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Aviation Safety Survey — Common Flying Errors

EXECUTIVE SUMMARY

The aim of this study was to provide informatiorthie flying community concerning
those common errors they perceived to be mostnadetal to flight safety. The ATSB
sent the ‘Aviation Industry Safety Survey’ to 508fimmercial pilots throughout

Australia in November 2003. The survey asked piddiout their safety experiences
during the previous year and to report the mosbssrerror they made or saw during that
time. They were also asked to describe brieflytwihay thought were the main factors
contributing to the error and how the situation weovered.

Demographic information concerning pilot age, hgjtizence qualification held, and
type of aircraft flown (rotary or fixed wing) wadtained. Pilots were grouped according
to the flying category they most frequently workedhe 12 months preceding the
survey: regular public transport, charter, aesaik or private operationsSlight
differences were evident among the four flight gatees with regard to each of the
demographic groups.

Pilots’ open-ended responses were analysed and sengr categories were determined.
These were: the location at which the error occljifee primary type of error; the

primary and secondary contributing factor; the @mynand secondary defence recovering
the error; and the implementation of any post-edefénces designed to prevent
recurrence. Descriptive statistics and cross-tdlmris for each error category by flying
category are presented in the main paper.

Some caution is required when interpreting theltefecause considerable amounts of
data were missing. Overall, approximately 40%itwitp who responded to the survey
elected not to provide a response to this questistinct differences between this group
and those providing such information may have eglistAccordingly, these results may
not be representative of the wider flying communiBor this reason, rigorous statistical
analyses could not be performed comparing theffging categories (i.e., whether there
were statistically significant differences among tour flying categories across each of
the error characteristics).

Results indicated that the majority of errors asra$flight categories occurred en route,
distantly followed by flight preparation. Similags were also found among the flight
categories in terms of primary error type (e.gocpdural — en route and data
misprocessing — from operating environment); privaard secondary contributing factor
(e.g., lack of experience); and defence (e.g.,afertte, pilot skills and procedures).
The majority of respondents reported an incidenthich they were directly involved.
This increased the likelihood that results reftacise unsafe acts of concern in the
operational environment. Although third party imf@tion is invaluable to enhancing
flight safety, it is often limited (e.qg., are keactors identified).
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Main findings — Across all flight categories

Human error is to be expected in any complex dgtiwiot only by those directly
operating the system (e.g., pilots) but also thps&rming managerial, design and
regulatory roles. The following results do not gest that aviation is more at risk from
error than other activities. Nor do they compa&suits across the different transport
modes.

» Results indicated that 11.8% of events involvedvib&tion of standard operating
procedures

» Wilfully risky activities were present in 3.2% ofrer events

» Overall, 2.1% of reported occurrences resultechiaeident

» Results indicated that 9.1% of respondents werelwed in a concern relating to a
mid-air collision, most of which involved no wargifunalerted confliction 6.1%)

Main findings — RPT specifically

* The most frequently identified primary error typasaprocedural errors — en route,
followed by misconfiguration, mishandling, data prscessing — navigation, and data
misprocessing — from operating environment

» The primary contributing factors identified werd¢idae, workload — individual level,
experience, systems procedures — do not ensuty,safie systems — equipment

» The primary defences identified were procedurdst pkills, redundant information
systems, and third party notification — flight crem some cases no defence existed
to assist error recovery.
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INTRODUCTION

The ATSB Aviation Safety Survey - Common Errors

In November 2003, the ATSB distributed the Aviatlodustry Safety Survey to pilots
registered on the pilot licence register maintaibgdhe Civil Aviation Safety Authority
(CASA). The sample consisted of 5000 AustraliaanBport Pilot Licence (ATPL) and
Commercial Pilots Licence (CPL) holders with cutreredical certificates. The names
and addresses were supplied by CASA under a canifediey agreement with a mail
distribution service that conducted the survey oudil At no point was the identification
and addresses of respondents made known to the AIN8Bwere pilots survey
responses made known to CASA.

The survey was designed to ask operational pertaboet their perception of safety in
their workplace and comprised two sections. T, fPart A, investigated safety climate
and consisted of questions regarding managemenndorent, training, equipment and
maintenance, rules and procedures, communicatidnvark schedules. This section has
been analysed and documented in a separately pedISTSB report. For information
regarding the safety climate component of the sympkease refer to the ‘ATSB Aviation
Safety Survey — Safety Climate Factors’ reporte $bcond, Part B, asked respondents
about their flying experiences in the 12 monthspio the survey. Although Part B
included nine questions, only those answers reifgto question 45 (a, b & ¢), requesting
information on an error or incident have been askeld in this report.

This report focuses on those errors and/or viatati@ported by pilots based on the most
serious error they had made or seen in the 12 rmgmdteding the survey. Most of the
responses describe errors attributed to humanreaittad have been either exacerbated or
mitigated by the organisational environment in vaitisey occurred. This report
therefore conveys the opinion of industry and hetapinion of the ATSB. However,
standard analytical methodology has been appli¢detdest extent possible. For
detailed information regarding contributory factoroccurrences, please refer to
Appendix A.

Survey Information

In total, 1263 respondents completed Part B okthreey, representing a response rate of
25 per cent. Of these responses 353 (28.0%) weyaged in regular public transport
operations, 204 (16.2%) were involved in charterkw830 (26.1%) in aerial work and
323 (25.6%) conducted private operations. Ovebali(4.2%) of responses could not be
used because they were completed by military peedpthose engaged in business or
were missing information.

However, with regard to question 45 (a, b, & c)cfpeally, substantial amounts of
potential data were lost due to non-completior {7, 60.1%). The remaining sample
was divided as follows: 205 for RPT (58.1%), 1@6dharter (61.8%), 211 for aerial

N refers to the number of usable responses reltdiagoarticular section
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work (63.9%) and 185 for private operations (57.3%)addition, some details were
missing in respondents’ answers, reducing the atafunformation further. This
influences Section 3 onwards in the report. Cautnust therefore be taken when
interpreting these findings as they may not acelyaepresent experiences of the wider
flying community. That is, distinct differences ynaave existed between the
experiences of those electing to complete this@eeind those who did not.

METHOD

Question 45 was as follows: ‘Everyone sometimekawmanistakes. Most errors have
little impact on safety, but others are significaiib help us to understand the common
errors that occur in normal flying operations, gkegell us about the most serious (or
most risky) error you made or saw during the I&itribnths. Please also briefly describe
what you think were the main factors contributiodhis error and how the situation was
recovered’.

A content analysis was conducted to convert that pititten response data into a format
conducive to statistical analyses. Elements fohed the categories were determined
via analysis of the first fifty commercial casesthyee ATSB personnel. One of these
holds an ATPL licence with nine years flying expeage, including turboprop, multicrew
and training experience across a wide range ofadircAnother is a qualified pilot with
an aeronautical engineering degree and the thirdnaport safety investigator in the
field of human performance. Content analysis efrdmaining cases was completed by
two personnel and inter-rater reliability deterndnédisagreement was reconciled
through discussion, and consultation with the timdividual when it was necessary.

Overall, location of error was separated into fgraups: en route; flight preparation; air
traffic services (ATS); and non flight. Each grcugd an associated primary error. En
route errors were separated into twelve groups, (@ighandling, misconfiguration);
flight preparation into six (e.g., data gatheripghcedural — flight preparation); ATS into
three (e.g., misidentification, traffic conflictigrand non flight into three primary error
groups (e.g., maintenance, unqualified). Fur#malysis identified 28 primary and
secondary contributory factors. These were aspédte situation that enhanced the
likelihood of an error (e.g., fatigue, commercie¢gsure). Aspects that assisted error
recovery or prevented further deterioration wese alentified. Twenty defences were
identified and examples included pilot skills, cenative practices, etc. Finally, seven
post-incident defences were identified (e.g., fertinaining, installation of equipment).
See Appendix B for a complete list, definitions audvey examples.

DEMOGRAPHIC INFORMATION OF AUSTRALIAN PILOTS

Representation of flying categories

Information regarding the flying category in whidspondents engaged most in the
previous 12 months was collected. Inspection dfid @& indicates that the primary type
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of flying in which respondents were involved wagular public transport (RPT),

followed by private flying. A large number of respents were also involved in
passenger-carrying charter operations and aeri thaining others to fly. To simplify
analyses, categories were aggregated into foupgroomprising RPT; charter (charter
passenger and charter other); aerial work (emeygenmedical services, agriculture,
surveying or spotting, flying training and aeriabnk - other); and private operations.
Inspection of the private operation data indicated some respondents£B0, 15.5%)

had indicated another flying category (e.g., aemalk — other) as that category of flying
they did most of the time in the previous 12 monthssuch cases, respondents were
classified under the higher order category of ge@erations and analyses were based
on this (see Table 2 for the aggregated categoriésjnparison of frequency of
responses with flying category data contained @AMSB Aviation Safety Survey —
Safety Climate Factors and the current report siteislight discrepancies. This is due to
the nature of data supplied in Part A and Part Biefsurvey. As stated previously, there
was a considerable amount of missing data.

Table 1. Reponses per flying category

Flying Category Frequency Per cent
RPT 353 27.9
Charter - passenger 182 14.4
Charter - other 22 1.7
Aerial work - emergency or medical services 58 4.6
Aerial work - agriculture 42 3.3
Aerial work - surveying or spotting 28 2.2
Aerial work - flying training 151 12.0
Aerial work - other 51 4.0
Business 20 1.6
Private 323 25.6
Military 4 0.3
Sub Total 1,234 97.7
Missing information 29 2.3
Total 1,263 100.0

NB: Small rounding errors may exist in this tabie subsequent tables.

Table 2: Responses per aggregated flying category

Flying Category Frequency Per cent
RPT 353 29.2
Charter 204 16.9

Aerial 330 27.3
Private 323 26.7

Total 1,210 100.0
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Age distribution of Australian pilots

Information regarding respondent’s age was colte¢tee Table 3). Of the 1210
surveys, 1199 were used to calculate frequencees i@sponse rate of 99.1%). Eleven
cases did not provide information regarding eithge or flying category. Pilots in the
RPT group ranged in age from 24 to 66 years=(#6.36, SD= 9.75f. Charter pilots
ranged in age from 19 to 78 years €M4.85,SD= 12.70). The age range of aerial work
pilots was 20 to 77 years (M47.98, SD=12.52). Private operations pilots ranged in
age from 19 to 82 years (M52.99, SD= 13.64).

Table 3: Pilot age by flying category

Age Range RPT Charter  Aerial Private  Total
work  operations
Under 29 Count 17 31 26 19 93
% 4.8 15.2 7.9 5.9 7.7
30-39 Count 74 41 65 36 216
% 21.0 20.1 19.7 11.1 17.9
40-49 Count 105 40 80 61 286
% 29.7 19.6 24.2 18.9 23.6
50-59 Count 134 69 92 93 388
% 38.0 33.8 27.9 28.8 32.1
60-69 Count 20 16 56 76 168
% 5.7 7.8 17.0 23.5 13.9
70 & Over Count 0 4 10 34 48
% 0.0 2.0 3.0 10.5 4.0
Missing Information Count 3 3 1 4 11
% 0.8 15 0.3 1.2 0.9
Total Count 353 204 330 323 1,210
% 100.0 100.0 100.0 100.0 100.0

Flying qualifications

Table 4 represents the highest level of pilot lcequalification held by respondents in
each of the four flight categories£l1210). Categorisation could not be determined for
one respondent. The finding that 12.7%4N) of pilots identified the PPL as their
highest qualification was unexpected as the samptdved only those with CPL or
ATPL licences. It is possible that respondentsmtespreted the question and identified
themselves as private pilots based on the stattewofcurrent medical. At present, a
Class 1 medical (required for commercial operajio@sains in force for one year,
whereas a Class 2 medical (required for privateatjmsns) remains in force for four
years for a pilot who is less than 40 years olithattime of issue, or for two years for a
pilot who is 40 years or older at the time of iSséde assessment for a class 1 medical is
more stringent, therefore it is also considereshéet the requirements for a class 2
medical. A commercial pilot may therefore conduttate flight operations on the

2M = Mean_SD= Standard Deviation
3 Civil Aviation Safety Regulations (1998), part @5
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strength of a class 1 medical that is more thanyeae old if it falls within the period of
force for a class 2 medical.

Table 4: Flight category by highest licence quedifion held

Licence type RPT Charter Aerial Private Total
work operations

PPL Count 0 0 0 41 41
% 0.0 0.0 0.0 12.7 3.4
CPL Count 12 117 208 236 573
% 3.4 57.6 63.0 73.1 47.4
ATPL Count 341 86 122 46 595
% 96.6 42.4 37.0 14.2 49.2
Total Count 353 203 330 323 1,209
% 100.0 100.0 100.0 100.0 100.0

Representation of aircraft flown

Table 5 represents the type of operation predortijnéilown by respondents in the 12
months preceding the survey. Pilots were agaecsad on the basis of belonging to
either of the four flight categories. Of the 1Z10veys, 1150 were classified as either
fixed wing or rotary. Categorisation could notdetermined for 60 respondents. The
majority of pilots indicated they had mainly floired wing aircraft in the 12-month
period. Aerial and charter work (23.6% and 18.08gpectively) involved higher use of
rotary aircraft than RPT or private, due to theaunaf their work (e.g., mustering,

isolated areas, medical, etc). However, this wa®f than those using fixed wing
aircraft.

Table 5. Flight category by type of aircraft flown

Aircraft Type RPT Charter Aerial Private Total
work operations

Fixed wing Count 333 155 239 290 1,017
% 99.4 82.0 76.4 92.7 88.4

Rotary Count 2 34 74 23 133
% 0.6 18.0 23.6 7.3 11.6

Total Count 335 189 313 313 1,150
% 100.0 100.0 100.0 100.0 100.0

INCIDENT CHARACTERISTICS

Human error is to be expected in any complex dgtiviot only by those directly
operating the system (e.g., pilots) but also thpeséorming managerial, design and
regulatory roles. The following results do not gesst that aviation is more at risk from

error than other activities. Nor do they compa&suits across the different transport
modes.
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Involvement in flight error

A distinction was made between error events thaeweported by individuals directly
involved in making an error and those who witnesseé@rror made by another pilot (see
Table 6). To be categorised in the former categaspondents either made the error
themselves, were part of the crew involved in mgkire error or were directly affected
by the error made by another (e.g., unalerted sé@w@oid). The latter category
consisted of responses from those who witnesseeitrie but were not directly
influenced by it (e.g., saw an aircraft handledlypachich posed no immediate risk to
themselves). Results indicated that of the 72itl\ases (60.1%), 87.1% reported on an
incident in which they were directly involved. Arther 9.5% of the sample reported on
an incident they witnessed.

Table 6: Flight category by involvement in flightar

Level of Involvement RPT Charter Aerial  Private Total
work operations
Directly involved  Count 181 107 177 168 633
in occurrence % 88.3 84.9 83.9 90.8 87.1
Witnessed Count 12 17 23 17 69
occurrence % 5.9 13.5 10.9 9.2 9.5
Could not be Count 12 2 11 0 25
determined % 5.9 1.6 5.2 0.0 3.4
Total Count 205 126 211 185 727
% 100.0 100.0 100.0 100.0 100.0

Violation presence in error sequence

Analyses of respondents’ information also idendifiee presence or absence of a
violation during the nominated event (see TableRgsults indicated that 11.8%<%Bb)

of events involved the violation of standard ope@procedures. There appears to be a
higher level of violations occurring in charterriakwork and private operations than in
RPT. An example of a violation included compangtgknowingly taking off

overweight, IFR flight in a NVFR aircraft, landed 30-knot crosswind (aircraft
maximum 25-knot), etc.

Table 7: Flight category by existence of a viaati

Violation RPT Charter Aerial Private Total
work operations

Violation Count 12 17 27 30 86

occurred % 5.9 13.5 12.8 16.2 11.8

No violation Count 193 109 184 155 641

occurred % 94.1 86.5 87.2 83.8 88.2

Total Count 205 126 211 185 727
% 100.0 100.0 100.0 100.0 100.0

10
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Presence of wilfully risky activity during error sequence

Events involving a pilot taking an unnecessary vigke also identified. Results indicate
that 3.2% (¥23) of error events involved wilfully risky acthies (see Table 8).
Examples of wilfully risky activities include: sing desire to return to base whilst
exceeding duty hours and under deteriorating weaihe failing light conditions; flying
below LSALT whilst VMC, in mist and low cloud; tal#f in high temperatures, normal
weight and reduced climb performance; etc.

Table 8: Flight category by wilfully risky activs

Risk Taken RPT Charter Aerial Private Total
work operations

Wilfully Count 2 2 10 9 23

risky % 1.0 1.6 4.7 4.9 3.2

No risk Count 203 124 201 176 704

taken % 99.0 98.4 95.3 95.1 96.8

Total Count 205 126 211 185 727
% 100.0 100.0 100.0 100.0 100.0

Error event resulting in accident

Responses were analysed to determine whether aleatoccurred (see Table 9). An
accident was defined in terms of damage to theadirnequiring either extensive repairs
or replacement, according to ICAO definition, Anri&chapter 1. Overall, 2.1%

(N=15) of reported occurrences resulted in an actidéramples include: wire strike;
crashing on runway; etc.

Table 9: Flight category by accident involvement

Accident RPT Charter Aerial Private Total
work operations

Accident Count 0 2 8 5 15

occurred % 0.0 1.6 3.8 2.7 2.1

No accident Count 205 124 203 180 712

occurred % 100.0 98.4 96.2 97.3 97.9

Total Count 205 126 211 185 727
% 100.0 100.0 100.0 100.0 100.0

11
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Error event involving near mid-air collision

Analyses also determined the presence of near mabiiisions and the presence or
absence of factors assisting pilots’ responsedmt{see Table 10). Results indicated
9.1% (N=65) of respondents were involved in a mid-airisah concern and the
majority of these involved no warning (unalerteaftiotion 6.1%, N=44). Examples of
mid-air collision concerns included: near missceggpting position information by
inbound aircraft as accurate; prompt response t&S;@tervention by ATC; etc.

Table 10: Flight category by mid-air collision cenc

Mid- Air Fright RPT Charter Aerial Private Total
work operations
Unalerted Count 4 12 18 10 44
% 2.0 9.5 8.5 5.4 6.1
Pilot radio Count 2 1 1 1 5
% 1.0 0.8 0.5 0.5 0.7
ATS radio Count 2 0 0 2 4
% 1.0 0.0 0.0 1.1 0.6
TCAS Count 10 0 2 0 12
% 4.9 0.0 0.9 0.0 1.7
No mid-air fright  Count 186 112 188 172 658
% 90.7 88.9 89.1 93.0 90.5
Category could  Count 1 1 2 0 4
not be determined % 0.5 0.8 0.9 0.0 0.6
Total Count 205 126 211 185 727
% 100.0 100.0 100.0 100.0 100.0

ERRORS IDENTIFIED BY PILOTS

This section provides frequency information regagdhe errors nominated by pilots. It
addresses the error itself, the factors that doutied to the error, and those factors that
helped recover the situation (when recovery wasipte.

Error group across the flight categories

To determine where the majority of errors occureedross-tabulation was conducted
comparing flight category and the location at whectors occurred (error group). Figure
1 displays these results £¥27). Inspection indicates that the vast majafterrors,
regardless of flight category, occurred duringHti¢gen route - error occurred whilst
executing in-flight activities), followed distantby flight preparation (error occurred
during preparation activities for the next fligmdamay occur due to failure to identify
and correct an error completed by the previoud)pildery few errors identified by pilots
resulted from actions external to the flight créw.( air traffic service(s) or those
involved in non-flight activities such as mainten@n Appendix C provides details for
all flight categories and error locations.

12
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Figure 1: Four error groups according to flightecmry

Error group for each flight category
0,
100% g S 10 ﬁ
4 2 O Non flight
90%
29 29
46
80% 28
OATS
70%
60%
O Flight preparation
50%
40% -
| Enroute
30%
20% A
10%
0% ‘ ‘ ‘
RPT Charter Aerial work Private
operations
Flight category

Primary error types across each flight category

This section displays the five ‘primary error’ typelentified by pilots as contributing to
their most prominent error across the four flightegories: RPT, charter, aerial work
and private operations. In some cases, the sndisaventh ‘primary error’ types were
also identified where they were deemed importditis was based on their proximity to
the other error types.

13
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Primary error typesfor regular public transport

The five primary errors identified by RPT piloteatisplayed in Figure 2 (N205). The
most frequently identified primary error by RPTqtd was procedural errors — en route
(N=38), followed by misconfiguration @&P4), mishandling (H18), data misprocessing
— navigation (N16), and data misprocessing — from operating enuient (N=16). For
data referring to all primary errors refer to ApgenD.

Figure 2: Five primary error types identified Bgular public transport pilots

Five primary error types for RPT

Percentage

DM (navigation) DM (from Mishandling Misconfiguration Procedural
operating enroute
environment)

Primary error type

Note: DM — data misprocessing

14
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Primary error typesfor charter

Figure 3 displays the five primary errors identifiey charter pilots (N126). The most
frequently identified primary errors were traffinalerted (¥16), and procedural errors
—en route (N16). These were followed by misconfiguration firght (N=14), data
misprocessing — from operating environment{R), and misconfiguration — en route

(N=12).

Figure 3: Five primary error types identified byacter pilots

Five primary error types for charter

Percentage

DM (from Misconfiguration  Traffic unalerted Procedural - Misconfiguration
operating enroute preflight
environment)
Primary error type

Note: DM — data misprocessing

15
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Primary error typesfor aerial work

Figure 4 displays the five primary errors identifiey aerial work pilots_(N211). The
most frequent primary error identified was mishamgl(N=37), followed by data
misprocessing — from operating environment38H), traffic unalerted (N25),
procedural errors — en route£Rb) and data misprocessing — navigatior1K).

Figure 4: Five primary error types identified rial work pilots

Five primary error types for aerial work

Percentage

DM (navigation) DM (from Mishandling Traffic unalerted Procedural
operating enroute
environment)

Primary error type

Note: DM — data misprocessing

16
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Primary error typesfor private operations

Figure 5 displays six primary errors identifiedfnyate operations pilots @.85). The
most frequently identified primary errors were mdaral errors — en route €82),
followed by data misprocessing — navigatiorrg¥), mishandling_(N23), traffic
unalerted (¥18), data misprocessing - from operating enviramnis=15), and
misconfiguration (I+14). The sixth primary error, misconfiguratiorasincluded in the
private operations group due to its close proxirtotyhe fifth.

Figure 5: Six primary error types identified byvate operations pilots

Six primary error types for private operations

Percentagt

DM (navigation) DM (from Mishandling Misconfiguration  Traffic Procedural
operating unalerted enroute
envrionment)

Primary error type

Note: DM — data misprocessing
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Primary and secondary contributory factors across ach flight category

This section displays the five ‘primary and secogd@ntributory factors’ identified by
pilots as contributing to their most prominent emoross the four flight categories: RPT,
charter, aerial and private. The primary contdpytactors will be reported first

followed by the secondary contributory factors.stime cases, the sixth and seventh
‘primary and secondary contributory factors’ welsddentified where they were
deemed important. This was based on their proyitoithe other factors. The response
rate for primary contributory factors was 59.3%{#48), and for secondary contributory
factors, 59.3% (N717).

Primary contributory factorsfor regular public transport

Figure 6 displays the percentage of primary coutnily errors identified by RPT pilots
(N=200). The most frequently identified primary admiting factor was fatigue (®86),
followed by workload — individual/task level €23), experience (&l7), systems
procedures — do not ensure safety1H), and systems — equipment=%). For data
referring to all primary contributory factors reter Appendix E.

Figure 6: Five primary contributory factors iddietil by regular public transport pilots

Primary contributing factors for RPT
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Note: SP — systems procedures
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Primary contributory factorsfor charter

Seven primary contributing factors were identifigdcharter pilots_(N125). The
proximity between the fifth and next factors wateghtheir inclusion. These were:
experience_(N16), systems procedures — not doneIN), distraction_(¥10),
complacency (N10), systems — equipment%Bl), workload — commercial #8) and
training (N=8). See Figure 7 for details.

Figure 7: Seven primary contributory factors idieed by charter pilots

Primary contributory factors for charter

Percentage

Distraction Experience Complacency Training Workload Systems SP (not done)
(commercial) equipment

Primary contributory factor

Note: SP — systems procedures
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Primary contributory factorsfor aerial work

Seven primary contributing factors were identifigdaerial work pilots_(H208). Three
factors carried identical frequency ratings. Thengry contributory factors were:
experience_(N19), workload — individual (N16), system procedures — not done1N),
supervisor inadequacy f44), fatigue (IF11), time pressure @\ 1), and systems
procedures — do not ensure safetyll). See Figure 8 for percentage of primary
contributing errors.

Figure 8: Seven primary contributory factors idieed by aerial work pilots

Primary contributory factors for aerial work

Percentage

Fatigue Experience  Workload Time Supervisor SP (do not  SP (not
(individual) pressure inadequacy  ensure done)
safety)

Primary contributory factor

Note: SP — systems procedures
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Primary contributory factorsfor private operations

The five primary contributing factors identified pyivate operations pilots are displayed
in Figure 9 (N185). The most frequently identified primary admiting factors were
experience_(N19), systems procedures — not doneX#), followed by complacency
(N=17), preparation (N16), and systems — equipment=(¥6).

Figure 9: Five primary contributory factors idéietil by private operations pilots

Primary contributory factors for private operations
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Note: SP — systems procedures
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Secondary contributory factors

A large proportion of pilots indicated that no sedary contributory factor was present in
the incident: RPT_(N93, 46.7%), charter (h68, 54.4%), aerial work (ALO1, 48.6%),
and private operations €07, 57.8%). Refer to Table 11 for details regaydhe most
frequently used secondary contributory factors, wesent, by each of the flight
categories. See Appendix F for details.

Table 11. Flight category and most frequently ussszbndary contributory factor

Secondary contributory factor RPT Charter Aeriatkvo  Private
operations
Fatigue Count 12 N/A N/A N/A
% 6.00 N/A N/A N/A
Distraction Count 9 5 N/A 8
% 4.50 4.00 N/A 4.30
Preparation Count N/A 4 7 N/A
% N/A 3.20 3.40 N/A
Experience Count 7 11 17 13
% 3.50 8.80 8.20 7.00
Complacent/careless Count N/A N/A 10 13
% N/A N/A 4.80 7.00
Training Count 8 5 9 N/A
% 4.00 4.00 4.30 N/A
Workload - Count 10 N/A 6 N/A
individual % 5.00 N/A 2.90 N/A
Time pressure Count 7 N/A N/A N/A
% 3.50 N/A N/A N/A
Adaptation to risky  Count N/A 4 N/A N/A
situation % N/A 3.20 N/A N/A
Systems procedures Count N/A 4 N/A N/A
do no ensure safety o N/A 3.20 N/A N/A
Systems procedures Count 13 4 13 6
— not done % 6.50 3.20 6.30 3.20

N/A — not applicable to this flight category
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Primary, secondary and subsequent defences acrosxch flight category

This section records the primary£R09), secondary (/09) and subsequent£M14)
defences pilots identified as either assistingrttegovery from the error (i.e., primary
and secondary), or used to reduce the likelihoae@irrence (i.e., subsequent). Caution
must be taken, however, in interpreting the acouodi¢he results referring to primary
and secondary defences as this question may havenbisinterpreted. Pilots may have
interpreted question 45(c) as ‘what primary defesngeuld or could havassisted
recovery from the error’ rather than ‘what primaefences dicssist recovery from the
error’. Evidence from a small number of responsdiated that this was the case,
however this could not be adequately determineuh fitte data itself.

Primary defences for regular public transport

The five primary defences identified by RPT pilatsbeing the most important defences
during error recovery are displayed in Figure 162ZB83). The most frequent defence
was procedure (K32), followed by pilot skills (I#30), none — no defences assisted error
recovery (N=26), redundant information systems<{I8), and third party notification —
flight crew (N=17). For data referring to all primary defencefer to Appendix G.

Figure 10: Primary defences utilised by RPT pibhising error recovery
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Primary defences for charter

The six primary defences identified by charter fgilas being the most important
defences during error recovery are displayed infeéid1 (N=125). Pilots indicated that
in 22.4% of cases (dP8), no defences assisted error recovery. Thegoyi defences
identified by pilots were as follows: pilot skil{dl=23), procedure (N13), redundant
information systems (&10), good lookout_(K9), and third party notification — flight
crew (N=9).

Figure 11: Primary defences utilised by chartétpiduring error recovery

Primary defences for charter
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Primary defences for aerial work

The six primary defences identified by pilots eregh@n aerial work are displayed in
Figure 12 (N-199). Pilots indicated that in 28.6% of cases{R), no defences assisted
error recovery. In cases where defences exisesgtivere as follows: pilot skills
(N=44), good lookout_(N18), procedure (N16), third party notification — air traffic
service(s) (N13), and low probability of risk (&12).

Figure 12: Primary defences utilised by aerialknymitots during error recovery

Primary defences for aerial work
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Primary defences for private operations

The seven primary defences identified by privaterafions pilots (H182) as being the
most important defences during error recovery vasréollows: pilot skills (N44), none
— no defences assisted error recoverydR), good lookout (N18), procedure (N16),
third party notification — air traffic service(\€14), low probability of risk (¥12), and
limit exceeded not safety critical/ benign envir@mn(N=12). See Figure 13 for details.

Figure 13: Primary defences utilised by privateragions pilots during error recovery

Primary defences for private operations

Percentage

Pilot skills Low Good Procedure Limit TPN-ATS None
probability lookout exceeded not
of risk safety

critical
Primary defence

Note: TPN-ATS - third party notification - air ffig service(s)
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Secondary defences for each flight category

This section records the secondary defences piletgified as providing another tool for
error recovery. In this case too, caution mustisexl when interpreting results due to
potential misinterpretation of the question. Olleplots indicated that no secondary
defence was utilised: RPT (67.5%+M87), charter (74.4%,$93), aerial work (81.4%,
N=162), and private operations (83.5%1$2). Regular public transport identified pilot
skills (5.4%, N-11), procedures (9.4%,449), and third party notification — flight crew
(4.4%, N=9) as their secondary defences. Charter pil@stified pilot skills (11.2%,
N=14) as their secondary defence. Aerial work pilotlicated pilot skills (3.5%, ),
procedures (3.0%, $6), redundant information system (3.0%@, and aircraft system
performance capability (3.0%,48), as their secondary defence. Finally, private
operations pilots identified pilot skills (4.9%:8) and procedures (4.4%:=R) as
another tool for defence. See Appendix H for dietali

Subsequent defences for each flight category

Subsequent defences refer to those strategies pilplemented after the incident took
place to reduce the likelihood of recurrence. @lgpilots relayed that no subsequent
defences had been utilised: RPT (94.1%181), charter (91.3%,N.15), aerial work
(91.0%, N=183), and private operations (96.2%IN7). Regular public transport
identified 12 (6.0%) post-incident strategies, téatl (8.8%), aerial 18 (9.0%) and
private 7 (3.8%). Refer to Appendix | for detaggjarding what defences were
implemented.
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CONCLUSIONS

The goal of the current survey was to provide imfation to the flying community
concerning those errors and violations they peszkto be the most detrimental to flight
safety. The majority of respondents (87.1%) regmbein incident in which they were
directly involved. This increased the likelihoodobtaining detailed information
concerning the types of unsafe acts that occuraroperational environment. Although
third party information is invaluable to enhanciiight safety, it is often difficult to
determine whether the key factors influencing tti®oas of the pilot directly
experiencing the event were clearly identified.e Tact that the data were derived from
first hand experiences increases the likelihootrémsults reflect safety concerns in the
wider operational environment, despite no in-dejathisal analysis being conducted.

Results indicated that the majority of errors asralt flight categories occurred en route,
distantly followed by flight preparation. Resposi$em operational personnel
concerning primary error types indicated some sinties across the flight categories.
All groups experienced procedural errors — en rante misprocessed data from the
operational environment. Mishandling, misconfigima and data misprocessing —
navigation were also a concern for most groupsnessimilarities were also found
regarding primary and secondary contributory factakll groups identified lack of
experience as important to incident involvemengst&nms equipment and system
procedures — not done were also identified by rfligtt categories. In general,
operational personnel across all flight categandgated that there were no defences
present to protect against the error. When a deferas available, error recovery was
predominantly enhanced by pilot skills and the ienpéntation of procedures. Very few
reports indicated that a post-event defence had ingglemented to reduce the likelihood
of recurrence.
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APPENDIX A - Human Error

Investigation of safety related incidents and agwcid has been a major imperative for
many decades for those involved in complex techmcéd organisations. The
development of an incident or accident is a protessinvolves a number of different
contributing factors whose type, nature and intesaccan be very complex. Safety
occurrences result from complex interactions betwaany factors including unsafe acts,
factors local to the situation (e.g., weather) Etent failings residing in managerial and
organisational processes (Reason, 1990).

Unsafe acts, or active failures, involve two distigroups: errors and violations. These
unsafe acts differ in the psychological mechaniantsthe remedial strategies taken to
combat them. Errors result from information preteg problems and are best
minimised by task redesign, retraining, use of mgmadads, etc. Errors can be further
categorised into slips/lapses involving unintendediations of actions from what is
potentially an adequate plan, and mistakes whiclirowhen the actions go according to
plan but the plan itself deviates from some necggsath to obtain the desired goal.
Violations result from motivational issues whicle anost effectively addressed by
improving morale, safety culture, attitudes, norets, Distinctions can also be made
between types of violations: a) routine violatipimyolving short cuts between task-
related points taken on a regular basis; b) optngisgiolations, where the individual
seeks to optimise some goal other than safetycpegceptional violations, involving
one-off breaches of regulations seemingly dictéednusual conditions (Reason, 1997).

Not all errors or violations result in an incidemtaccident. Unsafe acts occur in
proximity to safety occurrences and play a key noline development of an accident,
however, they very rarely result in or cause actdgle This is because although they are
necessary for an accident, they are not normafficent by themselves. Accidents are
often supported by managerial or organisationaksys (i.e., latent conditions) that
influence the operator’s performance or the abditthe system to cope with unexpected
behaviours or circumstances. These latent comdittan exist within a system long
before an incident/ accident occurs. It is thasent issues, combined with local
conditions (e.g., weather) and errors (unsafe #aét)perchance combine with other
causal factors to breach, circumvent or removestesys (in this case aircraft’s)
defences.
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APPENDIX B - Descriptions and examples of each erragyroup and their elements

Error Groups

Location of Error

Description

Flight Preparation

Error occurred during prepara#otivities for the next flight. This error magawr due to failure to identify and correct an exompleted by previous pilot

En route Error occurred whilst executing in-flighttivities
ATS Location of error originated outside the codkip ATS (Air Traffic Service(s))
Non Flight Location of error originated outside theck-pit during non-flight activities such as ntaimance

Primary Errors

Error Group

Primary Error

Description

Examples (quoted from reports)

Flight Preparation

Data gathering (wrong)

During preparation for flight:
Information that is obtained is inaccuratg
— crew either get the wrong information or
the information is incorrect

Attempted ag operations out of agricultural aiipstrot
previously used or inspected by our company (took
airstrip owners advice that airstrip was servicepbl
Took another pilots (owner's) word for the factt theel
drains had been done (they had not)

Data gathering (not gathered)

During preparationdr flight:
Important information is not acquired by
flight crew

Private pilots flying with overloaded aircraft —tno
determining correct weights

Aircraft running out of fuel - aircraft usually féld night
before to full tanks, not done in this case, pilioin't
check

Data misinterpretation (i.e.,
processing/derivation)

During preparation for flight:
Correct information is gathered, but erro
arose during processing of the informati

S un

Incorrect weight used for take off calculationgfit
planning error

The aircraft flight plan was slightly different toe one
submitted. This resulted in the aircraft beinguin
different location to what was expected by ATC

Data entry - wrong

During preparation for flight:
Correct information is gathered and/ or
interpreted however is entered into aircraft
systems incorrectly

Missing height requirement on STAR
Entered incorrect information into GPS

Misconfiguration — pre-flight

During preparationdr flight:
Aircraft equipment or systems have not
been configured correctly prior to take off

Incorrect configuring of fuel system during pregfit
deck preparation
Oil caps in aircraft not fastened properly

Procedural — Flight preparation

During preparatioffor flight:
Procedures pertaining to pre-flight
requirements were not executed

Loading passengers by ground staff was contrary to
procedures. Where appropriate procedures rules wer
ignored due to pressure to meet scheduled depdiree
Failed to complete pre-flight checks

En route

Data misprocessing (fuel)

Miscalculation drring flight regarding fuel quantity
and amount necessary to reach destination

Incorrect estimation of fuel required after chairge
scheduled destination
Incorrect estimation of fuel remaining

Data misprocessing (havigation)

Misprocessing of avigational information that is
provided for managing a flight

Incorrect identifier GPS
Took off on wrong runway
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Data misprocessing (information changes)

Operatimfiormation available during the flight
that is relevant to flight management not received
acted on appropriately

Information concerning change of destination not
provided

Misinterpreted information concerning flight chanrge
direction of circuit

Data misprocessing (from operating
environment)

Misinterpreted potential sources of informationnfro
the environment.

Downwind landing with near overrun of runway
Landing in poor visibility due rain shower over the
threshold (rain unexpectedly heavy)

Communications — radio

information not transmittedffectively by radio

Failure to monitor
Failed response due to congestion

Mishandling

Control inputs inappropriate to enswwagfe flight

Unstable approach
Aircraft landed heavily on the nose wheel collagsine
nose strut — prop contacted runway

Misconfiguration

Aircraft equipment not set corrcto achieve
desired task.

Landed with a flap setting one less than configdioed
The pilot selected the heading bug instead of thB C
without realising, whilst on visual approach. Tb#@ised
the aircraft to turn inside the run

Traffic — unalerted

Two aircraft closer than expeel, and neither had
prior knowledge of the proximity of the other

An aircraft taxied onto my runway during the také o
run/rotate sequence. Other aircraft missed byttessa
wingspan

Near miss — at an inbound reporting point attached
GAAP aerodrome

Traffic — alerted

Two aircraft closer than expedteand had prior
knowledge of the proximity of the other

King Air climbed through our level while IMC. Both
aircraft were IFR and ATC passed us as traffic. We
estimate the King air missed us by about 2 nm
Came close to opposite direction traffic. It wapdrting
and MBZ, | was arriving on a reciprocal track

Procedural — En route

Procedures are not compliedth

Aircraft landed behind us while we were still o th
runway and turning to backtrack to taxiway

Pilot in controlled airspace cut in front of anatle final
— despite being allotted landing

Time pressure risk enhancement

Compression of norad procedures in an attempt to
take less time

Rushed approach, aircraft only becoming stabl®aft5
Rushing procedures to ensure on-time performance

Other — En route

Categorises those errors occugren route that do
not fall into the remaining categories

Lightning strike taking out flight instruments, ieadNAV
aids, etc

Poor judgement in performing aerobatics — too log a
close to spectators (loss of aircraft)

Air Traffic
Services

Misidentification

Misidentifying one aircraft for mother

Two low wing singles on the final. Tower misidénti
aircraft sequence and cleared aircraft number fvinal
to land before clearing aircraft number-one on sfioal
for same runway

Traffic confliction

Two or more aircraft uninterathally placed on
conflicting path

ATC cleared us to land and subsequently cleared an
aircraft to depart on conflicting runway

Traffic separations in MBZ or CTAFs/ typically two
regional RPT aircraft, one on descent and oneiorbcl
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Routine practice

Procedures that are standard ficas but are not
inherently resilient

My aircraft instructed to line up at an intersect{@ahead
of a 747), commuter aircraft lined up at an intetisa
ahead of my aircraft. Three aircraft on the sanmwvay.
Runway approximately 500 metres. Commuter aircralf
cleared to take off, 747 acknowledged please t&ke o
Runway occupied by more than one departing aircraft

t

Non Flight

Maintenance

Error affecting the aircraficcurred during
maintenance

During maintenance pitch and roll disconnect hasdle
were positioned in the opposite, so the pitch digects
were in the roll disconnect position and vice versa
Component incorrectly fitted to an aircraft

Unqualified

Individual(s) involved did not hold éhnecessary
qualifications resulting in potentially unsafe sition

Individual carried out maintenance work to helpesth
with high workload — Unqualified — engine failure i
flight

Other — Non flight

Non-flight events that do natifinto the other

Observed a few pilots flying with out of date clseahd

categories documents
Primary and Secondary Contributory Factors
Factor Description Examples
Fatigue Fatigue reduces operator performance . Fatigue (10 hour night sector), lack of recency lac# of recovery in the
environment
. Fatigue — both pilots — caused by high workloatM& with unusual or
infrequently performed approach procedures in tisestinations
Distraction Operator’s attention diverted from sgferitical task . Single pilot charter — engaged in conversation wihsengers (distracted from
task)
. Distracted whilst mustering cattle
Preparation Errors hidden in flight planning . Using an existing flight plan that contained aroermot checking that pilots and
ATS copy were the same (this was the result oflifjet planning software)
. Mid point of flight plan — temperature rose aboweetast (second landing for the
day) climb performance was reduced
Recency Lack of recent practice of a particularlsket *  Visual approach in RPT heavy seldom practised
. Recently endorsed on type, first 2 crew experiesisert sector, with a steeper
descent profile than the normal type
Experience Lack of knowledge that is not normallgquired through . Previous owner had mixed fuels that resulted ikefabeing formed in fuel
formal training processes, but gained from prattica components including the carburettor main jet. K& wnaware that lead
experience replacement MOGAS and AVGAS do not mix. Whereasoldesuper MOGAS
would have
. Higher speed than aircraft can manage comfortafdguwet conditions
Complacent/careless Lack of concern regarding risk unsafe outcome . Gliders landing downwind against circuit directiom parallel runway to powered
flight aircraft — laziness — less distance to nefliders to hangar
. Pilots willingness to take undue risks during lewvdl flying — Attitude of
invulnerability
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Training

Training inadequate to provide knowledgkills and
experience to ensure safe operations

Near overrun of runway — short strip, very lightwds and very inexperienced
pilots
Pilots with lack of proper training before commertline flying operations

Get-home itis

Desire to complete operation influerscoperational
decision making

Pressing on
Took off (IFR) into potential icing situation — @sing on — wanted to get home

Workload — individual

The number of tasks an indikial needs to attend to at a
given time — may involve multiple tasks and/ or gex
tasks

Potential near midair collision — poor R/T, diffiguin understanding foreign
accents, high workload airspace , weather

Late drop on fire into rising terrain - smoke r&sing vision, position of fire,
misjudged extent of climb angle required

Misinformation

Information transfer process doeg rasure complete,
correct transfer of information

Incorrect information
Overloaded aircraft — Unreliable fuel burn figunesircraft data sheets

Unqualified for task

Does not hold qualificationgquired for the conduct of
the task

Helicopter mishandled (door opened in flight, loshtrol) — pilot had not flown for
five years
Ungqualified IFR flight

Time pressure

Perceived time constraints influenmeerational decision
making

Med 1 flight
Over-torque during overshoot from low-level watentbing run- strong wind and
turbulence, desire to hold load to make effectirgpdn burning house

Non-task related stress

Inappropriate stressors frowork environment

Stress
Job security

Workload — Commercial pressure

Inappropriate presapplied to flight crew operational
decision making by operating company

Duty time exceeded, all-day op, deteriorating weathstrong desire by manager
and crew to have helicopter return to base

flying below LSALT, VMC in mist, low cloud — commeial pressures> schedule,
job insecurity

Money/ financial considerations

Financial pressiméisence operational decision makin
procedures or work practices

J,

Personal high costs to maintain proficiency in swivhile main commitment to SE
operations. Company contribution reasonable btitércurrent economic climate
as much as could be reasonably expected

Loading procedures breached — management pressgrewnd staff — contract
employees are penalised for not meeting minimummngtaircraft turnaround time
(which is inadequate)

Adaptation to risky situation

Habituation to riskyrocedure

Runway occupied by more than one departing aircraft
Unqualified IFR flight (high NVFR experience) —@ilhas done it on occasions fq
many years

Supervisor inadequacy

Supervisory role-holder incaple of ensuring safety of
operation

Failure to take control of the aircraft when a stuichilot had reached their limit.
The situation developed past what the instructatccthen safely and effectively
maintain control

A student left the master switch on in a high-padesingle engine aircraft. The
battery was strained. As instructor | did not ageely supervise the students shu
down checks

Systems — unsafe eg unalerted See an
Avoid

d Current systems do not ensure safety

Near miss — No notification of aircraft in the area
Near miss in MBZ — lost visual identification anean misses occurred

Systems — Equipment

Use of aircraft equipment dicbhachieve the designed
outcome from the use of that equipment, or does not
support easily achieving the designed outcome

Frequency congestion; insufficient aircraft to eafccommunication — VHF
congestion

Poor rain shedding of cockpit windows

Printing on Jepp chart too much and too small

34



Aviation Safety Survey — Common Flying Errors

Systems procedures — do not ensure
safety

System not robust (designed to reduce the probabfii
error) or resilient (designed to ensure timely tifeation
of error, or out of tolerance situation)

Configuring pre-flight is a memory item
See and avoid — impossible where other aircrafotsure of position relative to
airfield. All MBZs should be the same size eithténm or 30nm not both

Systems procedures — not complied wi
(unwitting)

hLack of knowledge of procedures, or forgot procedur

Overloaded flights — lack of knowledge on weightthvef fuel on different aircraft
Pilot fuel planning — pilots didn't lean aircrafoperly (don’'t know correct
procedure)

Systems procedures — interrupted
/disconnected /fail

System or procedure vulnerable to interruptions or
changes

Change in crew (late notice) leading to breakdofwhecklist
None exist

Wilful violation

Conscious non-compliance with detg-critical
requirement

The pilot in the following aircraft did not allowneugh room between us, even
after we had told him we would need to backtraldie. did not seem worried that
we would still be on the runway

An aircraft flying too close to me in formation thenoving across the flight path
causing some discomfort to passengers due to assdt¢urbulence — Poor
judgement on the part of the other pilots. Gettamclose to take a photo of my
aircraft in flight

Managerial — change implementation

Changes not gegthtd ensure that safety is not
compromised by the change

Poor management implementation of take off spettthgehanges
Airspace violation — congested radiofrequency, pescedure had a different
interpretation between controllers and pilots

Concentration Lack of attention to appropriate imfoation during phaseg . Less than adequate monitoring of aircraft systems
of a flight «  Joining the wrong position in the circuit area dmelwrong runway — Not thinking
ahead of the aircraft and not enough thought atheutunway in use and where |
was supposed to join
Other Events that do not fall into other categories . Controlled airspace traffic confliction — ATC seation breakdown

No specific contributory factor given

Systems procedures — not done

Safety procedures ndbne

Failure to have figures cross checked
Approaching airfield lowish cloud 6/8 at about 1800three aircraft in circuit —
aircraft from north did not communicate on corrfeetjuency

Primary and Secondary Defences

Factor

Description

Examples

Optimising violation

Non-compliance with a requiremt with the intent
of performing the task better

Pilot joining circuit right downwind left-hand ciué — blatant attempt to try to avoi
slowing down in circuit due to traffic ahead

VFR through cloud and too close to cloud — PusMRR in climb through cloud to
VFR conditions on top and at destination

o

Recency Recent practice of the required skill-set e Aircraft running off the runway in strong windsraining in crosswind landings
. Lack of recency on aircraft
Pilot skills Pilot’s ability to perform task . Good training for flight planning and multi crewidfing provided plan of escape

route
Good CRM
Local knowledge to find alternate landing; intimit®wledge of aircraft type

Culture towards safety related issues

Prioritisation of safety-critical tasks in whole work
sequence

Discipline; willingness to accept the consequertdate departures
Intervention by captain to ensure all safety proces were adhered to
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Low probability of risk manifestation

Low probabilty of risky event leading to unsafe
outcome

Three aircraft — one not on correct frequency -asgon was sufficient due to luck
Checklist oversights — Non-critical items or iteateady configured

Good lookout

Enhanced awareness of operating envieat

Protection against unalerted traffic — sightingjilince, regarding other aircraft
Traffic conflictions — familiarisation with airpogind operation, visually sighting
traffic

Procedure

Operating procedures designed to enhance
robustness or resilience

High workload switch errors — recovered using appede checklist and backup
safety systems like EGPWS

taxiing out for departure without required fuelloward - checklist that covers
critical items twice — the oversight was realiseidmpto departure

Limit exceeded not safety critical/ benign

environ

Environment meant that safety exceedence did
lead to an unsafe outcome

Near overrun of runway — a little bit of luck andefter strip due to recent rainfall
(gravel runway)

Landed downwind on PFL in relatively strong winRunway was long enough to
accommodate the mistake

Third party notification - flight crew

Notification of safety-critical exceedence by othe|
member of flight crew

Crew environment that encourages questioning itaeigjes
Situational awareness of crew, querying ATC indtams (avoided potential
collision)

Third party notification - ATS

Notification of saféy-critical exceedence by ATS

ATC on the ball and picking up quickly on the sttar; guidance from Air Traffic
Control

ATC checking my reporting point (aircraft flightgsl different to one submitted.
Aircraft in different position expected by ATC)

Third party notification - Aircraft system stick

shaker

Notification of safety-critical exceedence by
aircraft sensing and warning systems

Correct operation of aircraft safety device - stblaker

ILS approach requiring the use of speed break lktfom flap setting for use of
speed break, resulting in stick Shaker activatid3080 ft. AGL — complacency due
to route familiarity, first flight after leave, nptoperly prepared for the flight after
holidays, poor performing co-pilot (failed to mamitmy approach closely enough)

Third party notification - Aircraft system TCA

Nfitation of other aircraft proximity by TCAS
system

TCAS showed less than 1,000 ft. separation in thise with opposite direction
traffic

aircraft equipped with TCAS and Mark 1 eyeball

TCAS and visual observation

Third party notification - Other

Notification of sdety-critical exceedence by
system or person not falling into other categorie

We advised ATC of the impending conflict (betweemn bther aircraft) and it was
promptly resolved

Apparently went above 6,000 ft. into RAAF airspémea brief time — Not aware of
violation until later advised (two months later)

Redundant information system

Information provisionretrieval and processing
conducted by parallel independent channels ang
compared for consistency

Aircraft warning; ATC superb
multi-crew environ — crew noticed something nohtig

Aircraft system performance capability

Aircraft edofe of performing beyond defined
limits

Mistake in recognising crosswind — A strong aeropla
Landed with a flap setting one less than configdioed- aircraft still has adequate
margin over stall in that configuration

Conservative practice

Designing procedures with cegrvative safety
margins

Knowledge that performance deteriorates at cetii@ies and take precautions
| took the owners advice on fuel consumption ovieatthe pilot's operating
handbook stated — Personally imposed fuel resartemof the required

None

No defence was present or example not considgred

to be a defence

Collision with fuel tank — insurance company andieaer
Loss of control during low steep turn onto finapegach — aircraft crashed
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Third party assistance Provision of assistance byitd party in safety- . Aircraft caught on fire on start up — immediatephaVailable
critical event «  On giving a taxi call for our RPT departure, pitailed to say he was inbound to
airport but unsure of his position and ask for helfind it — We pointed out two
major land features and waited until he landedlgafe
Third party notification - aircraft system other thication of safety critical exceedence by . Failure to lower landing gear on approach — Landjear up ground proximity
aircraft sensing and warning system that does npt warning
fall into another category. . Descending through assigned altitude 3- 400 f£7TA — Altitude alerting system
Subsequent Defences
Factor Description Examples

Developed procedure

Existing procedure enhanceddlkood of a safe outcome

Qil level too low — discovered by next pilot to fllgigh oil usage not
promulgated by company) — change to company doctatiem and
procedures

Supervisor intervention

Provision of assistance lsypervisor in safety-critical event

Company pilot knowingly took off overweight — renidraining
conducted, pilot counselled, an attempt at passatyeation as to
baggage on small aircraft. All actions post flight

Pilot handling aircraft (Rotary) in unprofessionanner (too close tq
other aircraft) — reminded pilot of the machinet thea was flying

Further training

Provision of further training tofence knowledge, skills and
experience

Further training (at Company cost) more groundfioiieto support
remedial flying

Pilot fuel planning errors (pilots didn't lean aaft properly) —
retraining

Learned from experience

Experience from current entenhanced ability to achieve a futurg
safe outcome

Collision with obstacle — Constant revising of ggém

Exiting wet runway at high speed taxiway — Awarenefs
requirement for slower speed under these condibogising was
effective

Support development of safety culture

Organisatiaes effort to enhance safety culture

Incorrect fitment or adjustment of a part leadiog@hgine power
failure on final approach — Consultation with maimnce staff,
resetting priorities and refocusing them on safetgls. Better
management of rest periods

Minor switching errors (fatigue) — more time offtie rested

Additional equipment fitted

System installed to emhce knowledge regarding a safety-critical
aspect of a flight

Attempting to start the takeoff roll without doiagj pre-take off
checks which would have resulted in bleed air bé&ftgoff - second
pilot noticed error. Company has since fitted awdarms to fleet
Failure to see traffic — aircraft on final saw anaided ag aircraft
doing simulated spray run — radios now fittedlt@iacraft based at
airfield as a requirement

No subsequent defence given
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APPENDIX C - All data for flight category and location of error

Flight Category
Error Group RPT Charter Aerial Private | Total
Flight preparation Count 46 28 29 29 132
% 224 22.2 13.7 15.7 18.2
En route Count 147 88 169 150 554
% 71.7 69.8 80.1] 81.1 76.p
ATS Count 8 1 3 0 12
% 3.9 0.8 1.4 0.0 1.7
Non-flight Count 4 9 10 6 29
% 2.0 7.1 4.7 3.2 4.0
Total Count 205 126 211 185 727
% 100.0 100.0 100.4 100.p 100

38



Aviation Safety Survey — Common Flying Errors

APPENDIX D - Primary error types across the four fight categories

Flight Category
Primary Error RPT Charter Aerial Private Total
Data gathering (wrong) Count 2 0 2 3 7
% 1.0 0.0 0.9 1.6] 1.0
Data gathering (not gathered) Count 5 6 3 10 24
% 2.4 4.8 14 5.4 3.3
Data misinterpretation (i.e., processing Count 7 4 5 8 24
/derivation) % 3.4 3.2 2.4 4.3 3.3
Data misprocessing (fuel) Count 1 2 1 1 5
% 0.5 1.6 0.5 0.5 0.7
Data misprocessing (navigation) Count 16 9 17 24 66
% 7.8 7.1 8.1 13.0 9.1
Data misprocessing (information changes) Count 1 1 2 4 8
% 0.5 0.8 0.9 2.2 1.1
Data misprocessing (from operating Count 16 13 35 15 79
environment) % 7.8 10.3 16.6 8.1 10.9
Communications - radio Count 7 6 7 10 30
% 3.4 4.8 3.3 5.4 4.1
Mishandling Count 18 10 37 23 88
% 8.8 7.9 175 12.4 121
Misconfiguration Count 24 12 9 14 59
% 11.7 9.5 4.3 7.9 8.1
Traffic - unalerted Count 10 16 25 18 69
% 4.9 12.7 11.8 9.7 9.1
Traffic - alerted Count 4 1 2 2 9
% 2.0 0.8 0.9 1.1 1.7
Procedural - en route Count 38 16 25 32 111
% 18.5 12.7 11.8 17.3 15.8
Time pressure risk enhancement Count 9 1 5 2 17
% 4.4 0.8 2.4 1.1 2.3
Misidentification Count 1 0 1 0 2
% 0.5 0.0 0.5 0.0 0.3
Maintenance Count 4 8 8 5 25
% 2.0 6.3 3.8 2.7, 3.4
Traffic confliction Count 6 1 2 0 9
% 2.9 0.8 0.9 0.0 1.7
Data entry - wrong Count 11 1 1 0 13
% 5.4 0.8 0.5 0.0 1.9
Routine practice Count 1 0 0 0 1
% 0.5 0.0 0.0 0.0 0.1
Misconfiguration — pre-flight Count 12 14 9 4 39
% 5.9 11.1 4.3 2.2 5.4
Unqualified Count 0 1 2 0 3
% 0.0 0.8 0.9 0.0 0.4
Other - en route Count 3 1 4 5 13
% 15 0.8 1.9 2.7, 1.4
Procedural - flight preparation Count 9 3 9 4 25
% 4.4 2.4 4.3 2.2 3.4
Other — non-flight Count 0 0 0 1 1
% 0.0 0.0 0.0 0.5 0.1
Total Count 205 126 211 184 727
% 100.0 100.0 100.Q 100. 100J0
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APPENDIX E - Primary contributing factor across the four flight categories

Flight Category
Primary Contributory Factor RPT Charter Aerial Private Total
Fatigue Count 36 7 11 5 59
% 18.0 5.6 5.3 2.7 8.2
Distraction Count 6 10 9 12 37
% 3.0 8.0 4.3 6.5 5.2
Preparation Count 4 2 10 16 32
% 2.0 1.6 4.8 8.6 4.5
Recency Count 6 0 6 14 26
% 3.0 0.0 2.9 7.6 3.6
Experience Count 17 16 19 19 71
% 8.5 12.8 9.1 10.3 9.9
Complacent/careless Count 10 10 10 17 47
% 5.0 8.0 4.8 9.2 6.5
Training Count 5 8 9 6 28
% 25 6.4 4.3 3.2 3.9
Get home itis Count 2 2 2 5 11
% 1.0 1.6 1.0 2.7 1.5
Workload — individual/task level Count 23 4 16 4 47
% 115 3.2 7.7 2.2 6.5
Misinformation Count 6 3 8 3 20
% 3.0 2.4 3.8 1.6 2.8
Unqualified for task Count 1 1 2 0 4
% 0.5 0.8 1.0 0.0 0.6
Time pressure Count 7 6 11 4 28
% 35 4.8 5.3 2.2 3.9
Non-task related stress Count 0 4 2 1 7
% 0.0 3.2 1.0 0.5 1.0
Workload — commercial pressure Count 12 8 9 2 31
% 6.0 6.4 4.3 1.1 4.3]
Money/ financial considerations Count 2 1 3 5 11
% 1.0 0.8 14 2.7 1.5
Adaptation to risky situation Count 1 0 3 1 5
% 0.5 0.0 14 0.5 0.7
Supervisor inadequacy Count 1 4 14 3 22
% 0.5 3.2 6.7 1.6 3.1
Systems — unsafe eg unalerted See gn@ount 1 3 6 3 13
Avoid % 0.5 2.4 2.9 1.6 1.8
Systems — equipment Count 15 9 8 16 48
% 7.5 7.2 3.8 8.6 6.7,
Systems procedures — do not ensure| Count 16 7 11 10 44
safety % 8.0 5.6 5.3 5.4 6.1
Systems procedures — not complied | Count 3 2 9 9 23
with (unwitting) % 15 1.6 4.3 4.9 3.2
Systems procedures — Count 2 5 2 1 10
interrupt/disconnect/fail % 1.0 4.0 1.0 0.5 1.4
Wilful violation Count 1 0 5 5 11
% 0.5 0.0 24 2.7 1.5
Managerial — change implementation| Count 1 0 0 0 1
% 0.5 0.0 0.0 0.0 0.1
Concentration Count 0 0 1 2 3
% 0.0 0.0 0.5 1.1 0.4
Other Count 9 2 7 3 21
% 4.5 1.6 34 1.6 2.9
Systems procedures — No done Count 13 11 15 19 58
% 6.5 8.8 7.2 10.3 8.1
Total Count 200 125 208 185 71
% 100.0 100.0 100. 100. 100

40



Aviation Safety Survey — Common Flying Errors

APPENDIX F - Secondary contributing factor across he four flight categories

Flight Category
Secondary Contributory Factor RPT Charter Aerial Private Total
Fatigue Count 12 1 4 2 19
% 6.0 0.8 1.9 1.1 2.6
Distraction Count 9 5 5 8 27
% 4.5 4.0 2.4 4.3 3.8
Preparation Count 2 4 7 3 16
% 1.0 3.2 34 1.6 2.2
Recency Count 1 0 0 4 5
% 0.5 0.0 0.0 2.2 0.7,
Experience Count 7 11 17 13 48
% 35 8.8 8.2 7.0 6.7
Complacent/careless Count 5 0 10 13 28
% 25 0.0 4.8 7.0 3.9
Training Count 8 5 9 2 24
% 4.0 4.0 4.3 1.1 3.3
Get home itis Count 0 1 4 0 5
% 0.0 0.8 1.9 0.0 0.7
Workload - individual/task level Count 10 2 6 3 21
% 5.0 1.6 2.9 1.6 2.9
Misinformation Count 1 1 1 3 6
% 0.5 0.8 0.5 1.6 0.8
Unqualified for task Count 0 0 0 1 1
% 0.0 0.0 0.0 0.5 0.1
Time pressure Count 7 3 4 2 16
% 35 24 1.9 1.1 2.2
Non-task related stress Count 2 3 0 0 5
% 1.0 24 0.0 0.0 0.7,
Workload - commercial pressure Count 7 3 2 3 15
% 35 2.4 1.0 1.6 2.1
Money/ financial considerations Count 2 1 1 2 6
% 1.0 0.8 0.5 1.1 0.8
Adaptation to risky situation Count 1 4 5 1 11
% 0.5 3.2 2.4 0.5 15
Supervisor inadequacy Count 1 0 1 1 3
% 0.5 0.0 0.5 0.5 0.4
Systems - unsafe eg unalerted See apdCount 0 0 1 0 1
Avoid % 0.0 0.0 0.5 0.0 0.1
Systems - equipment Count 5 2 4 3 14
% 25 1.6 1.9 1.6 2.0
Systems procedures - do not ensure | Count 6 4 4 2 16
safety % 3.0 3.2 1.9 1.1 2.2
Systems procedures - not complied | Count 2 1 4 3 10
with (unwitting) % 1.0 0.8 1.9 1.6 1.4
Systems procedures - Count 3 1 1 0 5
interrupt/disconnect/fail % 15 0.8 0.5 0.0 0.7,
Wilful violation Count 1 0 2 2 5
% 0.5 0.0 1.0 1.1 0.7,
Morale Count 1 0 0 0 1
% 0.5 0.0 0.0 0.0 0.1
Managerial - change implementation | Count 0 0 0 1 1
% 0.0 0.0 0.0 0.5 0.1
Concentration Count 0 0 1 0 1
% 0.0 0.0 0.5 0.0 0.1
Other Count 0 1 1 0 2
% 0.0 0.8 0.5 0.0 0.3
Systems procedures — not done Count 13 4 13 6 36
% 6.5 3.2 6.3 3.2 5.0
No secondary contributory factor Count 93 68 101 107 369
identified % 46.7 54.4 48.6) 57.§ 51.p
Total Count 199 125 208 185 717
% 100.0 100.0 100.4 100.0 100J0
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APPENDIX G - Primary defence across the four flightcategories

Flight Category

Primary Defence RPT Charter Aerial Private Total
Optimising violation Count 1 2 1 1 5
% 0.5 1.6 0.5 0.5 0.7
Recency Count 2 0 3 2 7
% 1.0 0.0 15 1.1 1.0
Pilot skills Count 30 23 44 44 141
% 14.8 18.4 22.1 24.2 19.9
Culture towards safety related issueg Count 5 0 2 0 7
% 25 0.0 1.0 0.0 1.0
Low probability of risk manifestation | Count 7 6 11 12 36
% 3.4 4.8 55 6.6 5.1
Good lookout Count 5 9 18 18 50
% 25 7.2 9.0 9.9 7.1
Procedure Count 32 13 16 16 77
% 15.8 10.4 8.0 8.8 10.9
Limit exceeded not safety critical/ Count 8 7 5 12 32
benign environ S
% 3.9 5.6 25 6.6 4.5
Third party notification - flight crew | Count 17 9 3 0 29
% 8.4 7.2 15 0.0 4.1
Third party notification - ATS Count 15 4 13 14 46
% 7.4 3.2 6.5 7.7 6.5
Third party notification — aircraft Count 2 0 0 0 2
system stick shaker 5
% 1.0 0.0 0.0 0.0 0.3
Third party notification - aircraft Count 12 0 2 0 14
system TCAS % 5.9 0.0 1.0 0.0 2.0
Third party notification - other Count 3 8 6 10 27
% 15 6.4 3.0 5.5 3.8
Redundant information system Count 18 10 3 5 36
% 8.9 8.0 15 2.7 5.1
Aircraft system performance Count 7 2 5 6 20
capability o
% 3.4 16 25 3.3 2.8
Conservative practice Count 7 1 4 7 19
% 3.4 0.8 2.0 3.8 2.7
None Count 26 28 57 27 138
% 12.8 22.4 28.6 14.8] 19.4
Third party assistance Count 3 1 2 5 11
% 15 0.8 1.0 2.7 1.6
Third party notification - aircraft Count 3 1 4 3 11
system other % 15 08 20 16 16
Total Count 203 125 199 182 709
% 100.0 100.0 100.¢ 100.p 100]0
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APPENDIX H - Secondary defence across the four fllg categories

Flight Category
Secondary Defence RPT Charter Aerial Private Total
Recency Count 1 0 3 2 6
% 0.5 0.0 15 1.1 0.8
Pilot skills Count 11 14 7 9 41
% 5.4 11.2 35 49 5.8
Culture towards safety related issueg Count 1 1 0 0 2
% 0.5 0.8 0.0 0.0 0.3
Low probability of risk manifestation | Count 0 1 1 0 2
% 0.0 0.8 05 0.0 0.3
Good lookout Count 4 1 1 0 6
% 2.0 0.8 0.5 0.0 0.8
Procedure Count 19 3 6 8 36
% 9.4 24 3.0 4.4 5.1
Limit exceeded not safety critical/ Count 2 1 1 3 7
benign environ % 1.0 038 05 16 1.0
Third party notification - flight crew | Count 9 0 2 0 11
% 4.4 0.0 1.0 0.0 1.6
Third party notification — ATS Count 5 1 1 1 8
% 25 0.8 05 0.5 11
Third party notification - aircraft Count 0 0 1 0 1
system TCAS % 0.0 0.0 05 0.0 0.1
Third party notification — other Count 1 2 0 1 4
% 0.5 1.6 0.0 0.5 0.6
Redundant information system Count 6 4 6 2 18
% 3.0 3.2 3.0 1.1 25
Aircraft system performance Count 1 2 6 1 10
capability % 05 16 3.0 05 14
Conservative practice Count 4 2 2 1 9
% 2.0 1.6 1.0 0.5 13
Third party assistance Count 0 0 0 2 2
% 0.0 0.0 0.0 11 0.3
Third party notification - aircraft Count 2 0 0 0 2
system other % 1.0 0.0 0.0 0.0 03
No secondary defence identified Count 137 93 162 152 544
% 67.5 74.4 81.4 83.5 76.¥
Total Count 203 125 199 182 709
% 100.0 100.0 100. 100. 100|0
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APPENDIX | - Subsequent defence across the four §ht categories

Flight Category
Subsequent Defence RPT Charter Aerial Private Total
Developed procedure Count 1 1 0 0 2
% 0.5 0.8 0.0 0.0 0.3
Supervisor intervention Count 2 0 3 1 6
% 1.0 0.0 1.5 0.5 0.8
Further training Count 4 4 3 4 15
% 2.0 3.2 15 2.2 2.1
Learned from experience Count 4 3 10 2 19
% 2.0 2.4 5.0 1.1 2.7
Support development of safety culturje Count 1 2 1 0 4
% 0.5 1.6 0.5 0.0 0.6
Additional equipment fitted Count 0 1 1 0 2
% 0.0 0.8 0.5 0.0 0.3
No subsequent defence given Count 191 115 183 177 664
% 94.1 91.3 91.0 96.2 93.3
Total Count 203 126 201 184 714
% 100.0 100.0 100.Q 100.p 100|0
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APPENDIX J - Media release

Australian Government

“ Australian Transport Safety Bureau

Media Release

2004/14
June 2004

ATSB Aviation Safety Survey — Common Flying Errors

The ATSB's aviation safety survey of commercial pil@smmon Flying Errors, has revealed that,
violations of standard operating procedures were more prevalent in gaviatan and were involved in
11.8% of all events.

The survey asked pilots to identify the main factors contributing to errors and¢heetethey used to
recover. Most errors occurred en route, distantly followed by flight prepaexrors.

All categories of pilot experienced errors while executing procedunesug such as not completing
their landing checklist, and misprocessing information from their opeedtenvironment, such as an
unexpected decline in weather conditions. Most identified errors involving mighguadlia concern,
such as heavy landing; misconfiguration, such as landing with the flap setérigss than configured
for; and misprocessing navigational information, such as an incorrect GPiiedent

The contributing factor identified by all categories of pilot as enhgrtbi likelihood of error was lack
of pilot experience. Failing to complete procedures, such as not crossaghiégltres, and experiencing
problems with systems equipment, such as frequency congestion, also erdoemoas in most
categories.

Operational personnel across all flight categories indicated that thefeegpasntly no defence present to
protect against the error. When a defence was available, pilot skilisn@lementing procedures
predominantly enhanced error recovery. Very few pilot responses indibatexddefence had been
employed after the event to reduce the potential of recurrence.

Overall:
» violation of standard operating procedures was involved in 11.8% of events;
» wilfully risky activities were present in 3.2% of error events;
* in 2.1% of reported events an accident occurred;

* 9.1% of respondents were involved in a concern relating to a mid-air collision, mdstbf w
involved no warning (unalerted confliction 6.1%).

Some caution is required when interpreting results because considerable ahdatdsvere missing.
The survey conveys the opinion of pilots and not the opinion of the ATSB. Results do not suggest that
aviation is more at risk of error than other transport activities.

The full Aviation Safety Survey — Common Flying Errors is available on theBAWebsite:
www.atsb.gov.au

MEDIA CONTACT: PETER SAINT B: (02) 6274 6590; M: 0408 497 016

15 Mort Street, Canberra City ACT 2601PO Box 967, Civic Square ACT 2608 Australia
Telephone: 02 6274 6590 Facsimile: 02 6247 3117
24 hours: 1800 621 372 www.atsb.gov.au
ABN 86 267 354 017
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