n

		242		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n

		242		2		4		FA chime		PNF FO				mlg		737-400		g								121		eat				y		y

		242		2		4		ATC		PNF FO				mlg		737-400		g								121		eat				y		y						not for them

		242		2		4		ATC		PNF FO				mlg		737-400		g								121		eat				y		y

		242		2		4		ATC		PNF FO				mlg		737-400		g								121		eat				y		y

		242		2		4		ATC		PNF FO				mlg		737-400		g								121		read				y		y

		242		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n

		242		2		4		FA chime		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n

		242		2		5.2		ATC		PNF FO				mlg		737-400		g								121		listen				n

		242		2		5.2		ATC		PNF FO				mlg		737-400		g								121		listen				n

		242		2		5.2		ATC		PNF FO				mlg		737-400		g								121		listen				n

		242		2		5.2		ATC		PNF FO				mlg		737-400		g								121		listen				n

		242		2		5.2		ATC		PNF FO				mlg		737-400		g								121		listen				n

		242		2		5.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		5.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		6.4		ATC		PNF FO				mlg		737-400		g								121		manipulate				n

		242		2		6.4		alt alert		PNF FO				mlg		737-400		g								121		manipulate				n

		242		2		6.4		alt alert		PNF FO				mlg		737-400		g								121		listen				n

		242		2		6.4		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		6.4		alt alert		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		6.4		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		6.4		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		6.4		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		6.4		alt alert		PNF FO				mlg		737-400		g								121		monitor				n

		242		2		6.4		ATC		PNF FO				mlg		737-400		g								121		manipulate				n

		242		2		6.4		landing gear warning		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		3.3		ATC		PNF FO				mlg		737-400		g								121		checklist				y		y

		243		2		3.3		ATC		PNF FO				mlg		737-400		g								121		checklist		manipulate		y		y		n		n

		243		2		3.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		3.3		ATC		PNF FO				mlg		737-400		g								121		tune radio				n

		243		2		3.3		alt alert		PNF FO				mlg		737-400		g								121		tune radio				n

		243		2		3.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		3.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		3.3		FA chime		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		3.3		master caution		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		3.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		3.3		alt alert		PNF FO				mlg		737-400		g								121		talk				n

		243		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n

		243		2		4		FA chime		PNF FO				mlg		737-400		g								121		manipulate				n

		243		2		4		ATC		PNF FO				mlg		737-400		g								121		talk				n

		243		2		4		ATC		PNF FO				mlg		737-400		g								121		manipulate				y		y

		243		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n

		243		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n

		243		2		4		FA chime		PNF FO				mlg		737-400		g								121		listen				n

		243		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n

		243		2		4		fA enters		PNF FO				mlg		737-400		g								121		listen				n

		243		2		4		ATC		PNF FO				mlg		737-400		g								121		manipulate approach plate				y		y

		243		2		4		FA chime		PNF FO				mlg		737-400		g								121		listen				n

		243		2		4		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n

		243		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n

		243		2		4		ATC		PF CA				mlg		737-400		g								121		write				n

		243		2		4		ATC		PF CA				mlg		737-400		g								121		monitor				n

		243		2		4		ATC		PNF FO				mlg		737-400		g								121		read				y		y

		243		2		5.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		5.2		ATC		PNF FO				mlg		737-400		g								121		talk				n		n complete

		243		2		5.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		5.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		5.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		5.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		5.3		alt alert		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		5.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		5.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		5.3		ATC		PNF FO				mlg		737-400		g								121		tune radio				y		y

		243		2		5.3		alt alert		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		5.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		5.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		5.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		5.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		5.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		5.3		landing gear warning		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		6.4		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		6.4		alt alert		PNF FO				mlg		737-400		g								121		tune radio				n

		243		2		6.4		alt alert		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		6.4		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		243		2		6.4		alt alert		PNF FO				mlg		737-400		g								121		monitor				n

		244		2		2.5		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		244		2		3.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		244		2		3.3		ATC		PNF FO				mlg		737-400		g								121		monitor				n

		244		2		3.3		ATC		PNF FO				mlg		737-400		g								121		manipulate				n

		244		2		3.3		alt alert		PNF FO				mlg		737-400		g								121		write				n

		244		2		4		ATC		PNF FO				mlg		737-400		g								121		manipulate approach plate				y		y

		244		2		4		ATC		PNF FO				mlg		737-400		g								121		manipulate approach plate				y		y

		244		2		4		ATC		PNF FO				mlg		737-400		g								121		manipulate approach plate				y		y

		244		2		4		ATC		PNF FO				mlg		737-400		g								121		program				y		y

		244		2		4		ATC		PNF FO				mlg		737-400		g								121		tune radio				n		n

		244		2		4		ATC		PNF FO				mlg		737-400		g								121		drink				y		y

		244		2		4		ATC		PF CA				mlg		737-400		g								121		listen				n

		244		2		4		ATC		PNF FO				mlg		737-400		g								121		talk				y		y

		244		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n		n

		244		2		4		ATC		PF CA				mlg		737-400		g								121		talk				y		y

		244		2		4		ATC		PNF FO				mlg		737-400		g								121		listen				n

		244		2		4		FA chime		PNF FO				mlg		737-400		g								121		listen				n

		244		2		4		ATC		PF CA				mlg		737-400		g								121		talk				y		y

		244		2		5.2		alt alert		PNF FO				mlg		737-400		g								121		talk				n

		244		2		5.2		ATC		PNF FO				mlg		737-400		g								121		listen				n

		244		2		5.2		ATC		PNF FO				mlg		737-400		g								121		read				n

		244		2		5.2		ATC		PNF FO				mlg		737-400		g								121		listen				n

		244		2		5.2		ATC		PNF FO				mlg		737-400		g								121		monitor				n		n

		244		2		6		ATC		PNF FO				mlg		737-400		g								121		monitor				n		n

		244		2		6		alt alert		PNF FO				mlg		737-400		g								121		monitor				n		n

		244		2		6		ATC		PNF FO				mlg		737-400		g								121		monitor				n		n

		244		2		6		alt alert		PNF FO				mlg		737-400		g								121		monitor				n		n

		244		2		6		ATC		PNF FO				mlg		737-400		g								121		monitor				n		n

		244		2		6		alt alert		PNF FO				mlg		737-400		g								121		monitor				n		n

		244		2		6		ATC		PNF FO				mlg		737-400		g								121		monitor				n		n

		244		2		6		autopilot warning		PNF FO				mlg		737-400		g								121		monitor				n		n

		244		2		6		ATC		PNF FO				mlg		737-400		g								121		monitor				n		n

		244		2		6		ATC		PNF FO				mlg		737-400		g								121		monitor				n		n

		244		2		6		TCAS		PNF FO				mlg		737-400		g								121		talk				n		n

		401		2		3.2		ATC		PNF FO				ltt		BE1900		t								91		monitor				n		n

		401		2		3.2		ATC		PNF FO				ltt		BE1900		t								91		checklist				y		y

		401		2		3.2		ATC		PNF FO				ltt		BE1900		t								91		checklist				y		?

		401		2		3.2		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		401		2		3.2		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		401		2		3.2		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		401		2		3.2		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		401		2		3.2		ATC		PNF FO				ltt		BE1900		t								91		talk				n

		401		2		3.2		ATC		PNF  CO				ltt		BE1900		t								91		house proc				n

		401		2		5.3		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		402		2		3.2		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		402		2		4		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		402		2		5.3		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		402		2		5.3		ATC		PNF  CO				ltt		BE1900		t								91		talk				y		y

		402		2		5.3		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		402		2		5.3		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		402		2		5.3		ATC		PNF  CO				ltt		BE1900		t								91		tune weather radar				n

		402		2		5.3		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		402		2		5.3		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		402		2		5.3		ATC		PNF  CO				ltt		BE1900		t								91		tune weather radar				n

		402		2		5.3		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		402		2		5.3		ATC		PNF  CO				ltt		BE1900		t								91		tune weather radar				n

		402		2		5.3		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		403		2		3.2		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		403		2		3.2		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		403		2		3.2		ATC		PNF  CO				ltt		BE1900		t								91		tune weather radar				n

		403		2		3.2		ATC		PNF  CO				ltt		BE1900		t								91		tune weather radar				y		y

		403		2		3.2		ATC		PNF  CO				ltt		BE1900		t								91		tune weather radar				y		y

		403		2		3.2		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		403		2		3.2		ATC		PNF  CO				ltt		BE1900		t								91		tune weather radar				y		y

		403		2		4		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		403		2		4		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		403		2		5.3		ATC		PNF  CO				ltt		BE1900		t								91		monitor				n

		404		2		3.2		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		404		2		3.2		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		404		2		4		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		404		2		4		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		404		2		4		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		404		2		4		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		404		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		404		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		talk				n

		404		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		temp				n

		404		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		manipulate approach plate				y		y

		404		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		talk				n

		404		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		404		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		404		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		checklist				y		y

		404		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		404		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		404		2		6		ATC		PNF CA				ltt		BE1900		t								91		talk				n

		404		2		6		ATC		PNF CA				ltt		BE1900		t								91		house proc				y		y

		405		2		3.3		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		405		2		4		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		405		2		4		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		405		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		talk				y		y

		405		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		checklist				y		y

		405		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		405		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		405		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		talk				n

		405		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		405		2		6		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		405		2		6		ATC		PNF CA				ltt		BE1900		t								91		tune alt alert				n

		405		2		6		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		405		2		6		ATC		PNF CA				ltt		BE1900		t								91		checklist				y		y

		405		2		6		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		406		2		2.5		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		406		2		3.3		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		406		2		3.3		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		406		2		3.3		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		406		2		3.3		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		406		2		4		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		406		2		4		ATC		PNF CA				ltt		BE1900		t								91		listen				y		y

		407		2		3.3		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		407		2		4		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		407		2		4		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		407		2		5.3		ATC		PNF CA				ltt		BE1900		t								91		checklist				y		?

		407		2		6		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		407		2		6		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		407		2		6		ATC		PNF CA				ltt		BE1900		t								91		monitor				n

		408		2		2.5		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		408		2		3.2		ATC		PNF FO				ltt		BE1900		t								91		checklist				y		y

		408		2		3.3		ATC		PNF FO				ltt		BE1900		t								91		tune radio				n

		408		2		3.3		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		408		2		6		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		408		2		6		pilot		PNF FO				ltt		BE1900		t								91		checklist				y		y

		409		2		3.3		TCAS		PNF FO				ltt		BE1900		t								91		tune radio				n

		409		2		3.3		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		409		2		3.3		ATC		PNF FO				ltt		BE1900		t								91		talk				y		y

		409		2		3.3		ATC		PNF FO				ltt		BE1900		t								91		checklist				y		y

		409		2		4		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		409		2		4		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		409		2		4		ATC		PNF FO				ltt		BE1900		t								91		tune instrument				n

		409		2		5.3		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		409		2		5.3		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		409		2		5.3		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		409		2		5.3		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		409		2		5.3		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		410		2		3.2		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		410		2		3.3		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		410		2		3.3		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		410		2		4		ATC		PNF FO				ltt		BE1900		t								91		talk				y		n not imp

		410		2		6		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		411		2		4		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		411		2		4		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		411		2		4		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		411		2		5.3		ATC		PNF FO				ltt		BE1900		t								91		talk				y		n not imp

		411		2		5.3		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		411		2		5.3		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		411		2		5.3		ATC		PNF FO				ltt		BE1900		t								91		manipulate flaps				n

		411		2		6		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		411		2		6		ATC		PNF FO				ltt		BE1900		t								91		monitor				n

		501		3		3.2		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		3.2		ATC		PNF FO				wdb		DC-10		nav								121		checklist				y		y

		501		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		read				y		y

		501		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		3.3		FA chime		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		write				y		y

		501		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		talk				n		n complete

		501		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		talk				y		y

		501		3		4		FA		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		4		FA		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		4		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		4		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		4		FA		PNF FO				wdb		DC-10		nav								121		listen				y		y

		501		3		4		pilot		PNF FO				wdb		DC-10		nav								121		listen				y		y

		501		3		4		FA		PNF FO				wdb		DC-10		nav								121		listen				y		y

		501		3		4		FA		PNF FO				wdb		DC-10		nav								121		eat				y		y

		501		3		4		ATC		PNF FO				wdb		DC-10		nav								121		listen				y		y

		501		3		4		ATC		PNF FO				wdb		DC-10		nav								121		listen				y		y

		501		3		5.2		ATC		PNF FO				wdb		DC-10		nav								121		listen				y		n

		501		3		5.2		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		5.2		FA		PNF FO				wdb		DC-10		nav								121		listen				y		n not imp

		501		3		5.2		ATC		PNF FO				wdb		DC-10		nav								121		listen				y		n not imp

		501		3		5.2		FA		PNF FO				wdb		DC-10		nav								121		program				y		y

		501		3		5.2		ATC		PNF FO				wdb		DC-10		nav								121		write				n		n complete

		501		3		5.2		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		5.2		FA		PNF FO				wdb		DC-10		nav								121		listen				n

		501		3		5.2		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		5.2		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		5.2		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		5.3		ATC		PNF FO				wdb		DC-10		nav								121		set bugs				n		n complete

		501		3		5.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		5.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		5.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		5.3		ATC		PNF FO				wdb		DC-10		nav								121		manipulate charts				y		y

		501		3		6		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		6		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		6		ATC		PNF FO				wdb		DC-10		nav								121		manipulate knob				n		n complete

		501		3		6		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		6		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		6		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		6		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		6		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		501		3		6		ATC		PNF FO				wdb		DC-10		nav								121		checklist				y		y

		501		3		6		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		2.5		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		talk				n

		502		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		manipulate				y		y

		502		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		manipulate paper				n

		502		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		tune radio				n

		502		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		tune radio				y		y

		502		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		3.3		FA		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		manipulate PA				y		y

		502		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		3.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		PA				n

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		manipulate				n

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		listen				y		y

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		manipulate paper				y		y

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		manipulate				y		y

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		monitor				y		y

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		manipulate PA				y		y

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		listen				y		y

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		read				y		y

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		listen				n

		502		3		4		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		5.2		FA		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		5.2		ATC		PNF FO				wdb		DC-10		nav								121		tune radio				n

		502		3		5.2		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		5.2		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		5.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		5.3		ATC		PNF FO				wdb		DC-10		nav								121		tune radio				n

		502		3		5.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		5.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		5.3		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		5.3		ATC		PNF FO				wdb		DC-10		nav								121		checklist				y		y

		502		3		5.3		ATC		PNF FO				wdb		DC-10		nav								121		set bugs				?

		502		3		6		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		6		ATC		PNF FO				wdb		DC-10		nav								121		program				y		y

		502		3		6		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		6		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		6		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		6		ATC		PNF FO				wdb		DC-10		nav								121		manipulate				n

		502		3		6		ATC		PNF FO				wdb		DC-10		nav								121		monitor				n

		502		3		6		ATC		PNF FO				wdb		DC-10		nav								121		manipulate				n

		502		3		6		ATC		PNF FO				wdb		DC-10		nav								121		manipulate				n

		601		2		3.2		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		read				y		y

		601		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		4		FA chime		PNF FO				mlg		MD-80		nav								121		manipulate charts				n

		601		2		4		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		4		FA chime		PNF FO				mlg		MD-80		nav								121		read				n

		601		2		4		ATC		PNF FO				mlg		MD-80		nav								121		PA				n

		601		2		4		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		4		ATC		PNF FO				mlg		MD-80		nav								121		read				y		y

		601		2		4		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		4		ATC		PNF FO				mlg		MD-80		nav								121		listen				y		y

		601		2		4		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		4		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		4		ATC		PNF FO				mlg		MD-80		nav								121		read				y		y

		601		2		4		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		4		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		4		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		4		ATC		PNF FO				mlg		MD-80		nav								121		read				y		y

		601		2		6		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		6		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		6		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		6		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		601		2		6		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		602		2		3.2		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		602		2		3.2		ATC		PNF FO				mlg		MD-80		nav								121		listen				n

		602		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		manipulate				y		y

		602		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		602		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		602		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		PA				n

		602		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		602		2		4		ATC		PNF FO				mlg		MD-80		nav								121		read				y		y

		602		2		5.2		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		602		2		5.2		ATC		PNF FO				mlg		MD-80		nav								121		checklist				y		y

		602		2		5.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		602		2		5.3		ATC		PNF FO				mlg		MD-80		nav								121		briefing				y		y

		602		2		6		ATC		PNF FO				mlg		MD-80		nav								121		manipulate				y		n

		602		2		6		landing gear warning		PNF FO				mlg		MD-80		nav								121		monitor				n

		602		2		6		ATC		PNF FO				mlg		MD-80		nav								121		manipulate				n

		602		2		6		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		602		2		6		ATC		PNF FO				mlg		MD-80		nav								121		manipulate				n

		602		2		6		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		602		2		6		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		602		2		6		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		603		2		3.2		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		603		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		603		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		603		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		write				y		y

		603		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		talk				y		y

		603		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		talk				y		n not imp

		603		2		5.3		ATC		PNF FO				mlg		MD-80		nav								121		manipulate				n		n complete

		603		2		5.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		603		2		5.3		ATC		PNF FO				mlg		MD-80		nav								121		talk				n		n complete

		603		2		5.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		603		2		5.3		landing gear warning		PNF FO				mlg		MD-80		nav								121		monitor				n

		603		2		5.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		603		2		5.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		603		2		5.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		603		2		5.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		603		2		5.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		603		2		5.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		603		2		6		alt alert		PNF FO				mlg		MD-80		nav								121		checklist				n

		603		2		6		alt alert		PNF FO				mlg		MD-80		nav								121		monitor				n

		604		2		3.2		ATC		PNF FO				mlg		MD-80		nav								121		manipulate				n

		604		2		3.2		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		604		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		604		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		604		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		read				y		y

		604		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		write				y		y

		604		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		write				y		y

		604		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		read				y		y

		604		2		4		ATC		PNF FO				mlg		MD-80		nav								121		PA				y		y

		604		2		4		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		604		2		4		ATC		PNF FO				mlg		MD-80		nav								121		talk				n

		604		2		4		ATC		PNF FO				mlg		MD-80		nav								121		read				y		n

		604		2		4		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		604		2		4		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		604		2		4		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		604		2		4		ATC		PNF FO				mlg		MD-80		nav								121		briefing				y		y

		604		2		4		ATC		PNF FO				mlg		MD-80		nav								121		talk				y		y

		604		2		4		ATC		PNF FO				mlg		MD-80		nav								121		talk				y		y

		604		2		4		ATC		PNF FO				mlg		MD-80		nav								121		talk				y		y

		604		2		4		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		604		2		4		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		604		2		5.2		ATC		PNF FO				mlg		MD-80		nav								121		listen				y		y

		604		2		5.2		ATC		PNF FO				mlg		MD-80		nav								121		manipulate				y		n

		604		2		5.3		ATC		PNF FO				mlg		MD-80		nav								121		checklist				y		y

		604		2		5.3		ATC		PNF FO				mlg		MD-80		nav								121		manipulate				n

		604		2		5.3		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		604		2		6		ATC		PNF FO				mlg		MD-80		nav								121		read				y		y

		604		2		6		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		604		2		6		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		604		2		6		landing gear warning		PNF FO				mlg		MD-80		nav								121		monitor				n

		604		2		6		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		605		2		3.2		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		605		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		talk				n

		605		2		3.3		ATC		PNF FO				mlg		MD-80		nav								121		manipulate				y		y						delayed PA

		605		2		4		ATC		PNF FO				mlg		MD-80		nav								121		listen				n

		605		2		4		ATC		PNF FO				mlg		MD-80		nav								121		talk				y		y

		605		2		4		ATC		PNF FO				mlg		MD-80		nav								121		listen				n

		605		2		4		FA chime		PNF FO				mlg		MD-80		nav								121		talk				y		y

		605		2		4		ATC		PNF FO				mlg		MD-80		nav								121		talk				y		y

		605		2		4		ATC		PNF FO				mlg		MD-80		nav								121		eat				y		y

		605		2		4		ATC		PNF FO				mlg		MD-80		nav								121		drink				y		y

		605		2		4		ATC		PNF FO				mlg		MD-80		nav								121		listen				n

		605		2		4		ATC		PNF FO				mlg		MD-80		nav								121		listen				n

		605		2		4		ATC		PNF FO				mlg		MD-80		nav								121		talk				y		y

		605		2		4		ATC		PNF FO				mlg		MD-80		nav								121		talk				y		y

		605		2		4		ATC		PNF FO				mlg		MD-80		nav								121		listen				n

		605		2		4		ATC		PNF FO				mlg		MD-80		nav								121		listen				n

		605		2		4		ATC		PNF FO				mlg		MD-80		nav								121		listen				n

		605		2		4		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		605		2		4		ATC		PF CA				mlg		MD-80		nav								121		write				y		y

		605		2		4		ATC		PF CA				mlg		MD-80		nav								121		monitor				n

		605		2		5.2		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		605		2		5.2		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		605		2		5.2		ATC		PF CA				mlg		MD-80		nav								121		monitor				n

		605		2		5.2		ATC		PNF FO				mlg		MD-80		nav								121		?				n

		605		2		6		ATC		PNF FO				mlg		MD-80		nav								121		manipulate				y		y

		605		2		6		ATC		PNF FO				mlg		MD-80		nav								121		manipulate				y		y

		605		2		6		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		605		2		6		ATC		PNF FO				mlg		MD-80		nav								121		talk				n

		605		2		6		landing gear warning		PNF FO				mlg		MD-80		nav								121		monitor				n

		605		2		6		ATC		PNF FO				mlg		MD-80		nav								121		talk				n								complete

		605		2		6		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		605		2		6		ATC		PNF FO				mlg		MD-80		nav								121		monitor				n

		605		2		6		ATC		PNF FO				mlg		MD-80		nav								121		talk				y		n						unimportant

		701		2		3.2		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		701		2		3.3		ATC		PNF FO				mlg		DC9		t								121		write				n

		701		2		3.3		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		701		2		3.3		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		701		2		3.3		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		701		2		4		ATC		PNF FO				mlg		DC9		t								121		write				y		y

		701		2		4		ATC		PNF FO				mlg		DC9		t								121		write				y		y

		701		2		4		ATC		PNF FO				mlg		DC9		t								121		read				y		n

		701		2		4		ATC		PNF FO				mlg		DC9		t								121		read				y		y

		701		2		5.3		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		701		2		5.3		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		701		2		5.3		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		701		2		5.3		ATC		PNF FO				mlg		DC9		t								121		read				y		y

		701		2		5.3		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		701		2		5.3		ATC		PNF FO				mlg		DC9		t								121		manipulate				n		n complete

		701		2		5.3		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		701		2		5.3		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		701		2		6		ATC		PNF FO				mlg		DC9		t								121		PA				n

		701		2		6		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		701		2		6		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		701		2		6		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		702		2		3.2		ATC		PNF FO				mlg		DC9		t								121		adjust power				y		y

		702		2		3.3		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		702		2		3.3		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		702		2		3.3		ATC		PNF FO				mlg		DC9		t								121		manipulate				y		y

		702		2		4		ATC		PNF FO				mlg		DC9		t								121		?				n

		702		2		5.2		ATC		PNF FO				mlg		DC9		t								121		checklist				y		y

		702		2		5.3		ATC		PNF FO				mlg		DC9		t								121		talk				n

		702		2		5.3		ATC		PNF FO				mlg		DC9		t								121		talk				n

		702		2		5.3		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		702		2		5.3		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		702		2		5.3		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		702		2		5.3		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		702		2		6		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		702		2		6		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		702		2		6		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		702		2		6		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		702		2		6		ATC		PNF FO				mlg		DC9		t								121		monitor				n

		801		2		3.2		ATC		PNF FO				mlg		737-500		g								121		monitor				n

		801		2		3.2		ATC		PNF FO				mlg		737-500		g								121		monitor				n

		801		2		3.3		TCAS		PNF FO				mlg		737-500		g								121		checklist				y		y

		801		2		3.3		ATC		PNF FO				mlg		737-500		g								121		monitor				n

		801		2		3.3		ATC		PNF FO				mlg		737-500		g								121		monitor				n

		801		2		3.3		ATC		PNF FO				mlg		737-500		g								121		manipulate				n

		801		2		3.3		ATC		PNF FO				mlg		737-500		g								121		drink				y		y

		801		2		3.3		ATC		PNF FO				mlg		737-500		g								121		read				n

		801		2		3.3		FA chime		PNF FO				mlg		737-500		g								121		briefing				y		y

		801		2		4		ATC		PNF FO				mlg		737-500		g								121		program				n

		801		2		5.3		ATC		PNF FO				mlg		737-500		g								121		monitor				n

		801		2		5.3		ATC		PNF FO				mlg		737-500		g								121		monitor				n

		801		2		5.3		ATC		PNF FO				mlg		737-500		g								121		monitor				n

		801		2		5.3		ATC		PNF FO				mlg		737-500		g								121		monitor				n

		801		2		5.3		TCAS		PNF FO				mlg		737-500		g								121		monitor				n

		801		2		5.3		ATC		PNF FO				mlg		737-500		g								121		monitor				n

		801		2		6		ATC		PNF FO				mlg		737-500		g								121		monitor				n

		801		2		6		landing gear warning		PNF FO				mlg		737-500		g								121		monitor				n

		801		2		6		ATC		PNF FO				mlg		737-500		g								121		checklist				y		y

		801		2		6		ATC		PNF FO				mlg		737-500		g								121		monitor				n

		801		2		6		ATC		PNF FO				mlg		737-500		g								121		monitor				n

		801		2		6		landing gear warning		PNF FO				mlg		737-500		g								121		checklist				y		y

		801		2		6		ATC		PNF FO				mlg		737-500		g								121		monitor				n

		901		2		3.2		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n

		901		2		3.3		ATC		PNF FO				ltt		Lear 35A		t								135		checklist				y		y

		901		2		3.3		ATC		PNF FO				ltt		Lear 35A		t								135		tune weather radar				n		n

		901		2		3.3		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		901		2		3.3		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		901		2		3.3		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		901		2		3.3		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		901		2		3.3		alt alert		PNF FO				ltt		Lear 35A		t								135		write logbook				y		y

		901		2		4		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		901		2		4		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		901		2		5.2		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		901		2		6		ATC		PNF FO				ltt		Lear 35A		t								135		house proc				y		n

		901		2		6		alt alert		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		902		2		3.2		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		902		2		3.3		alt alert		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		902		2		3.3		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		902		2		4		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		902		2		4		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		902		2		5.2		alt alert		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		902		2		5.3		alt alert		PNF FO				ltt		Lear 35A		t								135		manipulate				n		n

		902		2		5.3		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		902		2		5.3		alt alert		PNF FO				ltt		Lear 35A		t								135		talk				n		n

		902		2		5.3		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		902		2		6		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		902		2		6		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		902		2		6		alt alert		PNF FO				ltt		Lear 35A		t								135		talk				n		n

		902		2		6		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		902		2		6		alt alert		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		903		2		3.2		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		903		2		3.3		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		903		2		3.3		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		903		2		3.3		ATC		PNF FO				ltt		Lear 35A		t								135		manipulate				n		n

		903		2		3.3		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		903		2		5.2		alt alert		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		903		2		5.2		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		903		2		5.2		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		903		2		5.2		alt alert		PNF FO				ltt		Lear 35A		t								135		manipulate				n		n

		903		2		5.2		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		903		2		5.2		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		903		2		5.2		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		903		2		5.3		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		903		2		5.3		ATC		PNF FO				ltt		Lear 35A		t								135		talk				n		n

		903		2		5.3		ATC		PNF FO				ltt		Lear 35A		t								135		monitor				n		n

		903		2		6.4		ATC		PNF FO				ltt		Lear 35A		t								135		manipulate				n		n

		903		2		6.4		alt alert		PNF FO				ltt		Lear 35A		t								135		manipulate				n		n

		904		2		3.3		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n		n

		904		2		3.3		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n		n

		904		2		3.3		alt alert		PNF CA				ltt		Lear 35A		t								135		talk				n		n

		904		2		4		ATC		PNF CA				ltt		Lear 35A		t								135		write				n		n

		904		2		4		ATC		PNF CA				ltt		Lear 35A		t								135		listen				y		n

		904		2		4		ATC		PNF CA				ltt		Lear 35A		t								135		talk				y		n

		904		2		5.2		alt alert		PNF CA				ltt		Lear 35A		t								135		monitor				n		n

		904		2		5.3		alt alert		PNF CA				ltt		Lear 35A		t								135		monitor				n		n

		904		2		5.3		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n		n

		904		2		5.3		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n		n

		904		2		5.3		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n		n

		904		2		6.4		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n		n

		904		2		6.4		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n		n

		905		2		3.2		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n

		905		2		3.3		ATC		PNF CA				ltt		Lear 35A		t								135		read				y		y

		905		2		3.3		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n

		905		2		3.3		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n

		905		2		3.3		ATC		PNF CA				ltt		Lear 35A		t								135		manipulate				n

		905		2		3.3		ATC		PNF CA				ltt		Lear 35A		t								135		manipulate				n

		905		2		3.3		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n

		905		2		3.3		alt alert		PNF CA				ltt		Lear 35A		t								135		read				y		y

		905		2		4		ATC		PNF CA				ltt		Lear 35A		t								135		read				y		y

		905		2		4		ATC		PNF CA				ltt		Lear 35A		t								135		read				y		y

		905		2		5.3		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n

		905		2		5.3		landing gear warning		PNF CA				ltt		Lear 35A		t								135		monitor				n

		905		2		5.3		alt alert		PNF CA				ltt		Lear 35A		t								135		monitor				n

		905		2		5.3		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n

		905		2		6.5		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n

		905		2		6.5		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n

		905		2		6.5		alt alert		PNF CA				ltt		Lear 35A		t								135		checklist				n

		905		2		6.5		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n

		905		2		6.5		landing gear warning		PNF CA				ltt		Lear 35A		t								135		monitor				n

		905		2		6.5		alt alert		PNF CA				ltt		Lear 35A		t								135		monitor				n

		906		2		3.2		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n

		906		2		3.3		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n

		906		2		3.3		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n

		906		2		3.3		ATC		PNF CA				ltt		Lear 35A		t								135		talk				y		y

		906		2		3.3		alt alert		PNF CA				ltt		Lear 35A		t								135		monitor				n

		906		2		4		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n

		906		2		4		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n

		906		2		4		dispatch		PNF CA				ltt		Lear 35A		t								135		read				y		y

		906		2		4		dispatch		PNF CA				ltt		Lear 35A		t								135		read				y		y

		906		2		4		ATC		PNF CA				ltt		Lear 35A		t								135		read				y		y

		906		2		4		ATC		PNF CA				ltt		Lear 35A		t								135		monitor				n

		906		2		4		ATC		PNF CA				ltt		Lear 35A		t								135		talk				y		y

		906		2		4		ATC		PNF CA				ltt		Lear 35A		t								135		talk				y		y

		906		2		5.2		alt alert		PNF CA				ltt		Lear 35A		t								135		talk				y		y

		906		2		5.2		ATC		PNF CA				ltt		Lear 35A		t								135		talk				y		y

		906		2		5.2		ATC		PNF CA				ltt		Lear 35A		t								135		manipulate				n		n

		906		2		5.3		ATC		PNF CA				ltt		Lear 35A		t								135		write				n		n

		906		2		5.3		ATC		PNF CA				ltt		Lear 35A		t								135		write				n		n

		906		2		5.3		ATC		PNF CA				ltt		Lear 35A		t								135		manipulate				n		n

		906		2		6.5		alt alert		PNF CA				ltt		Lear 35A		t								135		monitor				n		n
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		380970		2		1.1.6.2		3.3		ground personnel		b		ATC		wdb				g		track deviation		3.18								121		house proc		y						Adv		37.9		100																												24

		384160		2		5.3		5.3		ATC		PNF CA		pnf ca		lrg				g		alt bust		3.73								121		monitor		y						Tra		45		30.8																												1

		384732		2		1.2.5.4.1		3.3.2		ATC		b		?		mdt		ATR 42		dis		took off without released fuel		3.41		skipped checklist step						121		checklist		y						Int N/C		56.3		33.3																												52

		385070		2		1.4.3.12		2.5		acars		b		b		lrg		B757		g		ls aborted take off		1.55		skipped checklist step						121		checklist		y																																						17

		389791		2		1.2.5		next day		FA enters		b		ca		mlg				g		non adherence legal procedures maintenance		x								?		house proc		y																																						55

		393039		2		8.2		8.2		animals		ca		fo		ltt		BA 41		g		runway incursion		3.64						airport power outage		121		monitor		y																																						19

		394139		3		5.3		5.3		tcas		all		pnf ca		lrg		B727-200		t		alt bust		3.73								121		monitor		y																																						0

		394580		2		3.3		4		FA call		b		ATC		wdb		MD-11		g		alt bust		3.73		skipped checklist						121		house proc		y																1		24																				3

		385390		2		3.3		3.3		ATC		PNF FO		automatic system		smt		Citation 5		g		alt bust		3.73						ca stopped monitoring to help with programming		91		program		y																2		1																				1

		394870		2		3.3		3.3		ATC		PF CA		PNF FO		ltt		Lear 60		g		alt bust		3.73						new in aircraft did not understand alt capture mode		91		monitor		y																3		52

		394900		2		5.2		5.3		equipment problem		b		flc		mlg		MD-88		g		alt bust		3.73		skipped checklist		did not reset altimeter		misprogrammed FMS		121		?		y

		395053		3		5.3		5.3		equipment problem		all		PNF FO		lrg		B727-200		t		alt bust		3.73								121		monitor		y

		395391		2		3.3		3.3		ATC		b		b		mdt				g		alt bust		3.73						TCAS		121		monitor		y																4		17

		395397		3		5.3		5.3		ATC		PF PNF		b		lrg		B727		t		alt bust		3.73								121		monitor		y

		395570		3		3.2		3.3		equipment problem		PF PNF		?		lrg		B727-200		t		track deviation		3.18								121		monitor		y

		395950		2		4		5.2		FA enters		PNF FO		ATC		mlg		MD-80		nav		crossing restriction		3.18		misset altitude window						121		house proc		y

		396310		2		5.3		5.3		automatic warning		PF CA		PF CA		mlg		DC-9		t		alt bust		3.73		bumped altitude knob						121		monitor		y

		396489		2		3.3		4		FA		b		ATC		lrg		B757		g		alt bust		3.73		skipped checklist step						121		monitor		y																5		55

		396329		2		6.4		6.4		tcas		b		jumpseater		wdb		b767		g		track deviation		3.18						map shift		121		monitor		y

		397243		2		5.2		5.2		FA enters		PF CA		PNF FO		lrg				g		crossing restriction		3.18						unanticipated FMS mode change		121		monitor		y

		397388		2		1.4		2.3		ATC		b		automatic system		lrg		B757		g		ls aborted take off		1.55		skipped checklist step				many interruptions by ground		121		checklist		y

		397516		2		3.2		3.3		ATC		b		automatic system		ltt				g		alt bust		3.73		missed "alt to go" call				scanning for traffic		121		monitor		y

		397857		3		4		4		ATC		all		ATC		lrg				t		track deviation		3.18								121		monitor		y

		398170		2		6.4		6.4		tcas		PF FO		PNF CA		mlg		md-80		nav		fly through localizer		3.23								121		monitor		y

		398470		2		3.2		3.3		master caution light		PF CA		PF CA		ltt		BE1900		dis		alt bust		3.73								135		monitor		y

		398800		2		3.3		3.3		ATC		PNF FO		PNF FO		mlg				t		alt bust		3.73								121		monitor		y																6		19

		398844		3		3.3		3.3		error annuciation on FE panel		PF CA		PF CA		lrg		B727		t		alt bust		3.73								121		monitor		y																7		0

		398960		2		5.3		5.3		FA enters		b		PF FO		lrg		B757		g		alt bust		3.73		misset altimeter				lightening strike				house proc		y

		398980		3		5.3		5.3		ATC		all		ATC		lrg		B727-200		t		alt bust		3.73		accepted wrong clearance				incomplete clearance		121		talk		y

		399029		3		3.3		3.3		ATC		?		flc		wdb				nav		alt bust		3.73								121		monitor		y																8		3

		399130		2		3.3		3.3		FA call		b		flc		mlg				g		alt bust		3.73		did not set altitude window						121		monitor		y																9		1

		399839		2		6.4		6.4		warning lights		b		b		mlg		MD-80		nav		ATC low altititude warning		3.68						flight guidance system lost capture		121		monitor		y

		399860		2		6		6		automatic warning		?		flc		ltt		Falcon 50		g		alt bust		3.73						autopilot did not capture altitude		91		monitor		y

		399890		2		5.3		5.3		FA enters		PF CA		?		wdb		b767-200		g		crossing restriction		3.18						misprogrammed FMS		121		house proc		y

		399958		2		3.3		3.3		tcas		PF CA		?		ltt		Do328		g		alt bust		3.73						hand flying aircraft		121		monitor		y

		400140		2		3.3		3.3		automatic warning		?		flc		mlg		B737		nav		alt bust		3.73								121		monitor		y

		400300		2		3.3		3.3		equipment problem		pf		?		mlg		b737-200		t		alt bust		3.73								121		monitor		y

		400495		2		6		6		automatic warning		b		ATC		mlg		md-83		g		alt bust		3.73						blocked transmission		121		listen		y

		400553		2		1.2.5		1.4.4		ground personnel		b		ATC		mlg				g		track deviation		3.18		did not program departure						121		checklist		y

		400770		2		1.2.5.4.1		1.4.3		ground personnel		ca		ca		mlg		fokker 100		g		non adherence legal requirements taxi w/o seatbelt sign		x		skipped checklist step						121		checklist		y

		401154		2		5.3		5.3		passenger		PNF CA		automatic system		ltt		BA3201		dis		crossing restriction		3.18		missed clearance						121		monitor		y

		401193		2		5.2		5.2		FA enters		PNF CA		PNF CA		mlg		B737		g		alt bust		3.73		a/c in wrong mode						121		monitor		y

		401389		2		3.3		3.3		FA enters		PNF CA		?		mlg				t		alt bust		3.73								121		monitor		y

		401846		2		4		4		ATC		pnf ca		pnf ca		lrg		a320		g		alt bust		3.73						Fo misunderstood ATC		121		monitor		y

		402029		3		5.2		5.2		ATC		?		flc		lrg		B727		t		alt bust		3.73								121		monitor		y

		402337		2		1.4.3		2.3.6		dispatch		b		automatic system		lrg		B757		g		ls aborted take off		1.55		did not complete checklist						121		checklist		y

		402660		3		4		4		autopilot problem		PF PNF		PNF CA		lrg		B727		t		alt bust		3.73						habit		121		radio call		y

		402870		2		5.2		5.2		FA enters		b		ATC		mlg		B737		t		crossing restriction		3.18								121		monitor		y

		403139		2		3.2		3.3		ATC		PNF FO		automatic system		mlg		B737		g		loss of cabin pressure		2.76		skipped checklist step						121		checklist		y

		402510		2		5.4		5.4		FA enters		b		ATC		mlg		B737		t		alt bust		3.73		did not complete checklist						121		checklist		y

		403225		2		3.3		3.3		ATC		b		flc		ltt		Lear 35		nav		alt bust		3.73										monitor		y

		403239		2		3.3		3.3		birdstrike		b		ATC		mlg		md-80		nav		track deviation		3.18								121		monitor		y

		403270		2		5.2		5.2		ATC		PF CA		?		mlg		B737		t		crossing restriction		3.18		misread altimeter						121		monitor		y

		403395		2		3.3		3.3		tcas		b		automatic system		mlg		fk10		g		alt bust		3.73										monitor		y

		403370		3		3.3		3.3		ATC		PF PNF		?		lrg				t		alt bust		3.73								121		monitor		y

		403670		2		6		6		ATC		b		ATC		mlg		MD-80		nav		alt bust		3.73								121		monitor		y

		404030		2		4		4		automatic warning		b		ATC		mlg		fokker 100		g		track deviation		3.18										program		y

		404175		2		4				FA enters		PF CA		ATC		mlg				g		alt bust		3.73						missed ATC call		121		monitor		y

		404420		3		5.3		5.3		tcas		all		flc		lrg		B727		t		alt bust		3.73										monitor		y

		404550		3		5.3		5.3		ATC		PNF FO		PNF FO		lrg		b727		t		alt bust		3.73										monitor		y

		404607		2		5.2		5.3		ATC		PF FO		PNF CA		mlg				t		alt bust		3.73										monitor		y

		405340		2		3.2		3.2		ATC		PNF CA		ATC		mdt						alt bust		3.73								91		monitor		y

		405600		2		5.2		5.2		FA enters		PNF CA		PNF CA		mlg		DC-9		t		crossing restriction		3.18								121		house proc		y

		405669		2		3.3		3.3		FA enters		b		ATC		mlg		DC-9		t		alt bust		3.73								121		monitor		y

		406210		2		8.2		8.2		FA call		PNF FO		PNF FO		mlg		md-80		nav		delayed contact with ground control		2.5						sterile cockpit FA				house proc		y

		406624		2		1.4.3		1.4.3		acars		PNF FO		ATC		mlg		DC-9		t		runway incursion		3.64								121		monitor		y

		407242		2		5.3		5.3		tcas		PF CA		PF CA		wdb		B767		g		alt bust		3.73										fly		y

		407930		2		5.2		5.2		ATC		PNF FO		PNF FO		lrg		a320		g		crossing restriction		3.18						programming error		121		monitor		y

		197777		2		5.3		5.3		tcas		b		?		mlg				g		alt bust		3.73										monitor		y

		202382		2		1.2.5.4		1.3		ground personnel		b		ca		mlg				t		minor a/c damage		1.55		skipped checklist step								checklist		y

		202839		2		5.3		5.3		tcas		b		automatic system		mlg				t		crossing restriction		3.18										monitor		y

		204534		2		1.2.5		3.3		passenger		b		b		lrg				g		track deviation		3.18		did not program departure								program		y

		215423		3		3.3		3.3		tcas		all		ATC		lrg				t		track deviation		3.18										monitor		y

		218530		2		1.4		3.2		PF CA		PNF FO		b		mlg				t		no flap takeoff		4.91		skipped checklist step								checklist		y

		222178		2		5.3		5.3		tcas		b		flc		mlg				t		alt bust		3.73										monitor		y

		224886		2		4		4		warning lights		b		flc		mlg				t		track deviation		3.18										monitor		y

		225715		2		4		4		fa		b		atc		mlg				t		alt bust		3.73						possible emergency				monitor		y

		236833		3		5.3		5.3		ATC		all		Pnf FO		wdb				nav		alt bust		3.73										checklist		y

		245915		2		3.3		3.3		PNF FO		PF CA		automatic system		wdb				g		alt bust		3.73						FO could not program route				monitor		y

		250021		2		3.3		3.3		ATC		b		automatic system		lrg				g		alt bust		3.73										monitor		y

		263405		3		1.2.5		1.4.3		ATC		all		flc		lrg				t		pushback without released fuel		1.41		skipped checklist step						121		checklist		y

		263691		3		6.5.6		6.5.6		tcas		all		flc		lrg				t		late performance of landing checklist at or below 500 ft		2.91								121		checklist		y		y

		263941		2		1.2.4		2.5.3		passenger		?		flc		ltt		falcon 50		g		a/c takes off with pitot covers installed		4.32								91		preflight inspection		y

		265484		2		9.2		9.2		equipment problem		b		b		mdt				t		alt bust		3.73						possible emergency		121		monitor		y

		275063		2		1.2		2.3		FAA inspector		PF CA		automatic system		mlg		b737-500		g		ls aborted take off		1.55		missed briefing						121		briefing		y

		276129		2		4		4		automatic warning		b		flc		ltt				g		alt bust		3.73						autopilot did not engage		91		monitor		y

		276170		2		5.2				FA call		PNF CA		ATC		mlg		b737-300		g		crossing restriction		3.18						programming error		121		monitor		y

		290122		2		5.3		6		equipment problem		b		automatic system		wdb				t		potential CFIT		3.59		misset altimeter						121		?		y

		291634		2		3.3		3.3		ATC		PNF CA		b		mlg				g		loss of cabin pressure		2.76		skipped checklist step						121		checklist		y

		292242		3		3.2		3.3		equipment problem		all		ATC		lrg				t		track deviation		3.18								121		monitor		y

		294628		2		3.3		3.3		equipment problem		b		ATC		ltt				t		alt bust		3.73								135		monitor		y

		294694		2		5.2		5.2		FA enters		PF FO		PF FO		lrg				g		alt bust		3.73								121		listen		y

		294801		2		3.3		4		automatic warning		b		ATC		wdb				g		alt bust		3.73		skipped checklist						121		checklist		y

		294867		2		4		4		FA enters		b		ATC		mlg		B727-200		t		track deviation		3.18								121		monitor		y

		295560		2		5.2		5.3		fa		b		ATC		mlg		MD-80		nav		crossing restriction		3.18		did not reset altimeter						121		?		y

		298315		2		6		6		passenger		b		b		smt				t		near mid-air collision		3.55								135		monitor		y

		299070		2		3.3		4		ATC		b		b		mdt		Challenger		g		alt bust		3.73		skipped checklist		did not reset altimeter				91		?		y		n

		299477		2		1.4		3.3		FAA inspector		b		ATC		mlg		b737				track deviation		3.18		incomplet briefing						121		briefing		y

		299856		2		8.2		8.2		automatic warning		PNF CA		PNF CA		ltt		falcon 50		t		runway incursion		3.64								91		monitor		y

		300333		2		3.3		3.3		ATC		PF CA		PF CA		smt				nav		alt bust		3.73								91		monitor		y

		300685		2		6.4		8.2		autopilot problem		PF FO		PF FO		ltt				t		land no clearance		3.41		missed freq. Change						135		house proc		y

		301239		3		1.2.5		4		ground personnel		PF CA		all		wdb				nav		track deviation		3.18		skipped verification of waypoints				misprogrammed FMS		121		house proc		y

		301471		2		5.3		5.3		autopilot problem		b		flc		lrg		B757		g		crossing restriction		3.18								121		monitor		y

		302250		2		5.2		5.2		acars		PNF CA		PNF CA		mlg		md-80		g		crossing restriction		3.18		late checklist		misset altimeter				121		?		y

		304005		2		3.2		3.2		automatic warning		PNF FO		PF CA		ltt				g		engine auto-feather		4.15		skipped checklist step						121		checklist		y

		306074		2		3.2		3.2		wake turbulence		PF FO		PNF CA		ltt		BAE 4100		nav		alt bust		3.73								121		monitor		y

		307950		3		4		4		autopilot problem		PF CA		?		lrg		B727-200		t		alt bust		3.73								121		house proc		y

		310220		2		3.3		3.3		automatic warning		?		ATC		lrg		B757		g		alt bust		3.73		did not reset altimeter						121		monitor		y

		310730		2		5.2		5.2		FA enters		PF FO		flc		mlg		MD-80		nav		crossing restriction		3.18								121		monitor		y

		313900		2		5.3		5.3		equipment problem		PF CA		PF CA		mlg		B737		t		alt bust		3.73								121		monitor		y

		315945		2		6		6		tcas		b		flc		wdb		A300		g		s turn final		2.23								121		fly		y

		316235		2		3.2		3.2		tcas		b		PNF CA		ltt				g		alt bust		3.73								91		house proc		y

		319059		2		3.3		3.3		warning lights		b		automatic system		mlg				t		emergency descent caused by loss of pressurization		4.09						other interruptions earlier		121		monitor		y

		319542		3		3.2		3.3		equipment problem		PF CA		PNF FO		wdb				g		alt bust		3.73								121		monitor		y

		320583		2		4		4		FA enters		b		flc		mlg				t		crossing restriction		3.18								121		monitor		y

		320940		2		5.3		5.3		ATC		b		atc		wdb		A300		g		speed deviation		1.95						sterile cockpit FA		121		monitor		y

		322039		2		3.3		4		FA enters		b		ATC		lrg				g		alt bust		3.73		did not reset altimeter		skipped checklist				121		?		y

		322210		2		5.3		8		ATC		b		fa		mlg				t		fa not prepared landing		3.14		skipped checklist step						121		checklist		y

		324210		2		5.3		5.3		ATC		b		flc		mlg		MD-90		g		alt bust		3.73						unanticipated mode change		121		monitor		y

		325890		2		3.3		3.3		passenger		PF CA		ATC		smt		King Air		t		alt bust		3.73								91		monitor		y

		327575		3		5.3		5.3		ATC		all		ATC		wdb		DC-10		nav		alt bust		3.73		did not complete checklist						121		checklist		y

		328550		3		3.3		3.3		equipment problem		PF fo		so		wdb		DC-10		nav		alt bust		3.73								121		monitor		y

		329003		2		4		4		FA enters		PF CA		PNF FO		lrg		a320		g		crossing restriction		3.18										monitor		y

		329160		2		6		6		tcas		PF CA		automatic system		lrg				g		alt bust		3.73										fly		y

		329600		2		3.3		3.3		equipment problem		PF CA		ATC		mlg				t		alt bust		3.73										monitor		y

		330282		2		6		6		ATC		b		automatic system		lrg		B757		g		late performance of landing checklist at or below 500 ft		2.91								121		house proc		y

		330349		2		3.3		3.3		ATC		b		automatic system		ltt		Saab 340B		dis		alt bust		3.73								121		monitor		y

		332958		3		6		6		automatic warning		all		?		lrg				t		alt bust		3.73								121		fly		y

		333770		2		6.4		8		tcas		b		PF CA		mlg		b737-300		g		land no clearance		3.41								121		monitor		y

		334710		2		5.3		5.3		ATC		b		flc		mlg		fokker 100		g		speed deviation		1.95								121		monitor		y

		335059		2		1.2.5.4.1		3.3		ground personnel		PNF CA		PNF CA		ltt				t		took off without released fuel		3.41								121		checklist		y

		340751		2		5.2		5.2		FA enters		PF CA		ATC		mlg		DC-9		nav		crossing restriction		3.18								121		monitor		y

		342382		3		5.2		5.2		ATC		PF PNF		ATC		lrg		B727-200		t		alt bust		3.73								121		monitor		y

		342486		2		5.3		5.3		FA call		b		ATC		mlg		B727		t		crossing restriction		3.18								121		monitor		y

		348510		2		5.3		5.3		tcas		b		automatic system		mlg		MD-80		nav		alt bust		3.73						autopilot did not engage alt hold		121		monitor		y

		350869		2		4		4		FA enters		PNF CA		PNF CA		lrg				g		stick shaker		3.77						turbulence		121		monitor		y

		357202		2		3.3		3.3		automatic warning		?		ATC		mlg		Fokker 100		g		alt bust		3.73		did not reset altimeter						121		?		y

		357581		2		6		6.6		automatic warning		b		flc		mdt		RJ cl65		g		alt bust		3.73								121		monitor		y

		358123		2		5.2		6		ATC		b		flc		lrg		B757		g		fly through localizer		3.23		entered wrong course						121		briefing		y

		363444		2		2.5		3.2		equipment problem		b		flc		mlg		DC-9		t		track deviation		3.18								121		monitor		y

		363900		2		5.3		5.3		ATC		PNF FO		ATC		mlg		B737-200		t		crossing restriction		3.18		tuned wrong frequency						121		tune radio		y

		364766		2		1.4.3		1.4.3		ATC		fo		ATC		mlg		MD-88		g		taxi deviation		3.82								121		monitor		y

		365600		2		3.3		3.3		automatic warning		b		ATC		mlg		Gulfstream IV		g		alt bust		3.73						alt alert re-selected		91		monitor		y

		367110		2		3.3		3.3		ATC		b		automatic system		mlg		B737-200		t		alt bust		3.73								121		monitor		y

		371340		2		3.3		3.3		automatic warning		PF CA		automatic system		mlg		MD-80		nav		alt bust		3.73								121		monitor		y

		377590		2		3.3		3.3		ATC		PNF CA		flc		mlg		MD-80		nav		alt bust		3.73								121		monitor		y

		378800		3		1.1.5		8.4		equipment problem		fo		flc		lrg		B727		t		non adherence legal requirements aircraft logbook		1.36								121		house proc		y

		382450		2		5.2		5.2		FA enters		PF FO		PF FO		mlg		A320		g		crossing restriction		3.18								121		monitor		y

		389001		2		6		6		ATC		PF FO		automatic system		ltt		jetstream 32		t		late performance of landing checklist at or below 500 ft		2.91						runway change		121		house proc		y

		402765		2		5.4		5.4		passenger		pf		ATC		ltt		Astra		t		track deviation		3.18								91		monitor		y

		404150		3		4		4		equipment problem		all		ATC		lrg		B727		t		alt bust		3.73						autopilot failed to hold altitude		121		monitor		y

		404330		2		1.3.2		1.3.5		automatic warning		b		flc		wdb		b767		g		aircraft moves after pushback with parking break set		3.62		unpressurized hydrolics						121		monitor		y

		409160		3		5.2		5.2		ATC		?		flc		wdb		dc-10		nav		alt bust		3.73						autopilot failure		121		monitor		y

		409414		2		6		8		warning lights		b		flc		lgt				g		land no clearance		3.41						equipment problem		121		monitor		y

		410219		3		5.3		5.3		FA enters		PF CA		ATC		lrg		b727		t		alt bust		3.73								121		monitor		y

		410220		2		6.4		8		traffic balloons		b		ATC		mlg				dis		land wrong runway		4.23								121		monitor		y

		410999		3		4		4		equipment problem		pf fo		ATC		lrg		b727		t		track deviation		3.18								121		monitor		y

		414120		2		5.2		5.2		FA enters		b		ATC		mlg		md-88		g		crossing restriction		3.18						autopilot failure		121		monitor		y

		424486		3		4		4				pnf CA		pnf CA		wdb		dc-10		nav		track deviation		3.18		misprogrmmed FMS				turbulence				program		y

		424642		3		3.3		3.3		acars		all		automatic system		lrg		b727		t		alt bust		3.73		did not engage level off								monitor		y

		425160		3		5.2		5.2		ca		all		automatic system		wdb		L 10-11		nav		alt bust		3.73		wrong vnav mode								monitor		y

		427840		2		3.3		3.3		automatic warning		b		ATC		mdt		dh8		t		track deviation		3.18										monitor		y

		437375		2		3.2		3.2		ATC		b		flc		mlg		emb 145		g		exceed max flap speed		x		forgot to retract flaps						121		monitor		y

		438090		2		5.3		5.3		ATC		b		ca		lrg		b757		g		speed deviation		1.95								121		monitor		y

		438220		2		6.5		6.5		ATC		b		pnf fo		mlg		B737-200		t		alt bust		3.73								121		monitor		y

		438620		2		5.4		5.4		acars		b		?		mlg		MD-80		nav		track deviation		3.18								121		monitor		y

		440779		3		5.3		5.3		ATC		?		automatic system		lrg		B727		t		alt bust		3.73								121		monitor		y

		440843		3		3.3		3.3		ATC		PF CA		PF CA		wdb		dc-10		nav		near stall (use stick shaker)		3.77								121		monitor		y

		441250		3		1.2		2.3		ground personnel		so		all		wdb		b747		nav		misset tk power		x		misread chart						121		monitor		y

		443110		2		1.2		1.2		jumpseater		b		flc		mlg		md-80		t		non adherence legal requirements aircraft logbook		1.36								121		preflight inspection		y

		464670		2		5.2		6		ATC		b		b		mlg		B737-300		g		alt bust		3.73		did not reset altimeter						121		briefing		y

		478362		2		1.1		1.3.2		management		b		ground personnel		ltt		emb 120		dis		no consequences--detected		0								121		preflight inspection		y
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		211		4		3		3		1		3		3		4		5		3		3		2		5		2		3		4		3		2		1		4		5		1		1		4		4		3		4		4		3		1
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