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Abstract

On 7 May 2005, a Fairchild Aircraft Inc. SA227-DC Metro 23 aircraft, registered VH-TFU, with
two pilots and 13 passengers, was being operated by Transair on an instrument flight rules
regular public transport service from Bamaga to Cairns, with an intermediate stop at Lockhart
River, Queensland. At 1143:39 Eastern Standard Time, the aircraft impacted terrain in the Iron
Range National Park on the north-western slope of South Pap, a heavily timbered ridge,
approximately 11 km north-west of the Lockhart River aerodrome. At the time of the accident, the
crew was conducting an area navigation global navigation satellite system (RNAV (GNSS)) non-
precision approach to runway 12. The aircraft was destroyed by the impact forces and an intense,
fuel-fed, post-impact fire. There were no survivors.

The accident was almost certainly the result of controlled flight into terrain, that is, an airworthy
aircraft under the control of the flight crew was flown unintentionally into terrain, probably with
no prior awareness by the crew of the aircraft’s proximity to terrain. The investigation report
identifies a range of contributing and other safety factors relating to the crew of the aircraft,
Transair's processes, regulatory oversight of Transair by the Civil Aviation Safety Authority, and
RNAYV (GNSS) approach design and chart presentation. It also details safety action taken by
various agencies to address the identified safety issues, and includes safety recommendations
relating to those safety issues that had not been addressed by relevant agencies at the time of
publication of this report.




THE AUSTRALIAN TRANSPORT SAFETY BUREAU

The Australian Transport Safety Bureau (ATSB) is an operationally independent multi-
modal Bureau within the Australian Government Department of Transport and Regional
Services. ATSB investigations are independent of regulatory, operator or other external
organisations.

The ATSB is responsible for investigating accidents and other transport safety matters
involving civil aviation, marine and rail operations in Australia that fall within
Commonwealth jurisdiction, as well as participating in overseas investigations involving
Australian registered aircraft and ships. A primary concern is the safety of commercial
transport, with particular regard to fare-paying passenger operations.

The ATSB performs its functions in accordance with the provisions of the Transport Safety
Investigation Act 2003 and Regulations and, where applicable, relevant international
agreements.

Purpose of safety investigations

The object of a safety investigation is to enhance safety. To reduce safety-related risk, ATSB
investigations determine and communicate the safety factors related to the transport safety
matter being investigated.

It is not the object of an investigation to determine blame or liability. However, an
investigation report must include factual material of sufficient weight to support the analysis
and findings. At all times the ATSB endeavours to balance the use of material that could
imply adverse comment with the need to properly explain what happened, and why, in a fair
and unbiased manner.

Developing safety action

Central to the ATSB’s investigation of transport safety matters is the early identification of
safety issues in the transport environment. The ATSB prefers to encourage the relevant
organisation(s) to proactively initiate safety action rather than release formal
recommendations. However, depending on the level of risk associated with a safety issue
and the extent of corrective action undertaken by the relevant organisation, a
recommendation may be issued either during or at the end of an investigation.

The ATSB has decided that when safety recommendations are issued, they will focus on
clearly describing the safety issue of concern, rather than providing instructions or opinions
on the method of corrective action. As with equivalent overseas organisations, the ATSB has
no power to implement its recommendations. It is a matter for the organisation to which an
ATSB recommendation is directed (for example the relevant regulator in consultation with
industry) to assess the costs and benefits of any particular means of addressing a safety
issue.
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Executive Summary

Sequence of events

On 7 May 2005, a Fairchild Aircraft Inc. SA227-DC Metro 23 aircraft, registered VH-
TFU, with two pilots and 13 passengers, was being operated by Transair on an
instrument flight rules (IFR) regular public transport (RPT) service from Bamaga to
Cairns, with an intermediate stop at Lockhart River, Queensland. At 1143:39 Eastern
Standard Time, the aircraft impacted terrain in the Iron Range National Park on the
north-western slope of South Pap, a heavily timbered ridge, approximately 11 km
north-west of the Lockhart River aerodrome.

At the time of the accident, the crew was conducting an area navigation global
navigation satellite system (RNAV (GNSS)) non-precision approach to runway 12. The
aircraft was destroyed by the impact forces and an intense, fuel-fed, post-impact fire.
There were no survivors.

The accident was almost certainly the result of controlled flight into terrain; that is, an
airworthy aircraft under the control of the flight crew was flown unintentionally into
terrain, probably with no prior awareness by the crew of the aircraft’s proximity to
terrain.

Weather conditions in the Lockhart River area were poor and necessitated the conduct
of an instrument approach procedure for an intended landing at the aerodrome. The
cloud base was probably between 500 ft and 1,000 ft above mean sea level and the
terrain to the west of the aerodrome, beneath the runway 12 RNAV (GNSS) approach,
was probably obscured by cloud.

The flight data recorder (FDR) data showed that, during the entire descent and
approach, the aircraft engine and flight control system parameters were normal and that
the crew were accurately navigating the aircraft along the instrument approach track.
The FDR data and wreckage examination showed that the aircraft was configured for
the approach, with the landing gear down and flaps extended to the half position. There
were no radio broadcasts made by the crew on the air traffic services frequencies or the
Lockhart River common traffic advisory frequency indicating that there was a problem
with the aircraft or crew.

Crew performance

As the copilot was making the radio broadcasts during the approach, it is very likely
that the 40-year old pilot in command was the handling pilot. The pilot in command
was Transair’s base manager at Cairns and an experienced Metro pilot. However, given
the relatively complex type of approach being flown, he would have been reliant on the
relatively inexperienced 21-year old copilot to assist with the high cockpit workload.
There was a significant potential for crew resource management problems within the
crew in high workload situations, given that there was a high trans-cockpit authority
gradient and neither pilot had previously demonstrated a high level of crew resource
management skKills.

The crew commenced the Lockhart River Runway 12 RNAV (GNSS) approach, even
though the crew were aware that the copilot did not have the appropriate endorsement
and had limited experience to conduct this type of instrument approach. A non-
directional beacon approach was also available at Lockhart River, and both pilots were
endorsed for that approach. Despite the weather and copilot inexperience, the pilot in
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command used descent and approach speeds and a rate of descent greater than specified
for the aircraft in the Transair Operations Manual, and exceeding those appropriate for
establishing a stabilised approach.

During the approach, the aircraft descended below the segment minimum safe altitude
for the aircraft’s position on the approach. The aircraft’s high rate of descent, and the

descent below the segment minimum safe altitude, were not detected and/or corrected
by the crew before the aircraft collided with terrain.

While the investigation was complicated by an inoperative cockpit voice recorder, no
witnesses, and the extent of destruction of the aircraft, it determined that the crew
probably experienced a very high workload during the approach and probably lost
situational awareness about the aircraft’s position along the approach path.

The pilots’ aircraft endorsements, clearance to line operations, and route checks did not
meet all the relevant regulatory and operations manual requirements to conduct RPT
flights on the Metro aircraft. However, these limitations were not considered to have
had an influence on the conduct of the flight.

Ground proximity warning system

There was no evidence that the ground proximity warning system (GPWS) was not
functioning as designed. Simulation by the GPWS manufacturer indicated that the crew
should have received a one second ‘terrain terrain’ alert about 25 seconds prior to
impact, followed by a second ‘terrain terrain’ alert and a continuous ‘pull up’ warning
for the final 5 seconds of flight. However, research has shown that the alerts and
warnings in the final 5 seconds of flight would not have been sufficient for the crew
and aircraft to effectively respond to the GPWS annunciations.

A terrain awareness and warning system (TAWS, commonly referred to as enhanced
GPWS) provided advantages over standard GPWS. It enhanced pilot situational
awareness by providing coloured terrain information on a continuous terrain display in
the cockpit and providing more timely alerts and warnings. Had the aircraft been fitted
with a TAWS, it is probable that the accident would not have occurred.

Transair processes

In addition to the substantive crew actions and local conditions that contributed to the
accident, the investigation identified a number of safety factors relating to Transair that
contributed to the accident. In particular, the flight crew training program had
significant limitations, such as superficial or incomplete ground-based instruction
during endorsement training, no formal training for new pilots in the operational use of
global positioning system (GPS) equipment, no structured training on minimising the
risk of controlled flight into terrain, and no structured training in crew resource
management (or human factors management) and operating effectively in a multi-crew
environment.

Transair’s processes for supervising the standard of flight operations at the Cairns base
had significant limitations, such as not using an independent approved check pilot to
review operations, reliance on passive measures to detect problems, and no defined
processes for selecting and monitoring the performance of the base manager. In
addition, Transair’s standard operating procedures for conducting instrument
approaches had significant limitations, such as not providing clear guidance on
approach speeds, not providing guidance for when to select aircraft configuration
changes during an approach, no clear criteria for a stabilised approach, and no
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standardised phraseology for challenging safety-critical decisions and actions by other
crew members.

Transair’s organisational structure, and the limited responsibilities given to non-
management personnel, resulted in high work demands on the Transair chief pilot. This
resulted in a lack of independent evaluation of training and checking, and created
disincentives and restricted opportunities within Transair to report safety concerns with
management decision making. There was no structured process within Transair for
proactively managing safety-related risk associated with its flight operations.
Furthermore, the chief pilot did not demonstrate a high level of commitment to safety
and appeared to be over-committed, with additional roles as chief executive
officer/managing director of the company, the primary check and training pilot, and
working regularly in Papua New Guinea for an associated company.

In addition, limitations were also identified with Transair’s flight crew proficiency
checking program and the useability of the Transair Operations Manual. However,
these issues were not considered to be contributing safety factors to the accident.

Regulatory oversight

The investigation also identified contributing safety factors relating to the regulatory
oversight of Transair by the Civil Aviation Safety Authority (CASA). In particular,
CASA did not provide sufficient guidance to its inspectors to enable them to effectively
and consistently evaluate several key aspects of operators’ management systems. These
aspects included evaluating organisational structure and staff resources, evaluating the
suitability of key personnel, evaluating organisational change, and evaluating risk
management processes. CASA also did not require operators to conduct structured
and/or comprehensive risk assessments, or conduct such assessments itself, when
evaluating applications for the initial issue or subsequent variation of an Air Operator’s
Certificate.

In addition, CASA’s oversight of Transair, in relation to the approval of Air Operator’s
Certificate variations and the conduct of surveillance, was sometimes inconsistent with
CASA’s policies, procedures and guidelines. However, this was not considered to have
been a contributing safety factor.

Other safety factors

The investigation also identified a range of other safety factors which did not meet the
definition of a contributing safety factor or which could not be as clearly linked to the
accident because of lack of evidence, but which were still considered to be important to
communicate in an investigation report with a focus on future safety. In addition to
some aspects of Transair’s processes and regulatory oversight activities, these safety
factors related, among other things, to the possibility of poor intra-cockpit
communication, instrument approach design, instrument approach chart presentation,
and regulatory requirements.

The Australian convention for waypoint names in RNAV (GNSS) approaches did not
maximise the ability to discriminate between waypoint names on the aircraft GPS
display and/or on the instrument approach chart. In addition, there were several design
aspects of the Jeppesen RNAV (GNSS) approach charts, which were very likely to
have been used by the crew, that could lead to pilot confusion or a reduction in
situational awareness. These included limited reference regarding the ‘distance to run’
to the missed approach point, mismatches in the vertical alignment of the plan-view and
profile-view on charts such as that for the Lockhart River runway 12 approach, use of
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the same font size and type for waypoint names and altitude limiting steps, and not
depicting the offset in degrees between the final approach track and the runway
centreline. There were also limitations in the terrain information provided on Jeppesen
instrument approach charts.

CASA’s process for accepting an instrument approach did not involve a systematic risk
assessment of pilot workload and other potential hazards and warnings, including
activation of a GPWS. There was also no regulatory requirement for instrument
approach charts (including the Lockhart River Runway 12 RNAV (GNSS) approach
chart) to include coloured contours to depict terrain as required by the International
Civil Aviation Organization (ICAO) Annex 4, to which Australia had not notified a
difference.

Although CASA released discussion papers in 2000, and further development had
occurred since then, there was no regulatory requirement for initial or recurrent crew
resource management (CRM) training or for RPT operators to have a safety
management system. In addition, there was no regulatory requirement for flight crew
undergoing a type rating on a multi-crew aircraft to be trained in procedures for crew
incapacitation and crew coordination including allocation of pilot tasks, crew
cooperation and use of checklists. This was required by ICAO Annex 1, to which
Awustralia had notified a difference.

The investigation also determined that CASA’s guidance material provided to operators
about the structure and content of an operations manual was not as comprehensive as
that provided by ICAO in areas such as multi-crew procedures and stabilised approach
criteria, and that its process for evaluating the content of an operations manual did not
consider the useability of the manual, particularly in electronic format. There was also
no regulatory requirement for multi-crew RPT aircraft to be fitted with a serviceable
autopilot.

Safety action

This investigation identified important learning opportunities for pilots, operators and
regulatory agencies to improve future aviation safety and to seek to ensure such an
accident never happens again. During the course of the investigation, the ATSB issued
10 safety recommendations and encouraged other safety action.

Safety action has been taken by several organisations to address the safety issues
identified during this investigation. A number of additional safety recommendations
were issued by the ATSB, including seven recommendations to the Civil Aviation
Safety Authority on its regulatory oversight activities and regulatory requirements.
Recommendations on aspects of instrument approach charts were also issued to
Airservices Australia and Jeppesen Sanderson Inc.

The ATSB did not issue recommendations regarding the serious safety issues of the
operator because Transair had surrendered its Air Operator’s Certificate on 4 December
2006 and ceased to operate.
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How this report is organised

This report was prepared in accordance with the International Civil Aviation
Organization (ICAO)! publication International Standards and Recommended
Practices, Annex 13 to the Convention on International Civil Aviation, Aircraft
Accident and Incident Investigation, Ninth Edition, July 2001, incorporating all
amendments adopted by the council prior to 23 November 2006, and with Australian
Transport Safety Bureau (ATSB) procedures for investigation reports.

In keeping with these procedures, the report is organised into the following main
parts:

Part 1: Factual Information — Provides objective information that is pertinent to
the understanding of the circumstances surrounding the occurrence.

Part 2: Analysis — Discusses and evaluates the factual information presented in Part
1 that the ATSB considered when formulating its conclusions and safety actions.

Part 3: Findings — Based on the analyses of the factual information, presents three
categories of findings: contributing safety factors, other safety factors, and other key
findings.

Part 4: Safety Action — Based on the findings of the investigation, records the main
local actions already taken or being taken by the stakeholders involved and
recommends safety actions required to be taken to eliminate or mitigate safety
deficiencies.

1 The International Civil Aviation Organization (ICAO) is a specialised agency of the United
Nations, which was established by the Convention on International Civil Aviation (Chicago
1944), commonly referred to as the Chicago Convention. Australia is a signatory to the Chicago
Convention. Under the Convention, ICAO can issue standards and recommended practices for
aviation activities through what are termed Annexes to the Chicago Convention.

— Xvii —



Terminology used in ATSB investigation reports

Occurrence: accident or incident.

Safety factor: an event or condition that increases safety risk. In other words, it is
something that, if it occurred in the future, would increase the likelihood of an
occurrence, and/or the severity of the adverse consequences associated with an
occurrence. Safety factors include the occurrence events (e.g. engine failure, signal
passed at danger, grounding), individual actions (e.g. errors and violations), local
conditions, risk controls and organisational influences.

Contributing safety factor: a safety factor that, if it had not occurred or existed at the
relevant time, then either:

» the occurrence would probably not have occurred,;

» the adverse consequences associated with the occurrence would probably
not have occurred or have been as serious; or

» another contributing safety factor would probably not have occurred or
existed.?

Other safety factor: a safety factor identified during an occurrence investigation
which did not meet the definition of contributing safety factor but was still considered
to be important to communicate in an investigation report.

Other key finding: any finding, other than that associated with safety factors,
considered important to include in an investigation report. Such findings may resolve
ambiguity or controversy, describe possible scenarios or safety factors when firm
safety factor findings were not able to be made, or note events or conditions which
‘saved the day’ or played an important role in reducing the risk associated with an
occurrence.

Safety issue: a safety factor that (a) can reasonably be regarded as having the potential
to adversely affect the safety of future operations, and (b) is a characteristic of an
organisation or a system, rather than a characteristic of a specific individual, or
characteristic of an operational environment at a specific point in time.

Safety issues are sometimes termed ‘safety deficiencies’. ICAQ has stated that:

During aircraft accident investigations, safety issues are often identified which did
not contribute to the accident but which, nevertheless, are safety deficiencies.
These safety deficiencies should be addressed in the Final Report.3

2 Research has shown that the terms ‘probable’ and ‘likely’ are generally considered equivalent.
The Intergovernmental Panel on Climate Change (established by the World Meteorological
Organization and the United Nations Environment Programme) has defined ‘likely’ as meaning a
probability of more than 66 per cent, and “very likely’ as more than 90 per cent.

3 ICAO Manual of Aircraft Accident and Incident Investigation - Part 4 Reporting, Doc 9756, First
Edition 2000. The purpose of this manual is to encourage the uniform application of the
Standards and Recommended Practices contained in ICAO Annex 13 and to provide information
and guidance to States on the procedures, practices and techniques that can be used in aircraft
accident investigations.
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ABBREVIATIONS

AAL
ABAS
ADF
AGL
AlP
ALAR
ALT
AMSL
ANAO
AO
AOC
APV
ASI
ASR
ASSP
ASTRA
ATC
ATIS
ATOS
ATPL
ATSB
AWIS
AWS
BoM
Cof A
CofR
CAA
CAAP
CAO
CAR
CASA
CASR
CDlI
CD-ROM
CFIT
CMI
CPL
CRM

Above Aerodrome Level

Aircraft-Based Augmentation System
Automatic Direction-Finder

Above Ground Level

Aeronautical Information Publication
Approach-and-Landing Accident Reduction
Altimeter

Above Mean Sea Level

Australian National Audit Office

Audit Observations

Air Operator Certificate

Approach Procedure with Vertical guidance
Airspeed Indicator

Aircraft Survey Report

Aviation Safety Surveillance Program
Australian Strategic Air Traffic Management Group
Air Traffic Control

Automatic Terminal Information Service
Air Transportation Oversight System

Air Transport Pilot Licence

Australian Transport Safety Bureau
Aerodrome Weather Information Service
Automatic Weather Station

Bureau of Meteorology

Certificate of Airworthiness

Certificate of Registration

Civil Aviation Authority (United Kingdom)
Civil Aviation Advisory Publication

Civil Aviation Order

Civil Aviation Regulation

Civil Aviation Safety Authority

Civil Aviation Safety Regulation

Course Deviation Indicator

Compact Disc - Read Only Memory
Controlled Flight Into Terrain
Compliance Management Instruction
Commercial Pilot Licence

Crew Resource Management
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CROS CASA Regulatory Oversight System

CTAF Common Traffic Advisory Frequency

CVR Cockpit Voice Recorder

DH Decision Height

DME Distance Measuring Equipment

DOP Dilution of Precision

EGPWS Enhanced Ground Proximity Warning System (a proprietary name for a TAWS)
ERSA En-Route Supplement Australia

FAA Federal Aviation Administration (United States)
FAF Final Approach Fix

FAR Federal Aviation Regulations (United States)
FDR Flight Data Recorder

FL Flight Level

FMS Flight Management System

FP Flying Pilot (handling pilot)

ft Feet

ft/min Feet per minute

GBAS Ground-Based Augmentation System

GIT GNSS Implementation Team

GNSS Global Navigation Satellite Systems

GPS Global Positioning System

GPS/NPA Global Positioning System based Non-Precision Approach (RNAV (GNSS) approach)
GPWS Ground Proximity Warning System

HDOP Horizontal Dilution Of Precision

HFM Human Factors Management

hPa HectoPascal

HSI Horizontal Situation Indicator

IAF Initial Approach Fix

IAS Indicated Airspeed

ICAO International Civil Aviation Organization

ICUS In Command Under Supervision

IF Intermediate Fix

IFR Instrument Flight Rules

ILS Instrument Landing System

IMC Instrument Meteorological Conditions

JAA Joint Aviation Authorities (Europe)

JAR-OPS Joint Aviation Regulation — Aircraft Operations (Europe)
kts Knots

LHR Lockhart River

LLZ Localiser
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LNAV
LOFT
LSALT
MAPt

mb

MDA
MEL

MK

MSA
MTOW
NASA-TLX
NAV
NCN
NDB
NFP

NM
NOTAM
NPA
OCTA
PANS-OPS
PF

PNF
PNG
PPL
QNH
RAAA
RAD ALT
RAIM
RCA
RDU

RMI
RNAV (GNSS)
RPM
RPT
SBAS
SID

SIL

SOP
STAR
STC

Lateral Navigation

Line Orientated Flight Training

Lowest Safe Altitude

Missed Approach Point

Millibar

Minimum Descent Altitude

Minimum Equipment List

Mark

Minimum Safe Altitude

Maximum Take-Off Weight

US National Aeronautics and Space Administration -Task Load Index
Ground-based VHF navigation

Non-Compliance Notice

Non-Directional radio Beacon

Non-Flying Pilot (non-handling pilot)

Nautical Mile(s)

Notice To Airmen

Non-Precision Approach

Outside Controlled Airspace

Procedures for Air Navigation Services — Aircraft Operations
Pilot Flying (handling pilot)

Pilot Not Flying (non-handling pilot)

Papua New Guinea

Private Pilot Licence

Altimeter sub-scale setting to obtain elevation above mean sea level
Regional Airlines Association of Australia

Radio Altimeter

Receiver Autonomous Integrity Monitoring

Request for Corrective Action

Receiver Display Unit

Radio Magnetic Indicator

Area Navigation (Global Navigation Satellite System)
Revolutions Per Minute

Regular Public Transport

Satellite-Based Augmentation Systems

Standard Instrument Departure

Service Information Letter

Standard Operating Procedure

Standard Arrival

Supplemental Type Certificate
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STI Safety Trend Indicator

TAF Terminal Aerodrome Forecast
TAWS Terrain Awareness and Warning System
TSO Technical Standard Order

uTC Coordinated Universal Time

Va Desigh manoeuvring speed

Vat Target threshold speed

VDOP Vertical Dilution Of Precision

VFR Visual Flight Rules

VHF Very High Frequency

VMC Visual Meteorological Conditions
Vmo Maximum operating speed

VNAV Vertical Navigation

VOR VHF Omnidirectional Radio Range
VRrer Reference landing speed

VSiI Vertical Speed Indicator
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FACTUAL INFORMATION

11

History of the flight

On 7 May 2005, a Fairchild Aircraft Inc. SA227-DC Metro 23 aircraft, registered
VH-TFU (Figure 1), with two pilots and 13 passengers, was being operated by
Transair* on an instrument flight rules (IFR) regular public transport (RPT) service
from Bamagab® to Cairns, with an intermediate stop at Lockhart River, Queensland.
This service was operated as Aero-Tropics Air Services® flight HC675.

Figure 1: VH-TFU at Bamaga aerodrome on a previous flight

At 1143:39 Eastern Standard Time?, the aircraft impacted terrain about 11 km
north-west of the Lockhart River aerodrome. At the time of the accident, the crew
was conducting an area navigation global navigation satellite system (RNAV
(GNSS)) non-precision approach® to runway 12. It was very likely? that they were
using Jeppesen Sanderson Inc. (Jeppesen) instrument approach charts (Figure 2).
The aircraft was destroyed by the impact forces and an intense, fuel-fed, post-
impact fire. There were no survivors.

4 Transair was the trading name for Lessbrook Proprietary Limited, which was the company
operating the aircraft and holding an Air Operator Certificate. ‘Transair’ will be used throughout
this investigation report.

5  The full title of this aerodrome was Bamaga/Injinoo. ‘Bamaga’ will be used throughout this
investigation report.

6 Aero-Tropics Air Services was the trading name of Lip-Air Proprietary Limited. ‘Aero-Tropics’
will be used throughout this investigation report. The commercial relationship between Aero-
Tropics and Transair is discussed in Section 1.17.5.

7 The 24-hour clock is used in this report to describe the local time of day, Eastern Standard Time
(EST), as particular events occurred. Eastern Standard Time was Coordinated Universal Time
(UTC) + 10 hours. All radio broadcasts made by the pilots used UTC.

8 Theterm RNAV (GNSS) non-precision approach refers to an instrument approach, conducted
with reference to information provided by the Global Navigation Satellite Systems. The
equipment used for this type approach does not provide vertical path guidance. See Section 1.8
and 1.19.
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The pilot in command and copilot commenced duty in Cairns for the scheduled
Cairns — Lockhart River — Bamaga — Lockhart River — Cairns flight. The published
schedule for the flight showed that that the aircraft was due to depart Cairns at
0830 and was scheduled to arrive at Lockhart River at 0950 and then depart at
1010. It was then scheduled to arrive at Bamaga at 1045, and depart for Lockhart
River at 1105. The aircraft was scheduled to arrive at Lockhart River at 1140.
These published times referred to the departure and arrival time at the terminal, not
the take-off or landing times. The times provided below for the northbound flight
were for engine starts and shutdowns recorded on the aircraft’s flight data recorder
(FDR) (see Section 1.11.1 and Appendix A).

The aircraft departed Cairns at 0831 and, as the pilot in command was recorded as
making the radio transmissions, it was very likely that the copilot was the handling
pilot for the northbound flights.®

During the descent to Lockhart River on the northbound flight, the pilot in
command broadcast on the common traffic advisory frequency (CTAF) the
intention to perform a runway 30 RNAYV (GNSS) approach into Lockhart River.
Data from the FDR indicated that late in the approach, the crew appropriately
manoeuvred the aircraft to land on runway 12. The engines were shutdown at 0950.
The aircraft departed Lockhart River at 0958 and arrived at Bamaga at 1039.

The aircraft was refuelled at Bamaga for the return flight to Cairns via Lockhart
River to collect two passengers (Figure 3).

The pilot in command commented to the ground agent prior to departing Bamaga
that the weather was ‘bad’ at Lockhart River and it may not be possible to land
there. The forecast conditions at the aerodrome included a broken® cloud base
1,000 ft above the aerodrome for periods of up to 60 minutes. The aircraft departed
Bamaga at 1107 and, as the copilot was recorded as making the radio transmissions
during flight, including during the approach??, it was very likely that the pilot in
command was the handling pilot for the accident flight.12

The following chronology of events leading up to the accident was constructed
from data recovered from the FDR, recordings of radio communication between
the crew and air traffic control (ATC), and broadcasts made by the crew on the
Lockhart River CTAF. The FDR and radio communications were correlated using
the time stamp on the ATC voice recording (see Section 1.11.1 and Appendix A).
Conversations between the crew and other sounds in the cockpit during the last 30
minutes of the flight were not available due to a malfunction of the cockpit voice
recorder (see Section 1.11.4 and Appendix B).

9  Transair pilots reported that the non-handling pilot was normally responsible for radio
communications. This was consistent with procedures in the Transair Operations Manual and
standard industry practice for multi-crew operations. Transair pilots also reported that when
operating to Lockhart River and Bamaga, one pilot would be the handling pilot for all northbound
sectors and the other pilot would be the handling pilot for all southbound sectors.

10 Broken referred to 5 to 7 eighths of the sky obscured by cloud.

11 The pilot in command made the initial radio transmissions while on the ground at Bamaga,
however, once airborne the copilot was recorded as making the radio transmissions.

12 Regardless of who was the handling pilot, Civil Aviation Regulation 1988 (CAR) 224(2) stated
that ‘A pilot in command of an aircraft is responsible for ... the operation and safety of the aircraft
during flight time”’.



Figure 3:  Accident flight route




Local time Event

1107:32 Aircraft engine start at Bamaga.

1112:19 Aircraft took off from runway 13 at Bamaga.

1114:33 The copilot advised Brisbane ATC that the aircraft had departed Bamaga
at 1111 and it was on climb to flight level (FL13) 180 with an estimated time
of arrival at Lockhart River at 1143. In response to a query from ATC
regarding the proposed cruise level, the copilot advised that the level
would be FL 170. ATC replied that there was no IFR traffic at that level.

1124:36 In response to an ATC instruction, the copilot contacted Brisbane ATC on
a different radio frequency.

1128:32 Aircraft at top of climb at FL 170.

1132:26 Aircraft commenced descent from FL 170.

1133:06 The copilot advised Brisbane ATC that the aircraft had left FL 170 and
requested traffic information. ATC provided traffic information on VH-PAR,
an aircraft that was operating to the north of Lockhart River aerodrome.

Altitude: 16,130 ft14 Indicated airspeed (IAS): 226 kts'
1134:19 Brisbane ATC provided further information to the crew about the position of
VH-PAR and advised that the area QNH15 was 1011 hectoPascals (hPa).
Altitude: 13,440 ft IAS: 248 kts
1135:48 The copilot advised Brisbane ATC that the aircraft was on descent,

passing 10,000 ft above mean sea level (AMSL) with an estimated time of
arrival at Lockhart River of 1138.

Altitude: 10,376 ft IAS: 250 kts

1136:16 Aircraft about 30 NM (55.6 km) north-west of Lockhart River aerodrome.

Altitude: 9,450 ft IAS: 249 kts

1136:18 The copilot broadcast the aircraft's altitude and estimated time of arrival of
1139 on the Lockhart River CTAF.
Altitude: 9,369 ft IAS: 250 kts

1138:21 Aircraft descended through 5,000 ft.
Altitude: 4,978 ft IAS: 247 kts

1139:30 Aircraft was about 1.2 NM abeam the LHRWG waypoint, which was an
initial approach fix for the runway 12 RNAV (GNSS) approach (Figure 2).
Aircraft briefly levelled and then began to climb, which may have been a
manoeuvre to decelerate the aircraft.

Altitude: 3,505 ft IAS: 229 kts

13 Flight level is a surface of constant atmospheric pressure related to a datum of 1013.25 hPa,
expressed in hundreds of feet; thus FL 180 indicates 18,000 ft above that datum.

14 Pressure altitude data derived from the FDR was accurate to +300 ft at 18,000 ft and +100 ft
below 3,000 ft. The calculated airspeed data was accurate to +15 kts above 150 kts. See Appendix
A for details.

15 QNH is the barometric pressure setting that enables an altimeter to indicate altitude; that is, the
height above mean sea level.



Local time

Event

1139:50 Aircraft at top of deceleration manoeuvre (see 1139:30).
Altitude: 3,992 ft IAS: 195 kts

1139:56 Descent recommenced.
The copilot broadcast on the CTAF that the crew was conducting the
runway 12 RNAV (GNSS) approach, and that the aircraft was at the
‘Whisky Golf’ (LHRWG) waypoint and tracking for the ‘Whisky India’
(LHRWI) waypoint (Figure 4).
Altitude: 3,992 ft IAS: 192 kts

1140:26 The copilot broadcast on the CTAF to the pilot of VH-PAR ‘Papa alpha
romeo go ahead'.
Altitude: 3,457 ft IAS: 197 kts

1140:28 First stage (9 degrees) of flap selected.
Altitude: 3,513 ft IAS: 197 kts

1140:33 Aircraft levelled.
The copilot transmitted on the CTAF advising the pilot of VH-PAR that the
weather conditions in the Lockhart River area were ‘Ah fairly dismal really,
[a]bout nine hundred foot clear... [indistinct: clearance or clearing]’.16
Altitude: 3,600 ft IAS: 190 kts

1141:07 Aircraft over LHRWI waypoint.
Altitude: 3,596 ft IAS: 176 kts

1141:11 Descent recommenced at 4.8 NM from the LHRWF waypoint. This was 3.1
NM before the descent point specified on the approach chart for the 3.49
degree constant angle approach path to the missed approach point (Figure
5).
Altitude: 3,588 ft IAS: 179 kts

1141:52 Aircraft levelled.
Altitude: 2,998 ft IAS: 188 kts

1142:19 Second stage (18 degrees) of flap selected.
Altitude: 3,039 ft IAS: 180 kts

1142:29 Aircraft commenced descent 1.4 NM before the LHRWF waypoint. This

was 0.3 NM (approximately 7 seconds) after the descent point specified for
the constant angle approach path (Figure 5). Average rate of descent was
1,000 ft/min.

Altitude: 3,043 ft IAS: 174 kts

16 This word was subjected to forensic speech analysis and the second syllable could not be
positively identified. The word may have been ‘clearance’ or “clearing’ (see Section 1.16.1).



Figure 4:  Approach track (in red) derived from FDR data overlayed on an

extract of the Airservices Australia Runway 12 RNAV (GNSS)
approach chart??

\Afg.iwa
% 1139:56 1086
LHRWE V 5»; °
2> 1140:28 & &
9, Yo 1140:33 1509 Ou.:
7 ° 3
1625
oo e
e 14218
L T 047 Yo
114 '} + \
LHRWD < ,,;?‘b \
&£ & \
N & 3 %
« % S
® 1787 )4,41% '
1463 \
]
0 5NM 4;\‘” 2 538 /
==\ W% B
N —
\‘gl‘
Q-
N
Figure 5:

Approach profile (in red) derived from FDR data and terrain

profile (in brown) overlayed on an extract of the Airservices
Australia Runway 12 RNAV (GNSS) approach chart®’
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17 The accident flight crew used Jeppesen Sanderson Inc approach charts (see Section 1.19.3). The

Airservices Australia chart was used in Figure 4 and Figure 5 due to the profile diagram being in
scale, vertically, and it included the segment from the initial approach fix (IAF) to the

intermediate fix (IF).



Local time Event

1142:51 Engine torque reduced from about 36 per cent to about 30 per cent.
Average aircraft rate of descent increased to 1,700 ft/min and continued at
about this rate for remainder of flight with increased turbulence evident
during the final 25 seconds prior to the impact.
Altitude: 2,648 ft IAS: 173 kts

1143:00 Aircraft over the LHRWF waypoint.
Altitude: 2,379 ft IAS: 177 kts

1143:11 Aircraft descended through the segment minimum safe altitude of 2,060 ft.
Altitude: 2,057 ft IAS: 177 kts

1143:38 Minimum altitude recorded on the FDR.
Altitude: 1,292 ft IAS: 158 kts

1143:39 Aircraft 5.5 NM prior to LHRWM waypoint.

End of recorded data.

At 1158, when the crew had not reported having landed at the Lockhart River
aerodrome, ATC declared an uncertainty phase. When attempts to contact the crew
were unsuccessful, a search for the aircraft was commenced. AusSAR?8 reported
that there were no signals from an emergency locator transmitter received in the
Lockhart River area at or about the time of the accident. At 1625, the burnt
wreckage of the aircraft was located in the Iron Range National Park on the north-
western slope of South Pap, a heavily timbered ridge, approximately 11 km north-
west of the Lockhart River aerodrome (Figure 6).

Figure 6: Topographic map of Lockhart River area with accident site and
RNAV(GNSS) approach waypoints
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18 Australian Search and Rescue (AusSAR) was a business unit of the Australian Maritime Safety
Authority. AusSAR coordinated the response to aviation search and rescue incidents.
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The accident site was located on the published Lockhart River Runway 12 RNAV
(GNSS) final approach track (Figure 4). The initial impact point with trees was at
an elevation of 1,210 ft AMSL. At that point on the approach, the segment
minimum safe altitude was 2,060 ft AMSL (Figure 5).

Injuries to persons

Injuries Crew Passengers Other Total
Fatal 2 13 15
Serious

None

Total 2 13 15

Damage to aircraft

The aircraft was destroyed by impact forces and an intense, fuel-fed, post-impact
fire.

Other damage

The impact, spillage of fuel and post-impact fire caused damage to vegetation.

Personnel information

Pilot in command

Personal details Male, 40 years of age

Type of licence Airline transport pilot (aeroplane) licence
Total flying hours 6,071.8 hours

Total flying hours on Metro 3,248.5 hours

Total flying last 90 days 176.1 hours

Total flying last 30 days 69.0 hours

Total flying last 7 days 9.6 hours

Total flying hours multi-crew ops ~ 3,248.5 hours

Last proficiency check 28 February 2005 (base check)

Medical certificate Class 1 — valid to 18 January 2006 - nil restrictions

Prior experience

The pilot in command obtained a commercial pilot (aeroplane) licence on 26 May
1993 and an airline transport pilot (aeroplane) licence on 19 January 1998.

Before commencing his Metro endorsement, the pilot in command had 2,823.3
hours flying experience recorded in his logbook, including 1,210.6 hours on multi-



engine aircraft. He had some experience in single-pilot RPT operations, but no
previous turbine-engine aircraft experience, nor experience in multi-crew
operations.

Transair endorsement and post-endorsement training

According to company documentation, the pilot in command commenced
employment with Transair on 29 March 2001. His Metro 3 command endorsement
flying was conducted by the Transair chief pilot over 2 days in January and
February 2001. After completing the command endorsement flying, a Command
Metro 3 class endorsement?® was entered into the pilot in command’s logbook (see
also Section 1.17.8). As noted in Section 1.17.8, there were several administrative
problems with the endorsement process which meant that the endorsement did not
meet regulatory requirements.

The pilot in command’s logbook showed that he had flown for 12.2 hours as
copilot and 50.2 hours in command under supervision after his endorsement flying,
before he commenced to log command flight hours on the Metro aircraft. The
supervised flying was conducted with a supervisory pilot.2° Contrary to the
requirements of the Transair Operations Manual, he was not checked by a check
pilot prior to commencing line operations (see Section 1.17.8).

The Transair Operations Manual required that a competency certification had to
be completed by a check pilot for each aerodrome and route to be flown and the
competency forms be kept on the pilot’s file. Examination of the pilot in
command’s pilot file revealed that there were no completed competency forms on
file for any of the routes that Transair operated or aerodromes operated into. This
included the Cairns — Lockhart River — Bamaga route and associated aerodromes.

There was no evidence on the pilot in command’s pilot file of him ever having
completed crew resource management training?!, even though the Transair
Operations Manual required it to be completed within 6 months of induction and at
15 monthly intervals thereafter.22 There was no record of the pilot in command
completing a crew resource management course before joining Transair.

The pilot in command had acknowledged receipt of the Transair Operations
Manual in CD-ROM form on 2 February 2004.

19 Civil Aviation Order (CAO) 40.1.0 Appendix 1B defined a Metro 3 class endorsement as
including the following aeroplanes — Fairchild SA227 (Merlin 111C, Metro Il and 23) (all
models).

20 The Transair Operations Manual stated that supervisory pilots were responsible for the
supervision of endorsed pilots acting in command. They were not approved to conduct flight
proficiency checks. See Section 1.17.8 for further information.

21 Crew resource management training was referred to as ‘human factors management training’ in
the Transair Operations Manual.

22 There were no specific regulatory requirements in Australia for operators to provide CRM
training (see Section 1.20.7). However, by including a requirement for CRM training in the
Transair Operations Manual, the provision of that training to Transair pilots was mandatory and
subject to regulatory enforcement. CAR 215(9) stated that ‘Each member of the operations
personnel of an operator shall comply with all instructions contained in the operations manual in
so far as they relate to his or her duties or activities’.
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Line operations

The pilot in command’s logbook showed that he commenced operations as a pilot
in command of Metro aircraft on 27 March 2001. The majority of his flying with
Transair was from the Cairns base and primarily involved RPT freight flights on
the Cairns — Port Moresby — Cairns route and RPT passenger flights on the Cairns
— Bamaga — Cairns route.

The pilot in command was promoted to the position of supervisory pilot in
September 2002. In August 2003 he was made the base manager at Cairns. This
position entailed the responsibility for administrative duties in addition to his flying
duties (see also Sections 1.17.4 and 1.17.9).

Recency

The pilot in command’s logbook showed that he had logged 8.4 hours flight time
under instrument meteorological conditions (IMC) within the preceding 90 days.
The logbook also showed that he had conducted three RNAV (GNSS) approaches
within the preceding 90 days, and one NDB approach within the preceding 90
days.23 All of these were conducted in VH-TFU.

Proficiency checks

The table below is a summary of the flight proficiency checks recorded in the pilot
in command’s pilot file and loghook. Consistent with the requirements of Civil
Aviation Regulation (CAR) 217, the Transair Operations Manual required that the
pilot in command undergo two proficiency checks each year (see Section 1.17.8).
The Transair Operations Manual stated that each ‘flight check” was to consist of a
‘proficiency base check’ and a “proficiency line check’. A check pilot was required
to conduct each type of check. A Civil Aviation Order (CAO) 20.11 emergency
procedures test was also required each year.

All the flight proficiency base checks were conducted by the Transair chief pilot
except for the check on 3 January 2003, which was conducted by a contractor
check pilot. The contractor check pilot commented in the ‘overall assessment’
section on the check form that the pilot in command ... has shown a commonsense
approach to his flying. Scan rate poor at times. Systems knowledge poor’. No other
evaluative comments were included in the overall assessment section on any other
base check forms. The only evaluative comment against a specific item on a base
check form was ‘slow on turns’ against the item for a RNAV (GNSS) approach
(see below). There were also very few qualitative comments on the pilot in
command’s line check forms.24 On one line check form, the chief pilot had noted
‘taxied on the fast side’. On another line check form a supervisory pilot had noted
“flown [aircraft] well’.

23 CAO 40.2.1 stated that before conducting an RNAV (GNSS) instrument approach in instrument
meteorological conditions (IMC), a pilot was required to have conducted three such approaches in
flight or a synthetic flight trainer using the same type of GPS receiver.

24 An examination of check forms on other Transair pilot files noted that there were very few
qualitative comments regarding pilot skill and knowledge levels.
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Date

Check

2 February 2001

Flight proficiency base check

26 April 2001

Flight proficiency line check (with supervisory pilot only)

6 December 2001

CAO 20.11 emergency procedures check

27 January 2002

Flight proficiency base check

14 March 2002

Flight proficiency line check

24 September 2002

Right-hand seat proficiency check (for supervisory pilot duties)

7 November 2002

Logbook entry as ‘route check’ (with supervisory pilot only)2®

3 January 2003

Flight proficiency base check

14 March 2003

CAO 20.11 emergency procedures check

7 July 2003

Flight proficiency line check

24 September 2003

CAO 20.11 emergency procedures check

3 January 2004

CAO 20.11 emergency procedures check

1 February 2004

Flight proficiency base check

2 February 2004

CAO 20.11 emergency procedures check

26 July 2004

Flight proficiency line check (with supervisory pilot only)26

5 November 2004

Logbook entry as ‘route check’ (with supervisory pilot only)2®

28 February 2005

CAO 20.11 emergency procedures check

28 February 2005

Flight proficiency base check

Instrument approach endorsements

The pilot in command obtained his initial multi-engine command instrument rating
on 13 November 1993. The rating was renewed regularly.

The pilot in command’s logbook showed that he completed training on the use of
the GNSS for en-route navigation and position fixing as required by CAO 40.2.1
on 12 December 1997. This training was on the Garmin GNC-300 model of global
positioning system (GPS) receiver.

The pilot in command completed his command instrument rating renewal on 3
January 2003. He obtained an endorsement to conduct RNAV (GNSS) approaches
on the same day.

The pilot in command’s instrument rating current at the time of the accident was
endorsed for the following types of instrument approaches: non-directional beacon
(NDB), very high frequency omnidirectional radio range (VOR), instrument
landing system (ILS), localiser approach (LLZ) and RNAV (GNSS).

25 No completed check form was found on the pilot’s file. The purpose of the check could not be
determined.

26 This flight was recorded on Transair’s Flight Proficiency Line Check form and filed in the pilot in
command’s pilot file. However, the pilot in command’s logbook and company rosters indicated
that the pilot in command did not fly on 26 July 2004. The last flight recorded in the logbook with
the supervisory pilot who completed the form was 26 August 2003. The next flight recorded with
this supervisory pilot was on 5 November 2004. The supervisory pilot’s logbook indicated that he
did not operate a flight with the pilot in command on 26 July 2004.
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The pilot in command completed a competency check on RNAV (GNSS)
approaches during his flight proficiency base check / instrument rating renewal in
January 2004 and February 2005. On the February 2005 flight proficiency base
check form, the chief pilot had written ‘slow in turns’ against the item for the
RNAYV (GNSS) approach. The chief pilot reported that the pilot’s initial turn on the
Mareeba RNAV (GNSS) approach was slow, but that the pilot in command then
‘gathered it up’.

The pilot in command had recorded in his logbook 16 RNAYV (GNSS) approaches
as the handling pilot at various locations between 3 January 2003 and 16 April
2005.27 There was also evidence that the pilot in command had conducted other
RNAYV (GNSS) approaches prior to receiving his endorsement (see ‘Operating
practices’ below).

Operational experience into Lockhart River

The pilot in command had operated into Lockhart River on 46 occasions before 7

May 2005, the first being on 23 February 2002. He had conducted one runway 12

RNAYV (GNSS) approach at Lockhart River as the handling pilot on 27 September
2004. His last flight into Lockhart River prior to the day of the accident was on 27
April 2005 (see Section 1.11.3).

Operating practices

A number of pilots indicated that the pilot in command had good aircraft handling
skills, whereas some others indicated that his skills were average.

Some of the pilots who had operated as copilots with the pilot in command
reported that he would operate the aircraft faster than other pilots on approach (see
Section 1.11.3). Some pilots also reported that the pilot in command could be quick
when carrying out procedures, and would sometimes perform the duties of the
other pilot. It was also reported that the pilot in command was generally a
confident pilot.

A supervisory pilot reported that several copilots had expressed concern to him
regarding the pilot in command not following company procedures, including not
flying within speed limits. It was reported that some of these concerns had been
expressed to the chief pilot. Another pilot also reported that he had expressed
concerns to the chief pilot regarding the pilot in command’s compliance with
procedures. The chief pilot reported that he could not recall ever receiving any
specific complaints about the operational performance of the pilot in command.

Two Transair pilots reported that, while operating as copilot with the pilot in
command, the pilot in command regularly conducted RNAV (GNSS) approaches
into Bamaga in IMC for more than a year before he had obtained an RNAV
(GNSS) approach endorsement (that is, 3 January 2003). These copilots also did
not have an RNAV (GNSS) approach endorsement at the time. Another copilot
reported that the pilot in command had proposed conducting an RNAV (GNSS)
approach before either pilot had been qualified but that copilot had objected and
the approach was not flown.

27 CASA stated that ‘Instrument approaches are to be credited to the pilot ... manipulating the
controls or providing input to the auto-pilot during the approach.” Therefore, the pilot in
command probably did not record instrument approaches where he was the non-handling pilot.

— 13 -



A copilot reported that the pilot in command had adopted a practice, when
operating into Bamaga, of descending to the minimum safe altitude early and then
flying level towards the aerodrome until he could make visual contact with the
runway. The terrain around Bamaga is generally flat. However, that copilot also
reported that he would never undertake this practice into Lockhart River due to the
significant terrain around the aerodrome. This view was supported by another
copilot, who also reported that the pilot in command and other Transair pilots were
aware of the terrain on the Lockhart River Runway 12 RNAV (GNSS) approach.
Friends of the pilot in command reported that, about a week before the accident, he
had expressed surprise regarding the close proximity of the mountains on a recent
runway 12 RNAV (GNSS) approach into Lockhart River, and that he was going to
‘talk to someone’ about the approach procedure. This flight probably? occurred on
27 April 2005 (see Section 1.11.3).

Dispatch personnel and pilots indicated that the pilot in command would arrive at
the airport for the scheduled flights typically about 20 minutes before departure,
although there were indications that he arrived earlier when inexperienced copilots
were rostered. Other pilots typically arrived an hour before departure.

The managing director of another low capacity RPT operator reported that, when
the pilot in command was employed by that operator, he had a history of not
following standard operating procedures. He was formally counselled and had his
probation period extended. The managing director also reported that he was
advised by another company employee that the pilot in command once landed at an
aerodrome during a passenger-carrying flight when the weather conditions were
below those specified in that company’s operations manual.

Medical status

A review of the pilot in command’s medical records found no indication of any
medical problem that was likely? to have been influencing his performance. This
was consistent with information received from his family and colleagues.

Recent history

The pilot in command had returned to Cairns 3 days before the accident flight
following a 7-day interstate holiday with friends. On the 2 days prior to the
accident, he operated the Cairns — Bamaga — Cairns route, finishing about 1300
each day. Over these 2 days, he completed 9 hours and 40 minutes of flight time
and 12 hours 20 minutes of duty time.

Two nights before the accident, the pilot in command had entertained friends at his
house with no alcohol being consumed, and used the internet from 2224 until 2324.
On the night before the accident, it was reported that pilot in command had dinner
at his neighbour’s house and drank about three standard alcohol drinks during a 3-
hour period from 1830. The pilot in command then used the internet at his home
from 2233 to 2318, which appeared to be a normal routine.

The pilot in command’s colleagues and friends reported that he was fit and
generally relaxed due to having just finished a holiday, and he was relaxed and
happy when he arrived at work on the morning of the accident, as well as during
the turn-around in Bamaga. He arrived at Cairns airport between 0800 and 0810 for
the 0830 departure. He had planned to go motorcycle riding with a friend after
work on the day of the accident.
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1.5.2

Copilot

Personal details Male, 21 years of age

Type of licence Commercial pilot (aeroplane) licence
Total flying hours 655.4 hours

Total flying hours on Metro 150.5 hours

Total flying last 90 days 151.2 hours

Total flying last 30 days 87.3 hours

Total flying last 7 days 19.5 hours

Total flying hours multi-crew ops ~ 150.5 hours

Last proficiency check 22 December 2004

Medical certificate Class 1 — valid to 26 August 2005 - nil restrictions

Prior experience

The copilot obtained a commercial pilot (aeroplane) licence on 30 January 2004.
Before commencing his Metro endorsement, the copilot had 500.5 hours flying
experience recorded in his logbook. He had no previous turbine-engine aircraft
experience or experience in multi-crew operations.

Transair endorsement and post-endorsement training

According to company documentation, the copilot commenced employment with
Transair on 9 March 2005. The copilot’s Transair pilot file recorded that his ground
school on the Metro aircraft was completed by the Transair chief pilot on 12
December 2004. A family member reported that the copilot was given a training
manual to study and was not provided with any formal classroom training during
his ground school. The copy of the engineering examination on the copilot’s file
indicated that he had achieved 77 per cent on the written engineering
examination.?® The Aircraft Ground Training form on the copilot’s file indicated
that the type examination result was recorded as ‘passed’. There were no other
written engineering or endorsement examinations on the copilot’s file.

The copilot underwent three endorsement flights totalling 4.2 hours on the Metro
aircraft between 19 and 22 December 2004. The chief pilot completed a flight
proficiency base check form for the copilot on 22 December 2004. At the
completion of the endorsement flying, the chief pilot entered a Co-pilot Metro 3
class endorsement into the copilot’s logbook. As noted in Section 1.17.8, there
were several administrative problems with the endorsement process which meant
that the endorsement did not meet regulatory requirements.

Following his 4.2 hours endorsement flying, the copilot’s next flight in a Metro
aircraft was on a night charter flight with a Transair supervisory pilot on 28

28 The engineering examination contained a series of questions testing the pilot’s knowledge of
aircraft systems and operating limitations. The Transair Operations Manual stated that the pass
mark for a company engineering examination ‘...shall be 80%. Each completed exam shall be
debriefed with the candidate and ‘corrected’ to 100%. Supplementary exams shall be available for
candidates who fail.’
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February 2005. Contrary to the requirements of the Transair Operations Manual,
he was not checked by a check pilot prior to commencing line operations (see
Section 1.17.8).

The copilot had not been provided with any crew resource management training.2!
As the copilot had not been employed for longer than 6 months, the Transair
Operations Manual requirement to undertake crew resource management training
within 6 months had not been reached. The investigation found no evidence that
training was planned within that 6-month period.

The copilot had acknowledged receipt of the Transair Operations Manual in
CD-ROM format on 3 March 2005.

Line operations

The copilot started operations on RPT freight flights from Cairns on 9 March 2005
(with 8.4 hours on type) and on RPT passenger flights on 4 April 2005.2°

The copilot’s logbook indicated that he had operated as a crew member into
Lockhart River on three occasions before 7 May 2005.

Recency

The copilot’s logbook showed that he had logged 26.1 hours flight time under IMC
within the preceding 90 days.3°

Proficiency checks

The following table is a summary of the flight proficiency checks recorded in
copilot’s pilot file and logbook.

Date Check

22 December 2004  Flight proficiency base check

22 December 2004 CAO 20.11 emergency procedures check

Instrument approach endorsements

The copilot obtained his initial multi-engine command instrument rating on 19
March 2004. He completed a command instrument rating renewal on 3 April

29 Transair provided the investigation with a completed ‘route training report form’ for the copilot
dated between 9 and 17 March 2005. The form was completed by a supervisory pilot. The flight
times listed on the form did not match the flight times entered in either the supervisory pilot’s
logbook or the copilot’s logbook. Furthermore, the ‘in command under supervision’ section had
been completed and the flights listed constituted the second, third, fourth, fifth and sixth line
flights with Transair as copilot. The copilot’s logbook listed these flights as copilot flight time.

30 The copilot was apparently over-recording flight time in instrument meteorological conditions as
he had logged a total of 202.1 hrs instrument flight time, which comprised approximately 30 per
cent of his total aeronautical experience. By way of comparison, the pilot in command’s logged
instrument flight time was 497.5 hrs, which was 8 per cent of his total aeronautical experience.
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2005.3132 The copilot’s instrument rating current at the time of the accident was
endorsed for the following types of instrument approaches: NDB, VOR, ILS, LLZ
and DME/GPS arrival.

The copilot’s instrument rating and his loghook were not endorsed to authorise him
to use GNSS during instrument flight. The copilot did not have an RNAV (GNSS)
approach endorsement, and there was no record that he had received any training
on RNAYV (GNSS) approaches by an appropriately qualified instructor, or any
formal training on such approaches while employed at Transair. The copilot’s
Transair pilot file did not include any evidence that he had completed the GPS
training syllabus specified in the Transair Operations Manual. That syllabus
related to the use of GPS as the primary means of en route navigation or the use of
GPS for non precision approaches.

The Transair chief pilot and a Cairns supervisory pilot also reported that the copilot
was not endorsed to conduct RNAV (GNSS) approaches. The supervisory pilot
reported that he had demonstrated RNAV (GNSS) approaches to the copilot in
visual meteorological conditions (VMC) during RPT flights to Bamaga on about
two occasions. The supervisory pilot and a contractor check pilot both reported that
the copilot was keen to learn about RNAV (GNSS) approaches and had indicated
that he was intending to undergo training for an endorsement in the near future.

In addition to the accident flight, FDR information indicated that the crew
conducted a runway 30 RNAYV (GNSS) approach to Lockhart River on the
northbound flight on the day of the accident (see Section 1.11.3). It was very likely
that the copilot was the handling pilot during that approach as the pilot in command
was recorded as making the radio transmissions on this flight, and it was very
likely that the pilot in command was the handling pilot for the southbound flight.®

Operational experience into Lockhart River

The copilot had operated into Lockhart River on four occasions before 7 May
2005, involving a total of five approaches and four landings. Two of these
occasions were with the pilot in command. On 23 April, the crew flew into
Lockhart River from Bamaga. Data from the FDR showed that a Lockhart River
Runway 12 RNAV (GNSS) approach was not conducted on that flight.

On 13 April 2005, the crew flew the Cairns — Lockhart River — Bamaga — Lockhart
River — Cairns sectors. The forecast weather conditions at the time of approaching
Lockhart River from Bamaga were similar to the conditions on the day of the
accident flight. Weather information recorded by an authorised observer was not
available for 13 April 2005. However, no rainfall was recorded at the aerodrome.
An email from the copilot to friends and family described a series of flights at
about this time. Although other flights where the weather conditions were poor
were described in some detail, no mention was made of the weather conditions on
the 13 April flight. The Lockhart River CTAF automatic voice recording
equipment was also unserviceable on that date. The copilot had recorded in his

31 The copilot’s command instrument rating was renewed on 3 April 2005 at the second attempt.
Both the initial attempt (2 April 2005) and second attempt were conducted in an aircraft type that
he had not previously flown.

32 The Transair chief pilot reported that the company provided copilot instrument rating renewals
for copilots, but when a copilot wanted a command instrument rating renewal, they were required
to arrange and pay for the renewal.
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logbook that he conducted an instrument arrival and approach into Cairns, which
indicated that he was the handling pilot for the southbound flights. The recorded
flight time for the flight from Bamaga to Lockhart River was consistent with other
flights where a straight-in approach to runway 12 was conducted.

The other two occasions that the copilot operated into Lockhart River involved a
pilot in command who did not hold an RNAV (GNSS) endorsement and reportedly
did not conduct RNAV (GNSS) approaches. One flight involved a missed approach
from a runway 30 NDB instrument approach and a diversion to Weipa. The other
flight involved Cairns — Lockhart River — Cairns sectors. Both of these flights
involved northbound approaches to Lockhart River.

Operating practices

Pilots who flew with the copilot reported that he was keen to learn. The copilot’s
flying ability and systems knowledge was generally reported as being consistent
with his experience level.

A Transair supervisory pilot stated that the copilot’s flying was good despite his
low hours and that, although he initially found it difficult to keep up with the
aircraft, his flying ability had improved by the time he last flew with him about
four weeks before the accident. The supervisory pilot had noted on an undated
Transair Flight Proficiency Line Check form that the copilot’s “... overall ability
flying the Metro is well above standard. ...knowledge of systems + performance
very good’.

Another supervisory pilot who flew with the copilot during the week before the
accident indicated that he was confident in the copilot’s monitoring skills. A third
supervisory pilot who flew with the copilot about 2 weeks before the accident
indicated that the copilot was “struggling a bit” when he was put under pressure
during the descent. Another Transair pilot indicated that the copilot was
procedurally good and worked hard, and would monitor the handling pilot when
acting as the support pilot, but due to his low experience he needed to fly with
supervisory pilots to ‘fine tune’ his flying skills.

During his command instrument rating renewal flight test 5 weeks before the
accident, the copilot’s instrument flying ability (on an aircraft type he had
previously not flown) was reported as being not as good as would be expected from
a pilot who flew every day.

Medical status

A review of the copilot’s medical records found no indication of any medical
problem that was likely to have been influencing his performance. This was
consistent with information received from his family and colleagues.

Recent history

The day of the accident was the copilot’s fifth consecutive duty day, prior to which
he had been rostered free of duty for 4 days. During the 4 days of duty prior to the
day of the accident, he completed 19 hours and 32 minutes of flight time, and 26
hours and 26 minutes of duty time. On the day before the accident, he operated on
the Cairns — Bamaga — Cairns route and finished duty at about 1300.
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On the 2 days prior to the day of the accident, it was reported that the copilot went
for bicycle rides in the afternoon after work. He spent the night before the accident
at home, and had about one standard alcohol drink. It was reported that he went to
bed on the night before the accident at about 2130, which was a normal routine.

The copilot normally woke between 0600 and 0630 and left for work by 0700. This
routine was reported to have occurred on the day of the accident. He arrived at
Cairns airport at about 0715 for the 0830 departure.

The copilot’s family and colleagues reported that he was fit and healthy, and that
he had competed in a triathlon during the weekend before the accident. It was
reported that when leaving for and arriving at work on the day of the accident, as
well as during the turn-around in Bamaga, the copilot appeared to be happy and
normal.

Crew relationship

Based on logbook entries and Transair’s crew roster, the pilot in command and
copilot operated as a crew on 10 days (involving 27 sectors) before 7 May 2005,
the first time being on 23 March 2005. The crew had operated together on the
Cairns — Bamaga — Cairns route on six occasions, the first being 7 April 2005. Of
these 6 days, the crew operated via Lockhart River twice, on 13 and 23 April 2005.
The copilot’s initial flights at the Cairns base were mostly with the other Cairns-
based supervisory pilot.

There was a large difference in age and experience levels between the pilot in
command and copilot. In particular, the pilot in command was the Transair’s base
manager for Cairns, was a supervisory captain, had been with the operator for more
than 4 years and had over 6,000 hours total flying time. In contrast, the copilot had
only been with Transair and flying Metro aircraft for 2 months, and had about 600
hours total flying time.

The pilot in command’s communication style in the cockpit was reported as being
direct. He was reported as being frank or curt with copilots if they could not keep
up with the aircraft’s progress. If decisions or actions by the pilot in command
were challenged by a copilot, one copilot reported that the pilot in command would
respond, but in his own time. Another copilot reported that if excess speed was
challenged by a copilot, the pilot in command would slow down only if he
respected the copilot. Another copilot reported that the pilot in command would
slow down performing procedures when asked, but that a copilot who was not
assertive enough to ask him to slow down may never catch up with the pilot in
command.

Another copilot reported that he had to be assertive to prevent the pilot in
command deviating below the minimum sector altitude. The copilot who reported
that he had refused to conduct RNAV (GNSS) approaches before they were
qualified to fly them (see Section 1.5.1) reported that the pilot in command became
less friendly after this event.

The copilot was generally described as quiet or shy. One pilot in command
indicated that the copilot had relatively low assertiveness in the cockpit, and
another pilot in command reported that sometimes he needed prompting to make
his own decisions.
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1.6

16.1

One Transair pilot reported that the copilot had talked with him about the pilot in
command. He had reported that initially there was tension between the pilot in
command and the copilot, but that it was becoming less problematic as the copilot
became more experienced. The copilot reported to this pilot that the pilot in
command was not providing effective instruction, and also not complying with
standard operating procedures. The copilot asked the pilot for advice on handling
the pilot in command. The pilot reported that he advised the copilot to work
together as a team with the pilot in command.

Another pilot reported that the copilot had discussed the pilot in command with
him, and stated that he was difficult to fly with, and did not actively seek the
copilot’s input. A family member of the copilot reported that the copilot had stated
in the week before the accident that the pilot in command was difficult and
authoritarian. Other Transair pilots and management reported that the copilot had
not talked about the pilot in command to them.

There was no evidence that the pilot in command had expressed any concerns
regarding the copilot to any Transair pilots or management, or to friends or family
members.

Aircraft information

Aircraft data

VH-TFU was a twin-engine (turbo-propeller), low-wing aeroplane certified to seat
up to 19 passengers and two crew (see Figure 1).

The aircraft had a pressurised cabin to allow operation up to 25,000 ft without the
need to provide supplemental oxygen to the crew and passengers.33

33 Only an emergency supply of oxygen was required to be carried in accordance with the Civil
Auviation Orders.
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1.6.2

Manufacturer Fairchild Aircraft, Inc.
Model SA227-DC

Serial number DC-818B
Registration VH-TFU

Year of manufacture 1992

Certificate of airworthiness issuing authority

Civil Aviation Safety Authority

Issue date

4 July 2003

Certificate of registration issuing authority

Civil Aviation Safety Authority

Issue date

2 July 2003

Total airframe hours/cycles

26,877.8 hours / 28,529 cycles34

Maintenance release issued on/at

17 April 2005/26,805.8 hours

Maintenance release valid to

17 April 2006/26,975.8 hours

Next scheduled maintenance due

26,955.8 hours

Maximum certified take-off weight

7,484 kg

Maximum certified landing weight

7,110 kg

Aircraft weight at time of occurrence

(see Section 1.6.18)

Centre of gravity at time of occurrence

(see Section 1.6.18)

Engine and propeller data

The aircraft was fitted with two 1,100 shaft-horsepower turbo-propeller engines,
each fitted with a four-blade, constant-speed propeller.

Left engine
Manufacturer Garrett (AiResearch) - now Honeywell International Inc.
Model TPE331-12UHR-701G
Part number 3103870-7
Serial number pP70151C

Last significant
maintenance completed

On 7 October 2004: hot section and gearbox inspection - the
gearbox bull gear and pinion were replaced and the engine

had a re-compensation (performance) check carried out.

Total time since new

21,510.5 hours35

Cycles since new 22,971 cycles®®

Time since last overhaul ~ 4,233.5 hours3®

34 The aircraft’s Flight/Maintenance Log dated 6 May 2005 (the day prior to the accident) indicated

that the aircraft had completed 26,875.5 hours and 28,527 cycles. A cycle refers to a takeoff and
landing. Based on the times and cycles recorded by the FDR on 7 May 2005, the aircraft had
logged 26,877.8 hours and 28,529 cycles at the time the FDR recording ceased.

35 The engine total time, cycles since new and time since last overhaul include the times and cycles

recorded by the FDR on 7 May 2005.
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1.6.3

Left propeller

Manufacturer

McCauley Propeller Systems

Model

4HFR34C652-J

Serial number

980176

Last significant
maintenance completed

17 April 2005; Phase 2C inspection in accordance with
Transair's maintenance manual

Total time since new

10,753.6 hrs

Time since last overhaul

1,725.9 hrs

Right engine
Manufacturer Garrett (AiResearch) - now Honeywell International Inc.
Model TPE331-12UAR-701G
Part number 3103870-4
Serial number pP70011C

Last significant
maintenance completed

6 April 2005: hot section and gearbox inspection - the
gearbox bull gear, pinion and gearbox diaphragm were
replaced and the engine had a re-compensation
(performance) check carried out.

Total time since new

21,960.1 hours36

Cycles since new

22,942 cycles®

Time since last overhaul

3,496.1 hours™®

Right propeller

Manufacturer

McCauley Propeller Systems

Model

4HFR34C652-J

Serial number

971746

Last significant
maintenance completed

17 April 2005; Phase 2C inspection in accordance with
Transair's maintenance manual

Total time since new

10,680.8 hours

Time since last overhaul

3,321.8 hours

Aircraft history

VH-TFU was previously owned and operated by a regional airline in Mexico. The
aircraft was sold by that airline in February 2003 to a leasing company before
being purchased by Transair and imported into Australia in June 2003.

36 The engine total time, cycles since new and time since last overhaul include the times and cycles
recorded by the FDR on 7 May 2005.
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1.6.5

Aircraft certification and multi-crew operation

The Fairchild Aircraft Inc. SA227-DC Metro 23 aircraft were manufactured in the
United States (US) and certificated in the Commuter Category to the standards of
US Federal Aviation Regulations Part 23 (FAR 23) Airworthiness Standards:
Normal, Utility, Acrobatic, and Commuter Category Airplanes.3” The Metro 23
was designed to carry up to 19 passengers and was approved for operation in day,
night, visual flight rules (VFR), IFR and icing conditions. The maximum tailwind
component indicated in the certified landing performance data was 15 kts.

Provided that the instrument panel was configured correctly, the Metro 23 was
certified for operation by a single pilot.38 Due to the aircraft being operated on an
RPT service and certified to carry more than nine passengers, the Australian CAO
82.3 required that the aircraft be operated with two pilots.3®

Flight controls

The Metro 23 aircraft had a conventional three-axis control system consisting of
mechanically-operated ailerons, elevator and rudder. The ailerons and rudder
included mechanically-operated trim systems. The pitch-axis trim was provided by
an electrically-operated horizontal stabiliser positioning system.

The aircraft also had electrically controlled and hydraulically-actuated trailing edge
wing flaps. The flaps could be set in four discrete detented positions; up (0
degrees), Y4 (9 degrees), ¥ (18 degrees) and down (36 degrees). The design of the
wing flap system included a mechanical interconnect to ensure symmetrical
operation and required normal hydraulic system pressure to operate. In the event of
a loss of hydraulic system pressure, the flaps could not be operated from the
emergency hydraulic system.

Of the aircraft controls accessible to the pilots, only the nose wheel steering control
had not been replicated on, or was not readily accessible from, the copilot’s
position. Therefore, the copilot could perform all aircraft control functions except
ground steering at low speed.

37 The term Commuter Category was defined in FAR 23 Subpart A — General as being ‘limited to
propeller-driven, multiengine airplanes that have a seating configuration, excluding pilot seats, of
19 or less, and a maximum certificated takeoff weight of 19,000 pounds [8,618 kg] or less’.
Commuter Category aircraft had additional design and performance requirements to the Normal
Category requirements of FAR 23.

38 Approval for single-pilot operation was based on the instrument/avionics arrangement shown by
Fairchild Drawing 27-86081. Any significant deviation from that arrangement had to be
evaluated for single pilot suitability.

39 Following an accident in 1980 involving an Australian RPT aircraft, which was operated by a
single pilot, CAO 82.3 was amended so that two pilots were required to operate an aircraft in
which more than nine passenger seats could be fitted and the aircraft was to be used in RPT
operations. Refer to recommendation 1, Crew Complement, contained in the Report of Chairman
of Board of Accident Inquiry on Accident to Beech Super King Air 200 Aircraft VH-AAV at
Mascot, New South Wales on 21 February 1980, Australian Government Publishing Service
Canberra, 1983.
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1.6.7

Cockpit layout and instrumentation

VH-TFU’s basic cockpit layout was typical of the Metro 23 aircraft type. The flight
instruments including the airspeed indicator (ASI), attitude indicator with slip
indicator (Al), altimeter (ALT), horizontal situation indicator (HSI), vertical speed
indicator (VSI) and a radio magnetic indicator (RMI) were positioned in front of
each pilot on their respective sides of the panel (Figure 7).

The engine and aircraft systems instruments, such as hydraulic system pressure,
fuel quantity, flap and pitch trim position, were positioned primarily to the
immediate right of the pilot in command’s primary flight instruments, between the
pilots’ panels.

Figure 7:  Representation of the instrument panel layout for VH-TFU40

GPWS Cockpit Annunciator
Annunciators Panel
Ao
ASI Al ALT ASI Al ALT
GPS RDU
Engine
RMI HSI VS! Bisttiments RMI HSI VS|
MD41
Radio Altitude Indicator =——
Pilot in command Copilot

As the aircraft appeared to be on the correct track, but below the segment minimum
safe altitude when it impacted the terrain, the indicating and warning systems
relating to the aircraft’s altitude and height above ground were examined in detail.
These systems included the barometric altimeters, vertical speed indicators, the
radio altimeter, the altitude alerter and the ground proximity warning system
(GPWS). The presentation of information on the GPS satellite navigation system
was also examined as it was the primary means of positional situational awareness
information during an RNAV (GNSS) approach.

Barometric altimeters

CAO 20.18, Appendix Il required that aeroplanes engaged in RPT operations be
equipped with two sensitive pressure altimeters. International Civil Aviation
Organization (ICAQO) Annex 6, Operation of Aircraft, Part |, International
Commercial Air Transport — Aeroplanes paragraph 6.9.1 also required that the
aircraft be equipped with two sensitive pressure altimeters, but restricted the
requirement to only include altimeters with a counter drum-pointer or equivalent
presentation. The annex also contained a note indicating that three-pointer
altimeters did not satisfy this requirement.

The aircraft was fitted with two sensitive pressure altimeters, one for the pilot in
command and one for the copilot, that were supplied by independent static pressure

40 The panel does not show all of the instruments that were fitted to VH-TFU, only those of interest
to this investigation, and their relative positions on the panel.
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systems.*1 Both instruments displayed barometric corrected altitude, but had two
significant differences: the method of sensing and conversion of air pressure into
altitude; and the method of presentation of the altitude reading.

The pilot in command’s Kollsman Avionics altimeter was of an electro-mechanical
counter drum pointer encoding type (Figure 8, left). Air pressure was converted
into an electrical signal which was used to drive the indicator. This electrical signal
was also converted to a digital signal to provide pressure altitude data to other
avionics, such as the transponder, altitude alerter and the GPS. A red flag on the
instrument face indicated that the instrument had lost power. The last altitude at
which power was applied remained displayed on the indicator.

The copilot’s Aerosonic Corporation altimeter was of a conventional three-pointer
mechanical type (Figure 8, right). A series of mechanical linkages directly
converted air pressure into the movement of pointers on the instrument face.

Figure 8:  Altimeters - Pilot in command's (left), copilot's (right)
(Images of representative items, not specific items in VH-TFU)

The pilot in command’s altimeter presented the altitude on the counter drum in ten
thousands, thousands and hundreds of feet and the pointer in hundreds of feet in 20
foot sub-increments, or one revolution per thousand feet (the example shown on
the left in Figure 8 presents an altitude of 1,860 ft).

The copilot’s altimeter presented altitude on three pointers for tens of thousands
(long narrow line with triangle at end), thousands (short, wide arrow) and hundreds
(long, wide arrow) of feet in 20 foot sub-increments (the example shown on the
right in Figure 8 presents an altitude of about 1,620 ft).

The pilots could set the local barometric pressure on both altimeters by rotating the
knob at the bottom corner of the instruments. This setting was presented on the
pilot in command’s altimeter in both millibars (normally referred to as
hectoPascals, or hPa) and inches of mercury, while the copilot’s was presented in
hPa only.

41 Static pressure is the pressure of the still air through which the aircraft is travelling. Static
pressure systems in aircraft consist of tubes connected to small ports (plates with holes) in the
sides of the fuselage, which supply the aircraft’s instruments. These systems are designed to
measure this still air pressure with minimal effect from the aircraft.
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1.6.9

Vertical speed indicators

CAO 20.18, Appendix Il required that aeroplanes engaged in RPT operations be
equipped with a rate of climb and descent indicator, also known as a vertical speed
indicator (VSI).

VH-TFU was fitted with two Aerosonic Corporation VSlIs, one for the pilot in
command and one for the copilot. These instruments (see Figure 24) sensed the rate
of change in altitude and displayed it to the pilots on a split scale (from 0 to 6,000
ft/min), indicating either climb (increasing altitude) or descent (decreasing
altitude).

Radio altimeter system

The aircraft was equipped with a Rockwell Collins ALT55B radio altimeter system
that comprised a receiver/transmitter, two antennae located on the lower surface of
the fuselage, and a digital radio altimeter indicator in the cockpit (Figure 9). The
system computed the aircraft’s height above ground level (AGL) directly below the
flight path from 0 to 2,500 ft. This computed altitude was presented as a digital
number in the left window of the radio altitude indicator (labelled RAD ALT on
Figure 9).

The digital radio altitude indicator was located on the pilot in command’s
instrument panel below the vertical speed indicator and GPS annunciation control
unit (Figure 7).

Figure 9: Digital radio altitude indicator
(Image of representative item, not specific item in VH-TFU)

r— = —— : ——

‘push test’ radio
altimeter decision
height knob

The crew could select a height from 0 to 990 ft on a rotating drum scale using the
‘push test’ radio altimeter decision height*2 knob. During an approach, a
‘minimums — minimums’ aural message was annunciated by the ground proximity
warning system as the aircraft descended through the decision height set on the
radio altimeter indicator (see Section 1.6.11). The decision height (DH) light also
illuminated and remained on for the remainder of the approach.

The ‘minimums’ message was annunciated once per approach and if it was not
required, setting the decision height to a value below 50 ft would result in the
message not being annunciated. A red warning flag came into view over the
decision height drum scale if the radio altitude computations stopped, there was a
power failure to the radio altimeter unit or indicator, or there was an internal failure
detected in the radio altitude indicator unit.

42 Decision height (DH). A specified height in the precision approach or approach with vertical
guidance at which a missed approach must be initiated if the required visual reference to continue
the approach has not been established. Decision height (DH) is referenced to the threshold
elevation.
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1.6.11

While human factors research has shown that digital displays are better when
people need to check a stable value, they are not as effective as moving pointers
(analogue displays) at attracting attention and conveying magnitude and trend
(increasing or decreasing).3

Altitude alerting system

CAO 20.18 paragraph 7.2 required that pressurised turbine engine aircraft
operating in controlled airspace under the IFR shall be equipped with an altitude
alerting system.

VH-TFU was equipped with a Kollsman altitude alerter (Figure 10), which
provided automatic visual and aural signals to alert the flight crew that the aircraft
was approaching, or departing from, a preselected pressure altitude. The altitude
alerter unit was located on the centre instrument panel above the GPS receiver
(see Figure 7). The preselected altitude was set in 100 ft increments on the unit by
rotating a knob on the lower right of the unit. The alerting system received digital
pressure altitude information from the pilot in command’s encoding altimeter.

Figure 10: Altitude alerter
(Image of representative item, not specific item in VH-TFU)

As the aircraft approached 1,000 ft above or below the preselected altitude, an
aural tone would sound for 2 seconds and the altitude alert light on the display unit
would illuminate. The light would remain illuminated until the aircraft approached
300 ft above or below the preselected altitude. If the aircraft subsequently departed
from the preselected altitude by more than 300 ft the aural tone and light would
again activate. The light would remain illuminated until the aircraft returned to
within 300 ft of the preselected altitude or until the flight crew selected a new
altitude.

Ground proximity warning system

Regulatory requirements

CAO 20.18 required that a turbine-engine aeroplane that was carrying 10 or more
passengers and engaged in RPT operations must not be operated under the IFR
unless it was fitted with a ground proximity warning system (GPWS) that met the
requirements of CAO 108.36. CAO 108.36 required that the GPWS equipment
comply with either United States Federal Aviation Administration (FAA)

43 Kroemer and Grandjean (1999). Fitting the task to the human. A textbook of occupational
ergonomics. (5" edition). Taylor & Francis: London.

27 -



Technical Standard Order (TSO) C92b#, or United Kingdom Civil Aviation
Authority specification No. 14.45

System description

A Sundstrand (Honeywell) MK VI GPWS was installed in VH-TFU by the
previous owner in Mexico in January 2003 in accordance with FAA Supplemental
Type Certificate*s (STC) number SA8805SW, and some locally approved
deviations. The aircraft was purchased by Transair and imported into Australia
with the system already fitted. The MK-VI GPWS was certified to FAA TSO
C92b.

The GPWS incorporated a ground proximity warning computer and various cockpit
annunciator lamps and switches. The computer received height above ground
information from the radio altimeter system, airspeed and rate of climb from a
dedicated air data module, glideslope deviation information from the VHF
navigation receiver, height above ground information from the radio altitude
system, landing gear position (retracted or extended) and flap position.#” The
ground proximity warning computer processed the information and provided visual
and/or auditory (computer generated voice) alerts and warnings of possible terrain
danger.

The visual alerts were provided by a set of annunciators (Figure 11) located on the
pilot in command’s instrument panel (Figure 7).

Figure 11: GPWS cockpit annunciators and switches
(Image of representative item, not specific item in VH-TFU)

The aural alerts and warnings were generated by the ground proximity warning
computer and provided to crew headsets and overhead cockpit speaker through the
aircraft’s audio system. The audio level was preset to a level above that of the
normal audio system and could not be adjusted by the crew.

The GPWS was operable whenever the electrical power was on and power was
provided to the avionics bus. The GPWS provided six modes of alerts and
warnings to the crew, shown in the table below.

44 Ground proximity warning-glide slope deviation alerting equipment; Technical Standard Order
(TSO) C92b.

45 Ground proximity warning systems; Specification No. 14, Issue 2.

46 A type certificate was a legal document allowing a manufacturer to offer an aircraft or engine for
sale. A supplemental type certificate authorised alterations to an aircraft or engine under an
approved type certificate.

47 The flap position was provided by a dedicated switch that was activated by a cam on the flap
position sensor shaft. The switch provided the GPWS with an indication that the flaps were in the
landing position. This was designed to occur at a setting greater than ¥; flap.
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Mode Description Visual Aural

indication annunciation
Mode 1 Excessive rate of descent with Red GPWS ‘Sink rate’ and/or
respect to terrain when below ‘pull-up’
2,450 ft AGL
Mode 2A  Excessive rate of closure with Red GPWS ‘Terrain - terrain’
terrain when below 1,800 ft AGL. and ‘pull-up’
Mode 2B Excessive rate of closure with
terrain with landing flap or flap
override switch selected when
below 600 ft AGL.
Mode 3 Altitude loss after takeoff or Red GPWS ‘Don't sink’
missed approach before reaching
925 ft AGL.
Mode 4 Approach to within 500 ft AGL Red GPWS ‘Too low, gear’, ‘too
with the landing gear up, to within low, flaps’, or too
170 ft AGL with the landing gear low, terrain’,
down and the flaps not fully down, respectively.
or proximity to terrain during
takeoff or a go-around.
Mode 5 Excessive deviation below the Amber BELOW  ‘Glideslope’

glideslope when below 925 ft AGL  G/S
with the landing gear down.

Mode 6 Descent below the decision height None ‘Minimums —
selected on the radio altimeter?8, minimums’, ‘five
500 ft, 200 ft*° or excessive bank hundred’, ‘two
angle. hundred’, or ‘bank

angle’, respectively.

The sensitivity of mode 2 terrain warnings was greatly reduced when the flaps
were in the landing position or the flap override (GPWS FLAP OVRD) switch was
activated. The Approved Airplane Flight Manual supplement for the MK VI
GPWS applicable to VH-TFU indicated that the GPWS flap override switch could
be used to cancel the ‘too low flaps’ warnings when full flap could not be
deployed. The switch could also be used to cancel the “don’t sink’ warning during
engine out emergency operations or to desensitise terrain warning modes for
‘untypical’ approach procedures, such as high speed environments or visual
approaches in areas of steep terrain (see Appendix C).

A computer simulation of the final minutes of the flight carried out by the GPWS
manufacturer (see Section 1.16.2) indicated that the GPWS should have produced a
repetitive mode 2A warning during the final 5 seconds of the accident flight.

48 The radio altimeter provided a signal to the GPWS when the radio altitude passed through the
decision height. This activated the mode 6 “minimums-minimums” aural alert.

49 The 500 ft and 200 ft call-outs were options on the MK VI GPWS. The installation/certification
documentation indicated that these options were disabled on VH-TFU. However, several Transair
pilots recalled hearing the 500 ft call-out in VH-TFU.
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GPWS serviceability checks and maintenance

The GPWS had a self-test feature which could be conducted on the ground only.
The self-test was activated by pressing and holding the GPWS P/TEST annunciator
switch. The flight manual supplement provided detail on the procedure in the
Before Take-off checklist. Several of Transair’s pilots reported that they conducted
a GPWS test prior to each flight and that the system fitted to VH-TFU passed the
test on those flights prior to the accident flight.

The GPWS was checked on a regular basis as part of the aircraft’s system of
maintenance (see Section 1.6.17). The maintenance was reported as having been
carried out in a manner which reflected the aircraft manufacturer’s maintenance
manual for the factory fitted system.5® Those checks consisted of GPWS self tests
with and without artificial system faults! and checking for the expected results.
They did not include configuration checks; that is, checking that the correct options
were configured (for example, disabling of mode 6 altitude calls) and that changes
in aircraft configuration were sensed at the correct point (for example, whether the
landing flap setting was sensed at the correct point and the landing gear down
setting was sensed). Components, such as landing gear position sensor and the
radio altimeter system, may have been checked as part of other system checks, but
components dedicated to the GPWS, such as the flap position switch, were not
checked.

The aircraft maintenance manual included a detailed check of the factory fitted
GPWS, which consisted of checking the continuity of all wires connected to the
ground proximity warning computer, GPWS configuration checks (that included a
check to ensure that the system sensed when the flap was in the landing position)
and a series of system self tests. This section of the maintenance manual was only
referred to when any rectification work was required. There were no entries in the
aircraft maintenance history documentation regarding defects of the GPWS or any
rectification work carried out on the GPWS.

The GPWS manufacturer had published a recommended maintenance interval of
5,000 hours for a bench test of the ground proximity warning computer when the
aircraft manufacturer did not specify maintenance intervals. Further checking was
recommended by the manufacturer in a Service Information Letter (SIL No.
GPWC-Mk VI-34-1 Rev 1 dated Jan 12/94). This procedure had not been
performed as the aircraft had not reached 5,000 hours time in service since the
installation of the GPWS.

The investigation found no maintenance documents specific to the installation of
the GPWS under STC SA8805SW that were utilised in the maintenance of VH-
TFU.

The only checks that were identified as having been carried out on the GPWS fitted
to VH-TFU consisted of self tests. There was no evidence to indicate that the entire

50 The factory fitted GPWS was the same model as the system in VH-TFU, but had some different
configuration options, such as the 200 ft and 500 ft callouts.

51 The artificial faults were induced by pulling the circuit breakers for the primary GPWS inputs, for
example, the radio altimeter, the air data module and the GPWS computer.
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1.6.12

system (including configuration settings such as flap position sensing®?) had been
checked since the GPWS was installed.

The amber GPWS INOP annunciator illuminated, and remained illuminated,
whenever the system detected a partial or total failure of the GPWS, either in flight
or on the ground.

Global positioning system

Regulatory requirements

CAR 179A and Aeronautical Information Publication® (AIP) GEN 1.5 Section 8.5
specified that GNSS receivers used for IFR navigation must be certified to the
FAA TSO-C129, C129a, C145, Cl45a, C146, C146a or an equivalent standard
approved by CASA.

In June 2003, prior to importation into Australia and under instruction from
Transair, VH-TFU was fitted with a Garmin GPS 155XL receiver. The Garmin
GPS 155XL was certified to the TSO-C129a standard, which allowed the unit to be
used for IFR en-route, terminal and non-precision approach procedures in
accordance with the AIP. The installation and approval was carried out by
FAA-approved organisations in accordance with the Garmin
GPS155XL/GNC300XL Installation Manual.

At the time that the aircraft entered Australia, CASA’s preferred method of
approval for the fitment of a GPS system into an aircraft within Australia was
described in Civil Aviation Advisory Publication (CAAP) 35-1(0), Global
Positioning System (GPS): general installation guidelines. CASA indicated that the
CAAP did not apply to VH-TFU, as the GPS system had been fitted in the US
under an FAA approval. The CASA records for the assessment of the aircraft for
the issue of the Australian certificate of airworthiness did not record the GPS
installation.

The installation in VH-TFU consisted of the GPS 155XL receiver display unit
(RDU), an external antenna, an MD41 annunciation control unit and the pilot in
command’s HSI. The RDU (Figure 12) received and processed signals from up to
12 GPS satellites to determine the aircraft’s position, velocity and time. Software
within the unit provided navigation information to the flight crew for navigating
the aircraft through a series of earth-referenced waypoints. The receiver display
unit was located on the centre instrument panel (Figure 7).

The navigation information was presented in various user-selectable forms on a
liquid crystal display. This information included groundspeed, aircraft track,

52 There were no maintenance requirements to test the configuration settings such as flaps and
landing gear position sensors, even though they performed important functions within the GPWS.
For example, if the flap position switch was set incorrectly or was malfunctioning, the mode 2
warning envelope could reduce from mode 2A to mode 2B at an incorrect point on the approach
and reduce the time available to warn the crew of an excessive closure rate with terrain.

53 The Aeronautical Information Publication (AIP) was a suite of Australian operational documents
used by pilots. The AIP contained the rules of the air and air traffic control procedures related to
relevant Civil Aviation Regulations, Civil Aviation Orders, Air Services Regulations and Air
Navigation Regulations.
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distance, bearing and time to the next waypoint and a graphical course deviation
indicator (CDI). Waypoint information was either user input or stored in a
navigation database on a replaceable datacard. Selection of navigation data and
presentation of the navigation information was controlled by the pilot using a series
of function keys and rotary knobs on the face of the unit. The display also
presented various messages regarding the navigation mode and operational status
of the receiver.

Figure 12: Garmin GPS 155XL receiver display unit
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The MD41 annunciation control unit (Figure 13) was a combined annunciation and
switching unit that allowed the pilot to select the navigation source (GPS or
ground-based VHF navigation aids (NAV)) for presentation on the pilot in
command’s HSI, manually arm and disarm a non-precision approach, and hold the
automatic sequencing of waypoints. The unit also provided annunciation of the
selected navigation source (GPS or NAV), the approach status (armed or active),
the status of the automatic sequencing of waypoints (hold or auto) and advisory
annunciation to alert the pilot that the receiver display unit had a message and that
a waypoint was being approached. The MD41 was located on the pilot in
command’s side of the instrument panel (Figure 7).

Figure 13: MDA41 annunciation control unit
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The pilot in command’s HSI could present course deviation indication based on
information derived from the GPS receiver. When GPS was selected for display on
the pilot in command’s HSI, the CDI reflected the graphical CDI displayed on the
receiver display unit. GPS derived information could not be presented on the
copilot’s HSI on VH-TFU.

Waypoint coordinates for RNAV (GNSS) non-precision approaches were stored in
a navigation database on a data card, similar to a computer flash memory card. The
data card was inserted into the GPS receiver display unit. The data card waypoint
coordinates could not be edited by the flight crew. Jeppesen provided an updated
database for the GPS receiver every 28 days. Transair’s Operations Manager in
Brisbane downloaded the updated database and refreshed the Garmin GPS data
cards, which were then forwarded to the Cairns Base. At Cairns, the data cards
were inserted into the aircraft’s GPS unit by one of Transair’s pilots. The database
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in use in the aircraft at the time of the accident was valid from 14 April 2005 until

12 May 2005. It was standard practice for Transair pilots to verify that the correct

database was in place before programming the GPS prior to the commencement of
each flight.>*

There were no problems reported by Transair’s pilots with this database. The
investigation subsequently verified that the co-ordinates for the Lockhart River
Runway 12 RNAYV (GNSS) approach waypoints were correct.

System integrity

The GPS receiver display unit verified the integrity of the satellite signals it
received through an inbuilt software function called receiver autonomous integrity
monitoring (RAIM). The RAIM function used satellites additional to those used in
the position solution to determine if any of the satellite signals were corrupted. For
RAIM to function, the receiver needed a minimum of five satellites in view, or four
satellites and barometric altitude.5® The receiver display unit provided three
messages regarding RAIM: RAIM not available, RAIM position warning and No
RAIM FAF to MAP [final approach fix to the missed approach point]. RAIM not
available meant that there were insufficient satellites in view to perform the RAIM
function for the current phase of flight. RAIM position warning informed the pilot
that the RAIM function had detected position errors exceeding those allowed for
the phase of flight. In both cases the pilot was to revert to an alternate source of
navigation. The No RAIM FAF to MAP would be displayed when RAIM was
predicted to be unavailable for a non-precision approach and the approach phase
would not arm.56

Cockpit annunciator panel

A multi-segment annunciator panel was positioned in the top-centre of the
instrument panel immediately below the glare shield (Figure 7). The annunciator
panel provided colour-coded warnings (red), alerts (yellow/amber) and advisory
(green) lights for various aircraft systems (Figure 14). Each of the coloured glass
segments had two incandescent bulbs to provide a backlight. The panel in VH-TFU
utilised 43 of the 48 segments available.

54 The expiry date of the database was displayed on the start-up pages of the GPS unit when it was
switched on.

55 To provide a higher level of redundancy in the RAIM function, TSO-C129a certified receivers
require barometric aiding from an altitude source on the aircraft. The barometric height obtained
from the altitude source and the local barometric pressure could be compared with the GPS
derived altitude as part of the integrity monitoring function. The GPS receiver in VH-TFU
obtained digital altitude data from the pilot in command’s encoding altimeter.

56 The RAIM prediction function was an in-built software function which used the satellite orbital
parameters to predict ahead in time if RAIM would be available. TSO-C129a required that the
receiver automatically perform a RAIM prediction 2 NM before the final approach fix. This
function also had to be available to the pilot, upon request, to determine if RAIM would be
available at the destination within 15 minutes each side of the estimated time of arrival.
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1.6.15

1.6.16

Figure 14: Cockpit annunciator panel representation

Emergency locator transmitter

VH-TFU was fitted with an Artex ELT 110-4 emergency locator transmitter that
was mounted at the back of the rear baggage compartment, in the tail-cone area.

Serviceability of the cockpit instruments and systems

A review of the aircraft’s maintenance documentation indicated that for the period
from 8 January to 6 May 2005 there were no reported unserviceabilities with the
above listed cockpit instruments and systems. The copilot’s flight instrument
lighting was recorded as unserviceable (see Section 1.6.17).

Pilot field of view
The US Federal Aviation Regulations (FAR 23.1321) stated that:

Each flight, navigation, and powerplant instrument for use by any required
pilot during takeoff, initial climb, final approach, and landing must be located
so that any pilot seated at the controls can monitor the airplane's flight path
and these instruments with minimum head and eye movement.

The FAA Advisory Circular 23.1311-1B, Installation of electronic displays in Part
23 airplanes, stated that a pilot’s primary optimum field-of-view was 15 degrees to
the left and right, and above and below, a pilot’s normal line of sight (Figure 15).
The normal line of sight was defined as straight ahead and 15 degrees below the
horizontal. The primary optimum field-of-view was based on the area that can be
seen with eye rotation only, and was ‘normally reserved for primary flight
information and high priority alerts’.

Figure 15: Primary optimal and maximum vertical and horizontal fields of
view
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The primary maximum field-of-view was defined as +/- 35 degrees horizontally
and 40 degrees above and 20 degrees below the pilot’s normal line of sight. The
primary maximum field-of-view was based on eye rotation and limited head
rotation, and was ‘normally used for important and frequently used information’.
The advisory circular stated that warnings and cautions can be presented within 35
degrees when they were associated with a unique aural tone or master
warning/caution light within 15 degrees.5’

Radio altitude indicator location

The radio altitude indicator was estimated to be positioned about 19 degrees below
the pilot in command’s normal line of sight. There was no radio altitude indicator
on the copilot’s side of the cockpit. The radio altitude indicator was about 39
degrees left of the copilot’s straight-ahead line of sight.

Ground proximity warning system annunciator/switches location

The GPWS cockpit annunciators and switches were estimated to have been 41
degrees to the left of the copilot’s normal line of sight. The installation
documentation required that they should be positioned in approximately the centre
of the instrument panel in an area where both pilots’ normal field of view
overlapped.

CAO 108.36 required that the visual warnings for GPWS modes 1 through 4 should
be in the ‘field of view’ 58 of both pilots. CASA indicated to the investigation that it
considered the annunciators to be in the field of view of both pilots due to the small
size of the Metro 23 cockpit and the small space between the pilots.

Global positioning system location

The GPS receiver display unit was installed in the centre instrument panel to the
right of the engine instruments. This unit was estimated to be 29 degrees to the
right of the pilot in command’s normal line of sight and 19 degrees to the left of the
copilot’s normal line of sight.5® The Transair chief pilot reported that the GPS
display could be difficult to read from the left seat of VH-TFU by the handling

57 FAA AC 23.1311-1B, Installation of electronic displays in Part 23 airplanes, was released after
the accident (14 June 2005). The preceding advisory circular (AC 23.1311-1A, released 12 March
1999) did not define primary optimum and maximum fields-of-view, but indicated that a pilot’s
‘primary field-of-view’ in relation to primary flight controls was considered to be +/- 30 degrees
horizontally from the centreline of the pilot’s seat forward. The definitions provided in AC
23.1311-1B were consistent with guidance provided by the FAA’s Human Factors Design
Standard (DOT/FAA/CT-03/05) released May 2003 and the US Department of Defense’s Design
Criteria Standard, Human Engineering (MIL-STD-1472F) released in August 1999 (first
published in 1968).

58 CASA indicated to the investigation that the term “field of view’ as described in CAO 108.36,
paragraph 3.8, meant that the pilot in command was able to see it and it was not obscured from
the view of the copilot. It did not specify a required field of view.

59 Estimated fields of view were based on measurements taken by the investigation of distances to
the middle of each display on the instrument panel in a Metro 23 cockpit from the eyes of people
that were about the same height as the two pilots involved in the accident. Angles were calculated
using trigonometry and the distances measured. The estimated field of view to a cockpit
instrument will vary depending on the seat position.
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pilot, especially in turbulence. However, other pilots could not recall having any
difficulty reading the GPS from the left seat in VH-TFU.

The MD41 annunciation control unit was estimated to be 17 degrees below the
pilot in command’s normal line of sight and 39 degrees left of the copilot’s normal
line of sight.

Aircraft airworthiness and maintenance

Aircraft history

A review of the aircraft maintenance documentation showed that the aircraft had
been imported from the United States and issued with an Australian certificate of
airworthiness on 4 July 2003. At that time, the aircraft had a total time in service of
24,704.7 hours and 27,078 cycles.

Aircraft system of maintenance

The aircraft had been maintained as a Class A aircraft® in accordance with
Transair’s approved system of maintenance. The system of maintenance was
contained in Transair’s maintenance manuals and had been approved by CASA
under the provisions of CAR 42M.

The approved system of maintenance for Transair’s Metro aircraft was based on
the aircraft manufacturer’s scheduled inspection program, which comprised six
phase inspections. The inspections were to be conducted every 170 hours aircraft
time in service, with all six inspections being completed over a 1,020 hour cycle
every 12 months. The approved system of maintenance included a Class B
aircraft®! radio inspection. That inspection was an IFR radio inspection based on a
radio category inspection schedule contained in the Civil Aviation Advisory
Publication (CAAP) 42B-1(0), CAA Maintenance Schedule.®? The IFR radio
inspection was scheduled for completion every 340 hours aircraft time in service.
The aircraft manufacturer also provided an avionic inspection schedule as part of
the inspection program but this schedule was not used by Transair.53 Although the
maintenance provider used the CAAP schedule, all avionics systems and
component inspections of VH-TFU were carried out in accordance with the

60 CAR 2(1) defined the term Class A aircraft to mean ‘... an Australian aircraft, other than a
balloon, that satisfies either or both of the following paragraphs:
(a) the aircraft is certificated as a transport category aircraft;
(b) the aircraft is being used, or is to be used, by the holder of an Air Operator’s Certificate which
authorises the use of that aircraft for the commercial purpose.’

61 CAR 2(1) defined the term Class B aircraft as meaning an Australian aircraft that was not a Class
A aircraft.

62 CAR 42B provided that the Certificate of Registration holder of Class B aircraft could elect to use
the CASA Maintenance Schedule, which was included as Schedule 5 to the CARs. CAAP 42B-
1(0) contained that schedule, modified to include provision for the certification of each task and a
final category and co-ordination certification thereby permitting its use as a worksheet. CAAP
42B was not intended for the maintenance of Class A aircraft.

63 CASA issued Airworthiness Bulletin AWB 02-003 (2) after the accident in June 2006, which
stated that *... the CASA Maintenance Schedule does not replace the manufacturer’s maintenance
schedule...’. The aircraft manufacturer of VH-TFU had issued an avionics maintenance schedule.
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manufacturers’ approved maintenance data and CASA’s airworthiness directives
and other requirements.

Aircraft maintenance history

A review of the maintenance records for VH-TFU showed that all scheduled
maintenance was done in accordance with Transair’s approved system of
maintenance. All applicable airworthiness directives were carried out and the
manufacturer’s service bulletin information was transcribed into the maintenance
instructions.

The aircraft was issued with a Transair maintenance release on 17 April 2005. The
maintenance release was valid until 17 April 2006 or 26,975.8 hours, whichever
came first. Transair’s Flight/Maintenance Log, which was carried onboard the
aircraft, was completed by flight crew whenever there was a maintenance issue
with the aircraft. Copies of the log were normally forwarded to Transair’s
maintenance controller and maintenance provider at the completion of each day’s
operations. Any entry in the log, other than a permissible unserviceability or an
unserviceability listed in Transair’s approved minimum equipment list (MEL),
would result in the aircraft being deemed unserviceable until the defect was
rectified and the entry signed off by a licensed aircraft maintenance engineer.

The last recorded entry in the Flight/Maintenance Log for VH-TFU was on 5 May
2005 regarding the unserviceability of the copilot’s flight instrument lighting. The
instruments affected were the copilot’s altimeter, airspeed indicator, turn and slip
indicator, vertical speed indicator, and radio selector lighting. The unserviceability
was covered by the MEL, which permitted operation of the aircraft with those
lights being unserviceable. The MEL required rectification work on the lights to be
carried out by 16 May 2005. The unserviceability did not affect the GPS receiver
lighting.

An extensive search was conducted at the accident site for aircraft documentation,
but the original Flight/Maintenance Log was not located, and very little
documentation was recovered from the site due to the post-impact fire. There was
no evidence found in the aircraft maintenance documentation of any pre-existing
defects that may have contributed to the accident. There was no evidence found in
the maintenance documentation to indicate that the aircraft was not serviceable at
the commencement of the accident flight.

Weight and balance

Regulatory requirements regarding load sheets

CAO 20.16.1 required that both the operator and the pilot in command were to
ensure that a load sheet was carried in the aircraft and, for those aircraft engaged in
RPT services, that a copy of the load sheet was retained on the ground at the
aerodrome of departure. The primary purpose of leaving a load sheet was to assist
investigations in the event of an accident.

Transair practices

The Transair Operations Manual stated that the pilot in command shall ‘ensure the
load sheet is carried in the aircraft and that a copy is retained on the ground at the
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aerodrome of departure’. However, several current and former Transair pilots
reported that they did not leave load sheets at the aerodromes on the Cairns —
Lockhart River — Bamaga route, and one supervisory pilot who occasionally
operated on the route stated that they were not required to leave a copy of the load
sheet. Another supervisory pilot, who operated into Bamaga on a few occasions
more than a year before the accident reported that he left load sheets with the Aero-
Tropics agent. The Aero-Tropics agent at Bamaga reported that Transair crew
never left load sheets at Bamaga.

Accident flight weight and balance

A copy of the load sheet for the accident flight from Bamaga to Lockhart River for
VH-TFU on 7 May 2005 was not located at Bamaga and a copy was not found at
the accident site. While a load sheet relating to the accident flight was not
available, the investigation estimated that the weight of the aircraft at the time of
the accident was below the maximum take-off and landing weights specified in the
aircraft’s Approved Airplane Flight Manual. The centre of gravity position could
not be conclusively determined (see Appendix D).

Autopilot

CAO 20.18 required that an aircraft engaged in RPT operations under IFR had to
be equipped with an approved automatic pilot unless the aircraft was equipped with
fully functioning dual controls and two control seats. In that case, the second seat
was to be occupied by a pilot who held a commercial pilot (aeroplane) licence or
an air transport pilot (aeroplane) licence, with an endorsement for that type of
aeroplane and at least a copilot (aeroplane) instrument rating.

VH-TFU was not fitted with an autopilot, nor was an autopilot required to be fitted
by provisions of CAO 20.18 and CAO 82.3. Other Metro operators reported that
the autopilots available for Metro aircraft at the time of the accident were limited in
capability.

Terrain awareness and warning system

The terrain awareness and warning system (TAWS), also known as predictive
GPWS or enhanced GPWS (EGPWS), was an improvement on the conventional
ground proximity warning system. VH-TFU was not fitted with TAWS, nor was
this system required to be installed in the aircraft at the time of the accident.

System description

TAWS was capable of providing increased warning time to pilots about potential
terrain conflicts by incorporating additional functions into the conventional ground
proximity warning system. TAWS also enhanced pilot situational awareness by
providing coloured terrain information on a continuous terrain display in the
cockpit. CAO 20.18 required that the TAWS fitted to Australian aircraft had to
meet the standard for the Class A TAWS specified in the FAA TSO C-151, TSO
C-151a or TSO C-151h.54

64 FAA TSO-C151 Terrain Awareness and Warning System. Class B TAWS was intended for
fitment to small general aviation aircraft.
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The Class A TAWS system was required to provide the same six modes of alerting
as the TSO-C92b GPWS systems (see Section 1.6.11) and have an additional two
functions: the forward looking terrain avoidance function, and the premature
descent alert function.

The forward looking terrain avoidance function compared the aircraft’s present
position and flight path, using data from the aircraft’s GPS receiver, with a terrain
database to compute if there were any potential conflicts with the terrain. The
function ‘looked’ along and below the aircraft’s lateral and vertical flight path and
provided suitable alerts and warnings if a potential conflict with terrain existed.

The premature descent alert function compared the aircraft’s current position and
flight path with an aerodrome database to determine if the aircraft was hazardously
below the normal approach path for the nearest runway.

The Class A TAWS coloured continuous terrain display provided the pilots with a
graphical presentation of terrain information (see Appendix F). The continuous
terrain display also provided indications of imminent contact with the ground for
excessive rates of descent; excessive closure rate to terrain; negative climb rate or
altitude loss after takeoff; flight into terrain when not in a landing configuration;
and excessive downward deviation from an ILS glideslope.

Comparison of TAWS and GPWS

Appendix F includes simulations using a Honeywell EGPWS (TAWS Class A
equipment). These simulations show the increased flight crew alerting times for the
accident flight profile as compared with the conventional GPWS. Other advantages
of TAWS compared with standard GPWS were:

e improved situational awareness of the terrain being provided by the
continuous terrain display (conflicting terrain would have been indicated
by a solid red area on the display); and

» improved reliability as the TAWS forward-looking terrain avoidance
functions relied on GPS data rather than a radio altimeter.

The Flight Safety Foundation® defined the term ‘controlled flight into terrain’
(CFIT) as when “an airworthy aircraft under the control of the flight crew is flown
unintentionally into terrain, obstacles or water, usually with no prior awareness by
the crew’. The US Department of Transportation Volpe Center conducted a study
of nine CFIT accidents and the potential of TAWS to prevent those accidents.56
The study showed that TAWS would have provided the same or increased warning
durations as compared with GPWS if each aircraft continued along the accident
track, and should have provided sufficient warning to effectively prevent the
accidents studied.

The study emphasised that the accident prevention in all cases would have resulted
not so much from increased warning durations following the system detection of
terrain threats, but from the flight crews perceiving these terrain threats from the

65 The Flight Safety Foundation is an independent, non-profit, international organisation engaged in
research, auditing, education, advocacy and publishing to improve aviation safety.

66 Cited in US Department of Transportation (Federal Aviation Administration), 14 CFR Parts 91,
121, 135 Terrain Awareness and Warning System; Final Rule. Federal Register, VVol. 65, No. 61,
Wednesday, March 29, 2000, Rules and Regulations, pages 16735-16756.
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continuous terrain display and responding to them well before TAWS was required
to generate warnings.

Regulatory requirements

In November 1996, CASA issued a discussion paper on the fitment of GPWS to
turbine powered aircraft that were over 5,700 kg or authorised to carry more than
nine fare-paying passengers. In 1996 the Australian regulatory requirements
regarding GPWS only covered turbine aircraft that were above 15,000 kg or
authorised to carry more than 30 fare-paying passengers.

The CASA discussion paper resulted from an amendment to ICAO Annex 6, which
required GPWS to be fitted to these aircraft from 1 January 1999. The amendment
was the result of ICAQ’s concern about the increasing number of CFIT accidents
that were occurring around the world. CASA indicated in the discussion paper that
it supported the fitment of GPWS to turbine powered aircraft above 5,700 kg and
those aircraft authorised to carry more than nine passengers from 1 January 1999.

In October 1998, CASA amended CAO 20.18 to include the requirement to fit
GPWS to aircraft above 5,700 kg or carrying more than nine passengers in
commercial operations by 1 October 1999. Following developments in the
technology associated with GPWS, TAWS was starting to be developed and
manufacturers indicated that this type of equipment would become available for
fitment in mid 2000.

In May 1999, the Regional Airlines Association of Australia (RAAA) asked CASA
to consider an exemption from fitting the older technology GPWS to meet the 1
October 1999 deadline. During these discussions the RAAA offered to have
operators undertake to fit ‘predictive GPWS’ (or TAWS) in affected aircraft by 1
January 2001. CASA agreed to the proposal and amended CAO 20.18 on 6
September 1999 to incorporate the 2001 deadline for TAWS.

CASA advised operators that there was no legal means available to permit
operators to continue normal operations in affected aircraft after 1 October 1999
unless GPWS was fitted or the operator had undertaken to fit TAWS by 1 January
2001. Those operators who gave an undertaking to fit TAWS by January 2001, and
not install GPWS, had to provide a CFIT awareness training course to their pilots,
and this course had to be included in the operator’s operations manual by 1 October
1999.

In August 2000, the RAAA advised CASA that some of the affected aircraft that
were required to be fitted with TAWS by 1 January 2001 had not been issued with
a FAA Supplemental Type Certificate (STC) for the fitment of TAWS or that it
was unlikely that the equipment would be developed to meet the deadline. It was
reported that the Metro 23 aircraft was one of those aircraft that did not have an
STC for the fitment of TAWS.

CASA amended the CAO 20.18 on 23 October 2000 to require those operators of
aircraft affected by the lack of an STC to fit conventional GPWS in lieu of TAWS
by 1 January 2001. To be covered by this amendment, CASA required operators to
have a statement in writing from the manufacturer of an approved TAWS that the
operator’s affected aircraft did not have an STC covering the fitment of the TAWS.
The October 2000 amendment also included a requirement to fit TAWS by the end
of June 2005. The requirements for CFIT awareness training no longer applied
after 31 December 2000.
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CASA reported that several operators requested exemptions or extensions to the
CAO 20.18 requirement to install TAWS by the end of June 2005, but all of these
requests had been refused.

Proposed installation of TAWS on Transair aircraft

In accordance with the September 1999 amendment to CAO 20.18, Transair
advised CASA on 24 September 1999 that:

» Transair pilots would be provided with CFIT awareness training using a
video presentation;

» the Transair Operations Manual would be amended to reflect this training
requirement; and

» Transair would be fitting ‘predictive GPWS’ to its aircraft.

A review of a sample of Transair pilot files found that one pilot employed prior to
the end of 2000 had completed CFIT awareness training in December 1999. No
record of such training existed for another pilot employed in December 1999. The
relevant section of the Transair Operations Manual, dated October 2000, did not
include a training syllabus for CFIT awareness training and it did not mention the
video stated in the letter to CASA (see also Section 1.17.8).

During the investigation, Transair reported that it was intending to comply with the
CAO 20.18 requirement to install a Class A TAWS in VH-TFU by 30 June 2005.

Meteorological information

Area forecast

The valid Bureau of Meteorology (BoM) forecast that was available to the crew
prior to departure from Cairns, for meteorological forecast area 45%7, indicated that
there would be isolated showers in the area until 1200. The wind direction up to FL
140 was from the south-east and wind speeds were between 15 and 20 kts. The
forecast indicated broken stratus cloud with a base of 1,000 ft and tops of 3,000 ft
in precipitation. There was scattered® cumulus 2,000 to 9,000 ft with the base at
4,000 ft over land. There was also scattered stratocumulus 4,000 to 8,000 ft over
the sea and east coast ranges, becoming locally broken. The visibility for this
forecast indicated 4,000 m in showers of rain.

Aerodrome forecasts

Original aerodrome forecast

On 7 May 2005, the BoM issued a terminal aerodrome forecast (TAF) for Lockhart
River aerodrome at 0416 local time, with a validity period from 0600 to 1800 local
time. The forecast wind was from 120 degrees true at 14 kts; visibility 10 km or
greater; light rain showers; and cloud, three to four eighths sky coverage, with a

67 Meteorological forecast area 45 included the route from Cairns to Bamaga.

68 Scattered referred to 3 to 4 eighths of the sky obscured by cloud.

41 —



1.7.3

cloud base of 3,000 ft above aerodrome elevation. The temperature and QNH,
forecast for the time of the accident, were 28 degrees C and 1013 hPa, respectively.

Amended aerodrome forecast

The BoM issued an amended terminal aerodrome forecast for Lockhart River
aerodrome at 0921 local time, with a validity period from 0900 to 1800 local time.
The forecast wind was from 130 degrees true at 15 kts, gusting to 25 kts; visibility
10 km or greater; light rain showers; cloud of one to two eighths coverage with a
base of 1,000 ft and five to seven eighths coverage with a base of 2,500 ft above
aerodrome elevation. The temperature and QNH, forecast for the time of the
accident, were 27 degrees C and 1012 hPa.

For periods of 30 minutes or more, but less than one hour, between 0900 and 1200,
the visibility was forecast to be 4,000 m in moderate rain showers, and the cloud
cover broken with a base of 1,000 ft above aerodrome elevation.

For periods of less than 30 minutes, between 1200 and 1800, the visibility was
forecast to be 4,000 metres in moderate rain showers, and the cloud broken
coverage with a base of 1,000 ft above aerodrome elevation.

Provision of weather information to crew
At 0932, Brisbane ATC advised the crew:

Tango foxtrot uniform...hazard alert’® for you. An amended aerodrome
forecast has just come out on Lockhart River. It now has a tempo period’®
from two three zero zero till zero two zero zero [0900 to 1200 local time].
Visibility four thousand metres, moderate rain, cloud broken one thousand,
and it also shows wind gusts in the main body of the TAF. Wind one three
zero degrees, one five, gusting two five knots.

The pilot in command acknowledged the ATC transmission and requested the
QNH. The controller advised that the QNH from 0900 local time was 1013 hPa.

Actual weather information

Automatic weather station data

The BoM Automatic Weather Station (AWS) located at the Lockhart River
aerodrome was configured to record weather data at 10-minute intervals. It
recorded wind, temperature and rainfall data, but did not include visibility or cloud
base information.

During the period from 1130 until 1140, which included the descent and
commencement of the instrument approach, the AWS recorded the following data:
average wind direction 130 degrees; average wind speed 12 kts, maximum wind

69 Hazard alerts relating to weather were issued by air traffic services personnel when observations,
pilot reports, or amended forecasts at the destination had unexpectedly deteriorated below the
instrument flight rules or visual flight rules alternate minima.

70 Tempo period referred to temporary fluctuations in meteorological conditions, lasting for periods
of 30 minutes or more, but less than 1 hour in each instance. This covered the period when VH-
TFU was making the approach to land.
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speed 17 kts; air temperature from 24.2°C to 25.0 degrees C; and QNH 1013.2 hPa.
There was no rainfall recorded at the station between 1130 and 1140.

During the period from 1140 until 1150, which encompassed the estimated time
when the aircraft collided with the terrain, the AWS recorded the following data:
average wind direction 136 degrees; average wind speed 9 kts; maximum wind
speed 14 kts; air temperature from 24.6°C to 26.0 degrees C; and QNH 1013.1 hPa.
There was no rainfall recorded at the station between 1140 and 1150.

The AWS information was available to flight crew via telephone, however it was
not broadcast on any radio frequency. Examination of the telephone records for the
mobile phones held by both flight crew revealed that they had not dialled the listed
number for the Lockhart River aerodrome weather information service (AWIS) on
the morning of the accident.

Pilot observation

The pilot of VH-PAR, who flew to the east of Lockhart River about 30 minutes
before the accident, reported the cloud base was generally 1,000 ft and conditions
were clear. However, in the vicinity of the aerodrome there was a significant rain
shower and it was not possible to remain in VMC. Over the coast, the cloud was
scattered and he estimated the base was between 2,000 and 3,000 ft.

At 1140, when the pilot was approaching Lockhart River from the north, he asked
the crew of VH-TFU for an appreciation of weather conditions. He could not
understand the transmission he received in response (see Section 1.1). On his
arrival at Lockhart River, the pilot reported that the weather was fine, but he did
not notice if the hills to the west of the aerodrome were obscured. Later, when
taxiing for departure, the pilot reported that the hills were clear and that on climb-
out he entered cloud at 2,000 ft and that the cloud tops were 7,000 or 8,000 ft.

Bureau of Meteorology observations

Observations were made at the aerodrome at 0900, 1200 and 1500 on the day of the
accident by a BoM approved meteorological observer. The Lockhart River
observer did not have the capability to communicate with pilots using radio or any
other means of telecommunication equipment while an aircraft was in flight.

The 0900 synoptic observation was recorded as: temperature 25.3 degrees C; dew
point’* temperature 24.1 degrees C; mean sea level pressure 1013.4 hPa; wind from
the south-east at 10 kts; rainfall 1.6 mm; present weather, slight intermittent
drizzle; past weather, slight intermittent drizzle; cloud 6 eighths of stratus cloud
with a base of 600 ft above ground level, total cloud cover 6 eighths.

The 1200 synoptic observation was recorded as: temperature 25.4 degrees C; dew
point temperature 23.5 degrees C; mean sea level pressure 1012.8 hPa; wind from
the south-east at 8 kts; rainfall 0.4 mm; present weather, rain within past hour; past
weather, moderate intermittent rain. No cloud information was recorded by the
observer.

71 Dewpoint referred to the temperature at which, under ordinary conditions, condensation began to
occur in a cooling mass of air.
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Satellite imagery

The visible satellite imagery covering the Cape York region at 1125 on the day of
the accident is shown in Figure 16.

Bureau of Meteorology estimation of actual weather conditions

Based on the AWS recordings between 1100 and 1200, the 0900 observer’s report
and the visible satellite image at 1125, the BoM estimated that the weather
conditions in the Lockhart River area at the time of the accident were overcast,
with broken low cloud with a base between 500 ft and 1,000 ft AMSL. The wind
was estimated to be from the south-east at between 10 and 15 kts, with occasional
squally rain showers and intermittent drizzle. Those general conditions were
confirmed by people at Lockhart River.

Figure 16: Satellite picture 1125, 7 May 2005
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Aids to navigation

Global navigation satellite systems

Background

Global navigation satellite systems (GNSS) are capable of very accurate position
fixing using a constellation of orbiting satellites. The first operational satellite
system was the Global Positioning System (GPS) operated by the US Department
of Defence. GPS uses a passive ranging method with the satellites being the active
transmitters and the aircraft equipment being the passive receiver. The receiver
calculates the position of the aircraft using the known position of four or more
satellites and the times of arrival of the signals from each of those satellites. The
GPS has been used in Australian aviation as a source of primary means navigation
since December 1995 for en-route IFR navigation and since January 1998 for non-
precision approaches.
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System integrity

The integrity of the GNSS was based on its ability to provide warnings to flight
crew if a GPS satellite was transmitting erroneous signals.

The availability of the aircraft GPS receiver RAIM function (see Section 1.6.12)
was dependent on the number and geometry of satellites visible to the receiver.
Airservices Australia’ (Airservices) provided a RAIM Prediction Service for flight
planning purposes for aerodromes with an approved RNAV (GNSS) approach. No
RAIM outages were predicted for Lockhart River aerodrome on the day of the
accident. The pilot of an aircraft engaged on an unrelated search and rescue
mission approximately 200 NM east of Lockhart River aerodrome reported a
‘RAIM failure’ between 1120 and 1150, which lasted for between 10 and 50
seconds.

Examination of the recorded satellite data for the duration and route of the accident
flight found that there were no system anomalies and that the satellite constellation
provided adequate signals for navigation. There were ten satellites in view at
Lockhart River at the time of the accident, all with an elevation greater than 5
degrees above the horizon.

An indicator of how close the GPS satellite constellation was to the optimum
geometric relationship with the aircraft receiver was the Dilution of Precision
(DOP) figure. The horizontal value of DOP (HDOP) indicated the level of
accuracy of the latitude and longitude computations by the GPS receiver. A low
value of HDOP indicated better constellation geometry and a lower error in
position computations. The calculated HDOP at Lockhart River at the time of the
accident was less than 1, and would have resulted in little effect on the accuracy of
lateral navigation information being provided by the aircraft’s GPS receiver.

Interference

The possibility that navigation information provided to the crew from the aircraft’s
GPS receiver was corrupted by on board use of portable electronic devices was
examined. The investigation reviewed all mobile telephone activity at the Lockhart
River base station. No telephone calls were recorded as being transmitted through
this base station during the latter part of the accident flight.

RNAYV (GNSS) approach procedure

The runway 12 RNAV (GNSS) approach to Lockhart River permitted a straight-in
approach to the runway via a series of waypoints (see Figure 2 page 2). Due to the
surrounding topography, the final approach track was offset by 5 degrees to the
north of the extended runway centreline and had a steeper descent profile than the
standard approaches. Additionally, the final leg was 7 NM in length, 2 NM longer
than optimum. Each segment of the approach had a minimum safe altitude,
however, the final segment of this approach had three altitude limiting steps due to
the terrain. Each step within the final segment was defined by a distance to run to

72 Airservices Australia was the air traffic services provider.
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the missed approach waypoint (MAPt)73, and each had a progressively lower
segment minimum safe altitude. Guidance in the form of a table showing altitude
against distance to each waypoint provided a descent profile of 3.49 degrees to the
runway threshold.

When conducting a non-precision instrument approach procedure, the lowest
altitude to which pilots descend the aircraft was known as the minimum descent
altitude (MDA).”™ The MDA was calculated to provide the aircraft with clearance
from obstacles in the appropriate section of the approach. Most Australian
instrument approach procedures had two MDAs. The higher MDA was to be used
with the QNH obtained from weather forecasts. If an actual aerodrome QNH was
obtained from an approved source, the pilot could use the lower MDA, which was
normally 100 ft lower. Use of this lower MDA required that the pilot obtain an
actual QNH prior to passing the initial approach fix of the instrument approach
procedure.

Approved sources of actual QNH were: air traffic control; automatic terminal
information service (ATIS); aerodrome weather information service (AWIS); and
BoM-approved meteorological observers. A QNH obtained from an approved
source was only valid for 15 minutes from the time of receipt. The two MDAs
published for the Lockhart River Runway 12 RNAV (GNSS) approach procedure
were 1,040 ft if using forecast aerodrome QNH, and 940 ft if using actual
aerodrome QNH. As the crew of VH-TFU did not have an actual QNH within the
previous 15 minutes, the applicable MDA was 1,040 ft.

There was also a runway 30 RNAV (GNSS) approach that permitted a straight in
approach to the runway via a series of waypoints. The MDA for a straight in
approach to runway 30, using the forecast aerodrome QNH, was 830 ft and 1,160 ft
for a circling approach.

Ground-based navigation aids

Lockhart River aerodrome was serviced by a ground based non-directional beacon
(NDB) for which an instrument approach procedure had been designed. There were
no notices to airman (NOTAMS) issued by Airservices valid on the day of the
accident indicating that there were any operational abnormalities with the NDB.
There were no reports received to indicate any failure or malfunction of the NDB
on the day of the accident.

The aircraft was equipped with an automatic direction finding (ADF) receiver that
was able to display the bearing of the aircraft from the NDB. The En-Route

Supplement Australia’™ indicated that the range of the NDB was 30 NM over land.
A notice in the same section indicated that fluctuations in the bearing indication of
up to 30 degrees could be expected from 8 NM in the sector approaching the NDB

73 The missed approach waypoint was the point on the instrument approach procedure that signified
where, if the required visual reference was not established, the flight crew had to immediately
initiate the published missed approach procedure.

74 Minimum descent altitude (MDA) was the specified altitude on a non-precision approach or
circling approach below which descent could not be made without the required visual reference.
Minimum descent altitude was referenced to mean sea level.

75 The En-Route Supplement Australia was an Australian operational document published by
Airservices and used by pilots.
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of between 300 and 325 degrees magnetic. The track of the aircraft from Bamaga
was outside that sector.

NDB approach procedure

A Runway 30 NDB instrument approach chart was published for Lockhart River. It
described an instrument let-down procedure for aircraft equipped with an ADF,
such as VH-TFU. The procedure was designed to permit descent from overhead the
NDB on an easterly heading over the lower coastal terrain. The outbound leg was
limited to a time interval of 3 minutes before a turn inbound to the NDB, for
descent to the MDA. If a pilot made visual contact with the ground, a landing could
be made on runway 30 or the aircraft could be circled to land on runway 12. The
MDA for a circling approach was 1,160 ft, the same as the circling MDA for the
RNAYV (GNSS) approach. If a pilot did not make visual contact with the ground by
the MDA, the aircraft was required to be tracked to the NDB and a missed
approach conducted from overhead the NDB, while turning onto an easterly
heading.

Instrument approach charts

Pilots employed by Transair were expected to use charts produced by Jeppesen and
both pilots of VH-TFU held current subscriptions to the Jeppesen chart amendment
service. Although those charts were produced by Jeppesen, they were developed
from data published by Airservices Australia. Due to the impact damage and post-
impact fire, the investigation was unable to conclusively determine whether both
pilots were carrying and using the appropriate charts for the flight.

Communications

All communications between air traffic control (ATC) and the crew were recorded
by ground-based automatic voice recording equipment for the duration of the
flight. Radio transmissions made by the crew on the Lockhart River common
traffic advisory frequency (CTAF) were recorded on the aerodrome automatic
voice recording equipment (see Appendix E). The sound quality of the aircraft’s
recorded transmissions was generally good. A review of radio transmissions from
the aircraft did not indicate any aircraft anomalies.

Aerodrome information

Lockhart River aerodrome was a licensed aerodrome. It was 77 ft above mean sea
level and had a single runway that was aligned in the 12/30 (119 degrees/299
degrees magnetic) direction. The runway width was 30 m and the length was 1,500
m. The runway strip width was 90 m. The aerodrome had one windsock located on
the northern side of the strip.

The aerodrome was located on a coastal plain 4.5 km west of the Lockhart River
township. The Great Dividing Range was nearby with the terrain rising to over
800 ft to the south-west and west within about 8 km of the aerodrome (Figure 6).
The highest terrain in the vicinity was Mount Tozer at 1,787 ft, which was located
11 km west-north-west of the aerodrome and about 4 km south of the accident site
at South Pap. There was a valley between Mt Tozer and the accident site.
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Many pilots who regularly flew into Lockhart River aerodrome reported that when
flying approaches to runway 12, they regularly encountered moderate turbulence
over the hills to the north-west of the aerodrome and windshear near the threshold
of runway 12.

Lockhart River aerodrome was not served by an ATC tower, and it was outside of
ATC radar coverage. The aerodrome did not have a Certified Air/Ground Service
nor was this service required by the relevant aviation regulations.”® The Lockhart
River CTAF was not fitted with a frequency confirmation system nor was the
system required under the aviation regulations.”

Flight recorders

Flight data recorder

Flight data recorder information

VH-TFU was required by CAO 20.18 to be fitted with a flight data recorder (FDR)
system?8 that met the standards of CAO 103.19. These standards required that at
least the first six parameters listed in Appendix 1 of CAO 103.19 were recorded.
The FDR system fitted to VH-TFU exceeded the minimum regulatory requirements
and recorded 19 parameters.

The FDR was a Loral Data Systems F1000 model. This model FDR compressed
the flight data before it was stored in solid-state memory and as a result the
recording duration exceeded the minimum requirement of retaining the most recent
25 hours. Examination of the FDR data recovered from VH-TFU showed that the
recording duration was 100 hours, 2 minutes and 16 seconds. This period covered
the accident flight and 59 previous flights.

Detailed information regarding the FDR readout and analysis is provided in
Appendix A.

76 Certified Air/Ground Radio Service (CA/GRS) was an aerodrome radio information service that
provided operational information to aircraft, including: the preferred runway due to the wind
direction, cloud base and visibility, wind direction and speed, present weather, temperature, QNH
and runway surface conditions. The provision of CA/GRS was required by Civil Aviation Safety
Regulation (CASR) 139.420 at an aerodrome during the arrival and departure of an aircraft with a
maximum passenger seating capacity of more than 30 seats that was engaged in RPT or charter
operations.

77 A frequency confirmation system sent a signal or message to an aircraft transmitting on the radio
frequency, confirming that the transmission had been received. An aerodrome operator was
required under CASR 139.385 to provide a frequency confirmation system if the aerodrome was
used at least five times a week by an aircraft with a maximum seating capacity of more than nine
passenger seats that was engaged in RPT or charter operations.

78 An FDR system comprises the recorder, aircraft sensors, cockpit fail indication and
interconnecting wiring.
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Recorded parameters

The FDR system installation in VH-TFU was designed to record the following
parameters:

« Elapsed time ¢ Flap position

« Pressure altitude « Elevator position

¢ Indicated airspeed * Rudder position

« Vertical acceleration « Aileron position

e Magnetic heading « Right engine propeller RPM

« Microphone keying — pilot in command « Left engine propeller RPM

« Microphone keying — copilot « Right engine torque
e Pitch attitude ¢ Left engine torque
¢ Roll attitude ¢ Longitudinal acceleration

« Horizontal stabiliser position

Parameter serviceability and tolerances

The pitch attitude parameter was unserviceable during the accident flight and all
the previous flights recorded by the FDR.

The pressure altitude and airspeed recording system, which included sensors in the
FDR measuring static and pitot pressure from the copilot’s systems, was out of
calibration. Calibration equations were developed which corrected for this
problem.

No anomalies were apparent for any of the other recorded parameters.

The accuracies for corrected pressure altitude and corrected indicated airspeed
(IAS) are outlined in the table below.

Altitude Accuracy
3,000 feet + 100 feet
18,000 feet + 300 feet
22,000 feet + 400 feet
Indicated airspeed Accuracy
60 kts — 150 kts + 10 kts

> 150kts + 15 kts

The resolution and sampling rate for each parameter are detailed in Appendix A.
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Flight data for the accident flight

Section 1.1 and Appendix A provide details of the information obtained from the
FDR. An approach track and altitude profile, derived from the FDR data, are
shown in Figure 4. An animation of the incident was prepared using Insight
Animation™ software and is part of this report. A file containing the animation in
Insight View™ format (.isv) is available for download from the ATSB website.”® A
still screen capture of the FDR animation is shown at Figure 17.

Figure 17: Screen image of FDR animation
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Engines and propellers

Recorded torque data for each engine was symmetrical and appropriate for the
phase of flight. Propeller RPM parameters were also symmetrical and appropriate
for the phase of flight. During the accident flight, the recorded data did not provide
any evidence of a problem with either engine or propeller.

79 This file requires the installation of an Insight Viewer that can be downloaded from
<www.flightscape.com/products/view.php> at no charge.
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Aircraft systems

Examination of the FDR data provided direct and indirect evidence concerning the
serviceability of the following aircraft systems:

e electrical power

e hydraulic power

« flight controls

» pitot/static system.

This examination did not provide any evidence of problems with these systems
during the accident flight.

Turbulence

Examination of recorded data showed that the turbulence encountered by the
aircraft increased during the last 25 seconds of the accident flight. During this
period the aircraft would have been under the increasing influence of mechanical
turbulence from the South Pap ridge line.

Flight control inputs

The final 10 seconds of recorded data showed that small pitch and yaw control
inputs were evident as small elevator and rudder position changes. Larger roll
control inputs were evident as aileron position changes. The roll inputs were
applied in the opposite sense to the aircraft bank angle showing that the aircraft
attitude was being actively controlled by the handling pilot.

Elevator position data showed that no significant pitch control inputs were made
during the corresponding period. A GPWS escape manoeuvre required that the
pilot make a large nose-up pitch control input and apply maximum engine power.
Recorded elevator position and engine torque parameters showed no evidence of
such inputs by the flight crew.

Approach speed profile

The speed profile from the accident flight recovered from the FDR was compared
with the maximum operating speeds defined in the Transair Operations Manual
and the approach speeds specified in the Aeronautical Information Publication for
aircraft performance Categories B and C (Figure 18).80

80 The Transair Operations Manual implied that VH-TFU was to be operated as a Category B
aircraft (see Section 1.17.7). Category C speeds have been included for comparison.
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Figure 18: Approach speed profile8!
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81 Vo refers to the maximum permitted operating speed under any condition.
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Flight data for previous flights

Cairns to Lockhart River flight on 7 May 2005

The FDR data for northbound flight to Lockhart River on 7 May 2005 is shown
below. The data indicated that the aircraft descended continuously from FL 180
until reaching 1,000 ft above aerodrome level (AAL). The average rate of descent
was 1,640 ft/min while the maximum rate of descent was 2,390 ft/min between
6,600 ft and 5,200 ft AAL. During the descent, the aircraft was flown at or near
Vo (246 kts) between 14,900 ft and 5,000 ft AAL, a period of 5 minutes and 40
seconds.

An estimated ground track was derived from the FDR data. Using this estimate, the
aircraft intercepted the runway 30 RNAV (GNSS) approach track at waypoint
LHREI (the intermediate fix) and diverged from the approach track at waypoint
LHREF (the final approach fix). The aircraft then tracked for a left downwind
circuit leg for runway 12.

Position Time Altitude Indicated Flap Engine
before (ft AAL) airspeed torque
touchdown (kts) (%)
(mm:ss)

LHREI 05:01 3,840 237 Up 21

LHREF 03:51 2,350 205 1/4 8

500 ft AAL 00:48 500 150 1/2 41

Full flap 00:44 435 149 1/2 42

selection

On runway 00:34 350 146 Full 25

heading

Touchdown  00:00 0 130 Full 18

Lockhart River to Bamaga flight on 7 May 2005

The FDR data for the northbound flight to Bamaga on 7 May 2005 is shown below.
The data indicated that the aircraft descended continuously from FL 180 until
reaching 1,000 ft AAL. The average rate of descent was 1,730 ft/min, while the
maximum rate of descent was 2,270 ft/min at an altitude of 7,300 ft AAL. During
the descent, the aircraft was flown at or near Vo (246 kts) between 15,800 ft and
1,500 ft AAL, a period of 8 minutes and 4 seconds.

The recorded data indicated that, from a northerly heading, the aircraft turned left
continuously until it was on the Bamaga runway 13 heading. The track and altitude
profile was not consistent with the published runway 13 RNAV (GNSS) approach.

— B3 —



Position Time Altitude Indicated Flap Engine

before (ft AAL) airspeed torque
touchdown (kts) (%)
(mm:ss)
Left turn 02:24 950 176 1/4 21
onto final
commenced
1/2 flap 02:16 930 174 1/2 24
selection
On runway 01:17 630 157 1/2 37
heading
Full flap 01:12 590 160 1/2 34
selection
500 ft AAL 01:00 500 145 Full 16
Touchdown 00:00 0 118 Full 18

Other previous flights into Lockhart River

Data from nine previous flights to Lockhart River was retained by the FDR. Details
of these flights are provided in the following table.

Flight sequence Sector Date Runway
(before accident flight)

2 Cairns — Lockhart River 7 May 2005 12
9 Cairns — Lockhart River 4 May 2005 12
17 Bamaga — Lockhart River 30 April 2005 12
19 Cairns — Lockhart River 30 April 2005 12
28 Bamaga — Lockhart River 27 April 2005 12
30 Cairns — Lockhart River 27 April 2005 12
34 Cairns — Lockhart River 25 April 2005 12
36 Bamaga — Lockhart River 23 April 2005 12
50 Cairns — Lockhart River 20 April 2005 12

The three Bamaga — Lockhart River flights were examined and on one flight, 27
April 2005, the track and altitude profile was consistent with the published runway
12 RNAV (GNSS) approach.

Bamaga to Lockhart River flight on 27 April 2005

The southbound flight to Lockhart River on 27 April 2005 was conducted with the
same pilot in command as the accident flight on 7 May 2005 and a different
copilot. A review of pilot logbooks indicated that the pilot in command was the
non-handling pilot during this approach.

The FDR data for this flight is shown below. The data indicated that the aircraft
descended continuously from FL 170 until reaching 5,700 ft AAL, where it
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levelled for a few seconds. The average rate of descent was 1,490 ft/min, while the
maximum rate of descent was 1,930 ft/min descending through 15,200 ft AAL.
During the descent, the aircraft was flown near Vo (246 kts) between 15,590 ft
and 7,890 ft AAL, a period of 5 minutes and 18 seconds.

An estimated ground track was derived assuming nil wind. Using this estimate, the
aircraft intercepted the runway 12 RNAV (GNSS) approach track between
waypoint LHRWE and LHRWI (see Figure 2). The aircraft then tracked directly
for LHRWM.

Position Time before  Altitude Indicated Flap Engine
touchdown (ft AAL) airspeed torque
(mm:ss) (kts) (%)

1/4 flap selection 07:16 5,670 222 Up 19

Joining RNAV 05:22 3,390 193 1/4 12

approach (between
LHRWE & LHRWI)

LHRWI 04:23 2,490 186 1/4 25
LHRWF 02:48 1,900 177 1/4 30
1/2 flap selection 02:16 1,880 175 1/4 29
Full flap selection 01:06 760 164 1/2 23
LHRWM 00:19 130 150 Full 21
Touchdown 00:00 0 139 Full 6

Speed summary data from other flights

The FDR data was also examined to obtain speeds from other previous flights. The
table below shows the average recorded speeds at 5,000 ft AAL, 1,000 ft AAL, 500
ft AAL, and touchdown for the 30 flights from 26 April to 6 May 2005. Minimum
and maximum speeds are shown in brackets.

A calibration equation, derived specifically for the accident flight, was applied to
all indicated airspeed data recorded by the FDR. This calibration equation was
observed to produce reasonable results for previous flights back to the 26 April but
was not necessarily valid for earlier flights. As a result these earlier flights were not
considered in this analysis.

Based on a review of pilot logbooks, most of these flights would have been visual
approaches. The handling pilots could not be determined for most of the flights.
The flights on which the pilot in command was on board are shown in the table
compared with flights where other pilots in command were on board. The flights
when the pilot in command was on board had higher average speeds at 1,000 ft and
500 ft, and these differences were statistically significant.8?

82 The statistical tests used were t-tests for independent samples. All statistical tests used an error
rate of less than 0.001.
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Pilot in Number 5,000 ft 1,000 ft 500 ft Touch-

command of flights AAL AAL AAL down
(IAS kts) (IAS kts)

Same as 10 239 169 161 133

accident (209-252)  (154-175)  (147-169) (118-144)

flight

Other 20 229 154 146 125

(155-250)  (140-175)  (129-165)  (106-139)

Cockpit voice recorder

Cockpit voice recorder information

Metro 23 aircraft were required by CAO 20.18 to be fitted with a cockpit voice
recorder (CVR) system. VH-TFU was fitted with an L-3 Communications Aviation
Recorders model A100 CVR unit and associated components that were capable of
recording audio signals from each flight crew position and a remote mounted area
microphone for a minimum of 30 minutes. The CVR installation also provided the
crew with a test facility to check the serviceability of the system. A detailed report
on the CVR is available at Appendix B.

Cockpit voice data for the accident flight

Examination of the 30-minute CVR tape indicated the following:

The recording contained a mixture of electrical pulses and fragments of
conversation.

It is considered likely that the CVR unit developed a fault that may have
been present in either the bias oscillator or the internal direct current power

supply.
The fault in the CVR had stopped the unit from functioning as intended,

but had not been discovered or diagnosed by flight crew or maintenance
personnel.

The presence of conversation related to previous flights and the
fragmented nature of the recorded audio indicated that the fault in the CVR
unit had been present for some time.

No audio recovered from the CVR recording could be confirmed as having
been recorded during the accident flight.

Fragments of conversations present on the CVR recording indicated flight
crew performing appropriate communications within the cockpit, with
ATC, and with other aircraft relating to the operation of VH-TFU not
confined to the 30-minute period prior to the accident flight.

Audio present on the CVR recording indicated operation of the GPWS
fitted to VH-TFU through the recording of several GPWS generated aural
alerts. Other aural alerts fitted, such as pitch trim activation, were also
recorded, but could not be linked to the accident flight.

Technical advice was sought from the UK Air Accidents Investigation Branch, US
National Transportation Safety Board and the CVR unit manufacturer. Recorder
specialists from these organisations concurred with the above findings and they
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agreed that recovery of useable data relating to the accident flight from the CVR
was not possible.

CVR serviceability checks and maintenance

CAO 103.20 required that a facility be provided for flight crew to monitor the CVR
for proper operation as part of the flight deck pre-flight procedure. The CVR
manufacturer provided this facility via a test button on the CVR control unit,
which, in VH-TFU, was mounted on the instrument panel in front of the pilot in
command. When the TEST button was pressed, and held for more than 5 seconds,
a signal generated within the CVR unit was recorded on the tape. The test signal
was recovered from the tape and displayed on a meter marked with a scale and
green arc. The deflection of the indicator into the green arc indicated a serviceable
CVR unit (see Appendix B for further information).

The CVR was inspected in accordance with the Approved Airplane Flight Manual
serviceability check. The last inspection was carried out on 17 April 2005 during
the scheduled phase inspection. An applicable CASA airworthiness directive
relating to the CVR was carried out by the maintenance provider on 16 June 2004
and no system defects were recorded at that time.

Following the accident, Transair performed a pre-flight functional check on three
other aircraft in the fleet that were fitted with CVVR units. The tests detected two
unserviceable CVVR units.8

Wreckage and impact information

Accident site description

The accident site was located on the north-west side of South Pap, a ridge in the
Iron Range National Park. The wreckage lay in dense tropical rainforest at an
elevation of 1,190 ft (363 m) and a distance of about 11 km on a bearing of about
304 degrees magnetic from the threshold of runway 12 (Figure 19). The height of
the initial impact with trees was 1,210 ft, which was about 90 ft below the crest of
the ridge.

83 The Australian Transport Safety Bureau (ATSB) examined 40 A100 series cockpit voice
recorders between 1995 and 2005. There was only one CVR which exhibited any type of internal
failure. That CVR was the unit fitted to VH-TFU.
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Figure 19: General view of the accident site looking toward the south-east

South Pap

Accident site

General wreckage description

Based on examination of the wreckage and the damage to trees, the investigation
determined that the aircraft had entered the rainforest canopy in an approximately
wings-level attitude at a flight path descent angle of about 4 degrees. The aircraft
pitch attitude at the time of collision with the trees could not be determined. The
aircraft began to break up immediately after entering the rainforest and destruction
of the aircraft was consistent with successive impacts with trees and large boulders
during the impact sequence (Figure 20). The wreckage trail was about 100 m in
length and aligned on a track of about 101 degrees magnetic.
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Figure 20: Wing section showing impact damage with a tree trunk or branch

As the aircraft flew through the crowns of the trees, the outboard sections of both
wings and the blades of both propellers separated from the aircraft. The aircraft
continued along a descending flight path, contacting tree trunks and branches. This
resulted in further sections of both wings, the engines and sections of the horizontal
stabiliser and elevators being torn off. The nose of the aircraft then impacted
boulders and broke up. The remaining left wing structure then impacted a rock
outcrop causing the fuselage to roll to the right approximately 50 degrees (Figure
21).

Figure 21: View along the direction of travel showing the rock outcrop and
main wreckage in the background
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The remaining wreckage then continued about 20 m up the steeply sloping ground
before stopping. It was then consumed by an intense, fuel-fed, post-impact fire
(Figure 22).

Figure 22: The rear fuselage section

Structure

The aircraft structural damage was consistent with the application of excessive
structural loads during the impact sequence, and the effects of the subsequent fire.
No pre-existing defects likely to have contributed to the aircraft break-up were
found.

Flight controls

Although the flight control systems were severely damaged during the accident
sequence, damage to the components that were able to be examined was consistent
with them being intact prior to the impact. There was no evidence found that
suggested there was any pre-existing defect or malfunction of any part of the flight
control system.

Horizontal stabiliser

An on-site examination showed that the pitch trim actuator assembly of the
horizontal stabiliser had sustained extensive impact, and post-impact fire damage.
The actuator assembly had remained securely attached to the fuselage and tailplane
attachment points. However, both of the pitch trim actuator’s jackscrew shafts were
severed during the impact. Comparison of the jackscrew shaft extension with that
on a serviceable aircraft indicated that the horizontal stabiliser trim was within the
normal operating range and not at either limit. Due to the mechanical nature of the
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jackscrew assembly, it was considered very unlikely that impact forces would have
changed the setting.

Engines and propellers

Both engines and propellers sustained severe damage as a result of the impact. The
left engine struck the trunk of a large tree prior to the fuselage impacting the
terrain, resulting in destruction of the engine and gearbox. A section of the left
engine mount and wiring harness were embedded in and tangled with the tree
trunk. The right engine was located to the right side of the accident trail. It had
been partially subjected to fire damage and also exhibited severe impact damage.
Examination of the rotating components of both engines (compressor and turbine)
found damage that was consistent with the engines rotating at impact.

The individual blades from both propellers had separated from their respective
hubs. Several of the blades had broken into pieces and had round indentations in
their leading edges. All but one of the left propeller blades was positively identified
on site. A tip portion of a propeller blade was also found, but this could not be
associated with the seven identified blades. The damage to the propeller blades was
consistent with impacting solid round objects (probably tree branches) whilst
rotating at high speed. The distribution of the propeller blades in the wreckage trail
suggested that they separated from the hubs soon after entering the trees.

Examination of the engines and propellers did not find any evidence to suggest that
the engines were not capable of normal operation prior to impact.

Landing gear

All three landing gear hydraulic actuators were found with their piston shafts bent
in the extended position, indicating that the landing gear was extended at the time
of impact.

Cockpit instruments and systems

Impact and fire damage to the cockpit area resulted in most of the instruments and
systems being destroyed. However, those systems of most interest to the
investigation (see Sections 1.6.6 to 1.6.13) that were recoverable from the accident
site, were examined at the Australian Transport Safety Bureau (ATSB) engineering
laboratory.

Barometric altimeters

The pilot in command’s altimeter was damaged by impact. The glass face was
broken but remained attached to the unit. The counter drum scale indicated an
altitude of 1,200 ft. However, examination of the instrument indicated that the
drum freely moved between 1,100 and 1,200 ft. The pointer indicated 63 ft (Figure
23). There were scrape marks from the pointer on the face of the instrument
running from 120 ft down to 60 ft, indicating that the pointer was at or above 120 ft
at impact. Therefore, the altimeter was probably indicating 1,120 ft or more at
impact.

The barometric pressure scale setting was 1010.5 hPa. Due to the nature of the
damage sustained to the barometric scale mechanism, it was not considered likely
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that the post-accident setting had changed from the setting immediately prior to
impact. Given that the AWS was recording 1013.1 hPa (see Section 1.7.3), the

barometric pressure setting of the altimeter would result in it under-reading by

about 70 ft (that is, the aircraft would actually have been about 70 ft above that
indicated on the altimeter, and therefore about 1,190 ft at impact).

Figure 23: Pilot in command’s encoding altimeter

Scrape marks on
instrument face from
pointer (arrow
indicates direction of
scrapes)

The copilot’s altimeter was severely damaged by the impact. The glass face was
destroyed, the instrument face depressed inward, and the three pointers missing
from the spindle. There were numerous marks on the face, none of which could be
conclusively identified with imprints from the pointers. The barometric pressure
scale setting was 1012 hPa. Evidence on the instrument indicated that this was the
setting at impact.

Vertical speed indicators

Only the pilot in command’s VSI was recovered from the accident site. The glass
face was intact and the pointer was indicating a rate of descent of about 6,000
ft/min (see Figure 24). Due to internal damage from the impact, the indication was
considered unreliable. There was no evidence to suggest that the instrument was
not functioning prior to the impact and fire.
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Figure 24: Vertical speed indicator (recovered from VH-TFU)

ll ﬁj

\ ' ’
N, Laan™

D

UP. VERTICAL SPEED 5]’
e O 1000+ T PLR
MIN

DOWN

Radio altimeter system

The only component of the radio altimeter system recovered was the digital radio
altitude indicator. The indicator unit had sustained impact and heat damage from
the post-impact fire. Examination of the digital radio altitude indicator unit found
that the decision height was set to 920 ft.

The warning flag was in the radio altimeter inoperative position (over the decision
height display). A mark that corresponded to the end of the flag was found on the
face of the decision height drum. It could not be determined if this mark was
created at the initial impact, indicating that it was over the drum prior to impact, or
if it was a result of the multiple impacts the unit was subjected to as the aircraft
broke up.®*

There was no conclusive evidence to indicate whether the decision height
annunciator and circuit card light globes were illuminated at impact.®s

The investigation could not determine if the radio altimeter system was functional
prior to the impact.

84 During examination of a functional system, it was noted that the appearance of the flag over the
decision height display was almost instantaneous.

85 When light globes are illuminated, the filaments are at very high temperatures, their strength is
reduced and the material becomes ductile. If they are then subjected to large accelerations (such
as impacting the ground at high speed) the filament can stretch and remain stretched. This
permanent stretch does not occur when the light globes are not illuminated, as the filament
material is much stronger and brittle. Due to many factors (including the age of the light globe,
the direction of acceleration and the stiffness of the globe mounting), not all globes that are
illuminated in the same unit will exhibit the same stretching behaviour. Therefore, permanent
stretching of the filament is a good indication that the globe was illuminated at impact, but a lack
of permanent stretch does not necessarily indicate that it was not illuminated at impact.
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Altitude alerting system

The altitude alerter was not identified in the wreckage and was probably destroyed
by the impact and post-impact fire.

Ground proximity warning system

The ground proximity warning computer and the annunciators were not identified
in the wreckage and were probably destroyed by the impact and post-impact fire.

Global positioning system

The GPS receiver display unit, which also contained the datacard, was not
identified in the wreckage and was probably destroyed by the impact and post-
impact fire.

Only the face plate and annunciator circuit board of the MD41 annunciation control
unit were recovered. The two light globes corresponding to the AUTO annunciator
displayed evidence that they were illuminated at impact. This indicated that the
unit had power at impact and that the GPS was set to automatically sequence
through the waypoints.

Cockpit annunciator panel

The cockpit annunciator panel had sustained significant impact and fire damage
during the accident sequence. Examination of the damaged panel showed that bulbs
from 12 of the segments had evidence that they were illuminated at impact (Figure
25).

Figure 25: Annunciator segments with evidence of illumination at impact
(representative)

The warning (red) segments with evidence of illumination were:

» L OIL PRESS which indicated that the engine oil pressure had dropped
below the allowable operation limit

e L HYD PRESS which indicated that the outlet pressure from the hydraulic
pump on the left engine was below the allowable operation limit

R HYD PRESS which indicated that the outlet pressure from the hydraulic
pump on the right engine was below the allowable operation limit

« CARGO DOOR which indicated that the cargo door locks were not all
properly engaged

* GEAR DOOR POSITION which indicated that one of the main landing
gear doors was not latched closed. This system normally works only when
the aircraft is on the ground.
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1.13

The alert (yellow/amber) segments with evidence of illumination were:

e L CHIP DET which indicated that the chip detector in the left engine had
sensed a metal chip

* L XFER PUMP which indicated that the left fuel transfer pump had failed
to maintain the fuel level in the hopper tank

L BATT DISC which indicated that the left battery relay was disconnected

* L GEN FAIL which indicated that the generator relay on the left engine
was open

L FUEL FILTER which indicated that the left fuel filter bypass was open.

The advisory (green) segments with evidence of illumination were:

e L W/S HT which indicated that the left windshield heating system was
operating

e SAS DEICE which indicated that the stall avoidance system sensor deicing
system was operating.

Seven of these annunciators were associated with the left engine and its associated
systems, suggesting a major failure of the left engine. As other evidence indicated
that both engines were producing power (see Section 1.12.5) and the break up of
the wings and engines began when the aircraft entered the tree canopy, these
indications very likely occurred immediately before the cockpit impacted the
terrain® and did not indicate the status of the annunciator panel prior to the aircraft
entering the tree canopy.

Emergency locator transmitter

The emergency locator transmitter was not identified in the wreckage. It is
probable that the post-impact fire destroyed the unit.

Medical and pathological information

There were delays between the discovery of the aircraft wreckage, the recovery of
the flight crew and the time of the post-mortem examinations. These delays placed
constraints on the information that was collected during the examinations.

There was no evidence found during the post-mortem examination of each crew
member of physiological factors that would have affected their performance.

Due to the nature of the samples recovered from the crew, toxicological
examination for the detection of alcohol was not able to be reliably performed.
Toxicological examination of tissue samples from both crew members did not
reveal the presence of any drugs.

Within the limitations imposed on the samples because of their condition, there
was no evidence of in-flight incapacitation of crew or passengers from either toxic
fumes or fire.

86 These light globes take only a few milliseconds to obtain full illumination.
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1.14

1.15

1.16

1.16.1

Fire

Site examination indicated that the aircraft fuel tanks were disrupted during the
impact sequence resulting in an intense post-impact fire that consumed most of the
fuselage and cabin interior. The ignition of the fuel probably resulted from
electrical arcing and/or contact with high-temperature engine components. There
was no evidence of an in-flight fire.

Survival aspects

The accident was not considered to be survivable due to the severity of the impact
forces.

Tests and research

Flight crew forensic speech analysis

Speech analysis is a technique that can be used for detecting changes in the
psychological and/or physiological state of a speaker that may be associated with
factors such as workload demand, emotional stress, hypoxia or alcohol impairment.
A forensic phonetician was contracted by the investigation to conduct an analysis
of each pilot’s speech. The analysis was conducted to help establish whether either
pilot was experiencing any non-normal condition that was affecting their speech,
and may therefore have affected their ability to operate in the cockpit.

As there was no useable CVR data, the speech analysis used recordings from the
Lockhart River CTAF, Cairns ATC tower frequency, and Brisbane ATC centre
frequencies. The study compared voice samples from the accident flight with
control samples from other flights on the day of the accident and other flights on
previous days. Control samples involved flights with the same crew pairing as well
as flights when each pilot was operating with a different pilot. The copilot speech
analysis looked separately at speech recorded from the beginning of the accident
flight and towards the end of the accident flight during the approach into Lockhart
River. The analysis of the pilot in command’s speech only had recordings from the
beginning of the accident flight.

The analysis included two components: auditory analysis, which provided a
qualitative assessment of observations of the pilot’s voice; and acoustic analysis,
which provided a quantitative assessment of the pilot’s voice. The acoustic
techniques comprised three perspectives: articulation rate (number of syllables
uttered per second); fundamental frequency (rate at which the vocal cords open and
close during speech, perceived as the pitch of a voice); and formant analysis
(spectral characteristics and resonant frequencies of the sound waves).

None of the tests applied to the data were able to detect any significant differences
in the speech or voice of either pilot when compared with the same auditory and
acoustic properties in the control samples from several previous flights.

The same forensic phonetician was commissioned by the investigation to interpret
the contents of the copilot’s final CTAF transmission. The initial part of the
transmission could be unambiguously determined as:

Ah fairly dismal really, [a]bout nine hundred foot clear...
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However, it was not possible using either auditory or acoustic techniques to
unequivocally verify the ending of the final word, which could have been either
clearance or clearing. The analysis was also unable to provide any evidence to
suggest one interpretation was more likely than the other.

1.16.2 Assessment of ground proximity warning system operation

Accident flight simulation?®

Data from the FDR was provided to the GPWS manufacturer, Honeywell, for
assessment. Honeywell conducted a computer simulation of the final stages of the
accident flight to determine what, if any, warning would have been provided by the
GPWS if it was functioning as designed (see Appendix F).

The simulation assumed that the flaps were not in the landing position, the landing
gear was down and the flap override switch was not activated. As radio altitude
was not recorded by the FDR, Honeywell used an estimate of the radio altitude that
was derived using the estimated flight path of the aircraft (position and altitude)
and a digital elevation model (computer terrain database). As a result, Honeywell
advised that the simulation must be used with caution as the actual radio altitude
processed by the GPWS computer may have been different.

The simulation (Figure 26) indicated that the GPWS should have provided a single
‘terrain terrain’ alert of about 1-second duration at about 25 seconds before impact.
This was followed by a second ‘terrain terrain’ alert and then a repetitive ‘pull up’
warning during the final 5 seconds of the flight.

Figure 26: Accident flight simulation showing GPWS alerts and warnings®8

(109} )uoim A2 39PNV Y

Tune 10 smpact{seconds)

87 The results of the accident flight simulation differ from those included in previous ATSB interim
factual and draft reports as Honeywell subsequently provided updated information to the
investigation.

88 The blue line indicates FDR derived flight path, brown line depicts estimated terrain. The yellow
line depicts the ‘terrain terrain’ alerts and the red line depicts the ‘pull up’ warnings.
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Pilot response time to GPWS

One study examined FDR data of 19 GPWS-initiated incidents during approach in
IMC.2 The range of pilot reaction times varied from 1.2 to 13 seconds, with an
average reaction time of 5.4 seconds. The US FAA stated that ‘studies indicate that
the combined pilot and aircraft reaction time to avoid a CFIT after warning is
within the 12 to 15 second range’.%°

Constant angle and step-down approach simulations

Honeywell also conducted Lockhart River Runway 12 RNAV (GNSS) approach
simulations for the constant angle approach along the recommended 3.49 degree
profile and a step—down approach®! along the segment minimum safe altitudes. For
the step-down approach, the aircraft was assumed to descend at 1,200 ft/min
between the step-down altitudes.

Honeywell conducted the simulations using groundspeeds® typical of a Category B
aircraft (130 kts) and Category C aircraft and the accident flight (160 kts). The
simulations were conducted with the landing gear down and separate simulations
with either approach flap throughout the simulation and landing flap extended at
the final approach fix. Extension of landing flaps desensitised the GPWS to mode
2B, which had a reduced warning envelope (see Section 1.6.11 and Appendix C).

The simulations indicated that mode 2A alerts and warnings should be generated
during both the constant angle and step-down approaches at both speeds when in
the approach flap configuration. These alerts and warnings occurred in the vicinity
of South Pap. Appendix F shows graphical representations of these simulations.
When the simulations were conducted with the landing flap configuration, no mode
2B alerts or warnings were generated.

Bamaga to Lockhart River flight 27 April 2005 simulation

Data from the FDR of the only other Lockhart River Runway 12 RNAV (GNSS)
approach apart from the accident flight was also provided to Honeywell for a
GPWS simulation. The simulation indicated that the GPWS should have provided
GPWS mode 2 alerts and warnings when the aircraft was in the vicinity of South
Pap (Figure 27).

89 Gurevich, A. (1991). Pull up pull up - The when and how of GPWS pull-ups. British Airways
Flight Deck - Issue 1, Autumn 1991 (reprinted from Boeing Airliner Magazine).

90 US Department of Transportation (Federal Aviation Administration), 14 CFR Parts 91, 121, 135
Terrain Awareness and Warning System; Final Rule. Federal Register / VVol. 65, No. 61/
Wednesday, March 29, 2000, Rules and Regulations, pages 16735-16756.

91 An approach where the aircraft was descended to the segment minimum safe altitude, then flown
along that altitude until the next altitude step, where the process was repeated.

92 Groundspeed refers to the speed of the aircraft over the ground, which is influenced by the wind
speed and direction, and differs from the aircraft’s airspeed which is the speed of the aircraft
through the air. A GPWS generated mode 2 alerts and warnings based on the closure rate with
terrain. This depended on the aircraft’s groundspeed, rate of descent, and the terrain profile.
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Figure 27: Simulation for Bamagato Lockhart River on 27 April 2005
showing GPWS alerts and warnings®
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The copilot of this flight initially reported that he had not received any GPWS
alerts or warnings when flying the Lockhart River Runway 12 RNAV (GNSS)
approach in cloud, but ‘had it go off when visual’ (that is, flying the approach in
visual conditions). Later in the investigation when asked about the flight on 27
April 2005, the copilot could not recall this particular flight.

Cockpit voice recordings of GPWS alerts and warnings

Due to the lack of CVR information (see Section 1.11.4), the investigation was
unable to determine if the GPWS functioned as designed during the accident flight.
However, several GPWS alerts and warnings were recorded on the CVR and
indicated that at some stage prior to the accident, the GPWS was probably
operational. These alerts and warnings were not mode 2 annunciations.

Transair pilot reports of GPWS operation at Lockhart River

There were no reports submitted by Transair to the ATSB about GPWS alerts, and
no evidence of any reports of GPWS activation in the Transair safety management
database. %

Apart from the copilot on the 27 April 2005 flight (see above), no other Transair
pilots reported hearing GPWS alerts or warnings when conducting the Lockhart
River Runway 12 RNAYV (GNSS) approach. However, Transair had only operated
RPT services from Bamaga to Cairns since August 2004. These flights were
scheduled twice a week, but the sector from Bamaga to Lockhart River was not
always flown. Most approaches by Transair pilots into Lockhart River were visual
approaches, and visual approaches to runway 12 normally tracked along the
extended runway centreline which was over a valley south of South Pap (see
Section 1.19.3).

93 The Transport Safety Investigation Regulations 2003 defined GPWS alerts as a routine reportable
matter.
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One pilot reported hearing a GPWS annunciation at Lockhart River while
manoeuvring VH-TFU from the south to join the runway 12 circuit. Other pilots
could not recall any GPWS alerts or warnings during approaches in VH-TFU.

Other pilot reports of GPWS operation at Lockhart River

A pilot from another operator recalled conducting a runway 12 RNAV (GNSS)
approach soon after the procedure was published. He stated that the approach was
flown with the autopilot coupled to the flight management system, which had
calculated a constant angle approach path. The pilot reported that the GPWS did
not generate any alerts or warnings.

Pilots from a different operator reported to the ATSB, following the accident
involving VH-TFU, that:

We cannot conduct the Lockhart River Runway 12 RNAV approach without
the GPWS announcing ‘terrain terrain pull up pull up’. This happens in both
[aircraft types, one was a Category B performance aircraft and the other
Category C]. The occurrence is always after passing LHRWF inbound.

The pilots reported that the warnings had occurred while the aircraft was on the
published constant angle approach path with the autopilot coupled to the flight

management system, in the approach configuration, and within the appropriate

approach speeds for the aircraft category.

The investigation interviewed a sample of 10 pilots from other operators who
regularly operated into Lockhart River and regularly used RNAV (GNSS)
approaches (see Section 1.19.3). None of the aircraft operated by these pilots into
Lockhart River were fitted with GPWS, nor were they required by the relevant
aviation regulations to be fitted with the system.

Terrain awareness and warning system simulation

To enable a comparison with a current terrain awareness and warning systems
(TAWS) (see Section 1.6.20), Honeywell conducted simulations of the accident
flight and the stabilised and step-down approaches, described above, in a computer
simulator for their MK VI enhanced ground proximity warning system, a type of
TAWS (Appendix F).

The simulation found that, for the accident flight path, TAWS should have
provided a ‘caution terrain’ alert at about 32 seconds before impact, and a “terrain
terrain’ alert followed by repetitive ‘pull up’ warnings during the final 28 seconds
before impact. The system should also have provided a solid red area on the visual
terrain display.
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1.17

1.17.1

Organisational and management information

Air operator certificate holder responsibilities

In order for an aircraft operator to conduct commercial activities, including low
capacity regular public transport (RPT) operations®4, permission was required from
CASA and an Air Operator’s Certificate (AOC) was required to be issued under
the provisions of Section 27 of the Civil Aviation Act 1988.

The responsibilities of an AOC holder were listed in the Act. Section 28BD of the
Act stated that:

The holder of an AOC must comply with all requirements of this Act, the
regulations and the Civil Aviation Orders that apply to the holder.

Section 28BE of the Act included the following provisions:

(1) The holder of an AOC must at all times take all reasonable steps to ensure
that every activity covered by the AOC, and everything done in
connection with such an activity, is done with a reasonable degree of care
and diligence.

(2) If the holder is a body having legal personality, each of its directors must
also take the steps specified in subsection (1).

(3) It is evidence of a failure by a body and its directors to comply with this
section if an act covered by this section is done without a reasonable
degree of care and diligence mainly because of:

(@) inadequate corporate management, control or supervision of the
conduct of any of the body’s directors, servants or agents; or

(b) failure to provide adequate systems for communicating relevant
information to relevant people in the body.

Section 28BF of the Act stated that:

(1) The holder of an AOC must at all times maintain an appropriate
organisation, with a sufficient number of appropriately qualified
personnel and a sound and effective management structure, having regard
to the nature of the operations covered by the AOC.

(2) The holder must establish and maintain any supervisory positions in the
organisation, or in any training and checking organisation established as
part of it, that CASA directs, having regard to the nature of the operations
covered by the AOC.

Transair held an AOC that authorised aerial work, charter and regular public
transport (RPT) operations (see Section 1.18.2).

94 Commercial activities were prescribed in the CAR 206 as, including ‘the purpose of transporting
persons generally, or transporting cargo for persons generally, for hire or reward in accordance
with fixed schedules to and from fixed terminals over specific routes with or without intermediate
stopping places between terminals’. CAR 2 termed that activity as regular public transport
operations. CAO 82.0 defined high capacity aircraft as meaning an aircraft that was certified as
having a maximum seating capacity exceeding 38 seats or a maximum payload exceeding 4,200
kg. Low capacity RPT operations were RPT operations conducted in aircraft other than high
capacity aircraft.
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1.17.2

Overview of Transair

History of operations

Transair was the trading name of Lessbrook Proprietary Limited, a company that
was incorporated in Queensland on 29 September 1988. The Civil Aviation
Authority (CAA)% issued an initial AOC to Transair on 17 May 1989 that
authorised the company to conduct charter operations in Cessna Conquest,
Mitsubishi MU2 and Rockwell 690 turbo-prop aircraft. The CAA subsequently
varied Transair’s AOC to authorise the operation of other types of aircraft and in
July 1994 the AOC was varied so that Transair could operate the Fairchild SA226-
TC Metro Il and SA227-AC Metro |11 series turbo-prop aircraft.

Until October 1999, Transair was engaged in charter operations within Australia
and on an international route between Australia and Papua New Guinea. On 29
October 1999, CASA authorised Transair to conduct RPT cargo-only operations
between Australia and Papua New Guinea. CASA subsequently withdrew that
authorisation on 15 December 1999 due to Transair using a Metro Il aircraft, VH-
TFQ, on the Papua New Guinea route. That aircraft was not approved for RPT
operations (see Section 1.18.12). In September 2001, Transair was authorised to
conduct RPT passenger operations between Christmas Island and Jakarta,
Indonesia. The following month, CASA approved Transair to conduct RPT
passenger operations within Australia on the Cairns — Bamaga route.

Transair’s RPT passenger operations significantly increased during 2004 when the
company was approved to expand its route structure to link Sydney with Inverell,
Gunnedah, Coonabarabran, Cooma, Grafton and Taree in regional New South
Wales. These services were operated on behalf of an affiliated company, Big Sky
Express Proprietary Limited (see below). In 2004 CASA also approved Transair to
operate on the Inverell — Brisbane route and to include Lockhart River on the
Cairns — Bamaga route. The RPT operations in Queensland and New South Wales
were conducted using Metro aircraft, except for the Coonabarabran — Gunnedah
route, which utilised a Beech Baron aircraft.

Organisational structure

Transair’s main base and head office was at Brisbane airport with other ancillary
bases at Cairns, Inverell and Grafton aerodromes, and a helicopter base at an
amusement park near the Gold Coast, Queensland.

Apart from the chief pilot, at the time of the accident there were about 21 pilots
employed on a full-time basis and three pilots employed on a casual basis. Five of
the full-time pilots held the role of base manager and reported to the chief pilot
(Figure 28).

95 On 1 July 1988 the Civil Aviation Authority assumed responsibility for the regulation of the
Australian civil aviation industry until it was split into the Civil Aviation Safety Authority and
Airservices Australia on 6 July 1995.
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Figure 28: Transair organisational structure as at 7 May 2005
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Affiliated organisations

Transair entered into a commercial arrangement with Aero-Tropics in September
2001 to operate RPT services between Cairns and Bamaga (see Section 1.17.5).
Transair provided all personnel and aircraft for this service from its Cairns base.
This arrangement was extended in 2004 to include RPT services to Lockhart River.

In January 2004 Big Sky Express commenced RPT services in regional New South
Wales. Big Sky Express was a ‘community based airline” owned by Transair,
various shire councils, business organisations and private investors. Transair
provided the flight crew and aircraft for the Big Sky Express operation from
ancillary bases at Inverell and Grafton.

Transair’s chief pilot reported that he was also a shareholder and director of Trans
Air Limited operating in Papua New Guinea (Trans Air PNG). That company held
a Papua New Guinea Air Services Licence that authorised aerial work and charter
operations using Metro 1l and Cessna Citation aircraft.

Cairns base

Transair commenced operations at an ancillary base at Cairns in 1996. At the time
of the accident, the base operated two Metro aircraft, one on a passenger service to
Bamaga and the other on a regular freight service to Port Moresby. The base had
five pilots, consisting of two first officers and three captains. The pilot in command
of the accident flight was also the Cairns base manager and had held that position
since August 2003.

Fleet

At the time of the accident, Transair’s AOC listed five Metro turbo-prop aircraft
that were authorised for RPT operations. In addition to VH-TFU, there were four
SA227-AC aircraft: VH-TGD, VH-TFG, VH-TGQ and VH-UUN. The AOC also
authorised a Beech Baron piston engine aircraft for RPT operations. In addition,
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1.17.3

Transair operated a SA226-TC Metro Il aircraft (VH-TFQ), a Cessna Conquest
turbo-prop aircraft, a Cessna Citation turbo-fan aircraft, and a helicopter.

The Transair chief pilot reported that Transair’s five RPT approved Metro aircraft
were located at various bases; two at Cairns, two at Brisbane and the fifth at
Inverell. Other evidence indicated that a sixth Metro aircraft was based at Grafton.
The Conquest, Citation and Baron aircraft were based at Brisbhane.

There was evidence that Transair was operating the Metro VH-TFQ, which was not
approved for RPT operations, on Big Sky Express RPT services. This evidence
included the aircraft being involved in two incidents reported internally by Transair
pilots on flights with a Transair RPT flight numbers, and a notification of an
occurrence by Airservices Australia with an RPT flight number. In addition, CASA
audit files showed that CASA inspectors had conducted en route inspections of
Transair operations on this aircraft on RPT flights in August 2004 and February
2005 (see also Section 1.18.12).

There was also evidence that Transair operated another Metro aircraft (VH-IAW)
on Big Sky Express RPT services. This evidence included the aircraft being
involved in two incidents reported internally by Transair pilots on flights with
Transair RPT flight numbers. VH-IAW was not listed on Transair’s AOC, and
there was no other evidence that CASA had authorised Transair to operate VH-
IAW as an RPT aircraft.

Chief pilot

Responsibilities of a chief pilot

The position of chief pilot was defined in Section 28(3) of the Civil Aviation Act
1988 as being a key position within an AOC holder’s organisational structure.
CASA considered the position as one requiring:

... a focus on regulatory compliance and is a critical link between the AOC
holder and CASA. To be effective in the role, Chief Pilots must have the
knowledge, experience and strength of character to balance the sometimes
conflicting demands of safety and commercial considerations.%

CAO 82.0 Appendix 1 outlined the responsibilities of a chief pilot. Those included
ensuring that flight operations were conducted in compliance with the legislation,
arranging flight crew rosters, maintaining a record of licences and qualifications,
maintaining a record of flight crew flight and duty times, ensuring compliance with
loading procedures, monitoring operational standards, supervising the training and
checking of flight crew, and maintaining a complete and up-to-date reference
library of operational documents.

Roles in Transair

CASA records indicated that the chief pilot had been approved to hold that position
when the company was initially issued with an AOC in 1989. He had about 13,000
hours total aeronautical experience and about 1,500 hours on the Metro aircraft. He
did not have previous industry experience in an airline environment.

96 Civil Aviation Safety Authority, Chief Pilot Guide, March 1999.
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1.17.4

The chief pilot was also the managing director of Transair®’, and controlled the
day-to-day management of the company as well as supervising the organisation’s
flight operations. In addition, he filled the position of head of training and
checking, and acted as a check pilot for all fixed wing aircraft types in the Transair
fleet. He therefore performed three of the four positions listed in Section 28(3) of
the Civil Aviation Act 1988 as being key personnel within an AOC holder’s
organisation: that is, the chief executive officer; the head of the flying operations
(chief pilot); and the head of the training and checking. The fourth key position
was the head of aircraft airworthiness and maintenance control (maintenance
controller).

Involvement with Trans Air Limited Papua New Guinea

Trans Air PNG had its own chief pilot, except for a period during 1998 and 1999
when the chief pilot of Transair (Australia) was also the chief pilot of Trans Air
PNG. The Transair chief pilot reported that some pilots operating for Trans Air
PNG were endorsed by the chief pilot from the Brisbane base and were paid by
Lessbrook Proprietary Limited.

Pilots who had worked for Trans Air PNG stated that the chief pilot of Transair
(Australia) was involved in the ‘day-to-day’ management of Trans Air PNG, and
would visit Papua New Guinea 12 times a year for periods of 2 to 7 days each. The
chief pilot reported that he was not involved in the ‘day-to-day running’ of Trans
Air PNG, and that he would only visit Papua New Guinea up to six times a year.

Pilots operating for Trans Air PNG often conducted operations for Transair
(Australia) from the Cairns base, including as operating crew on RPT flights on the
Bamaga route. Trans Air PNG pilots also submitted incident reports to the Transair
safety manager.

Other flying activities

The chief pilot reported that he did a ‘reasonable amount of endorsements’,
estimated to be up to one a month. Other Transair personnel estimated that the
number of endorsements was higher than this figure. Some of these endorsements
were for non-Transair employees. The chief pilot also occasionally did flight
training for other operators.

Other key personnel

Deputy chief pilot

As of October 2000, the Transair Operations Manual required that the operator
establish and maintain the position of deputy chief pilot. The manual stated that the
deputy chief pilot was responsible for performing the duties of the chief pilot when
the chief pilot was absent. The duties outlined for the position included also being
responsible to the chief pilot for the content and revision of the company’s
operations manual, as well as the management of the company’s training and
checking organisation (see Section 1.17.8).

97 The Transair chief pilot was one of two directors of Lessbrook Proprietary Limited when the
company was incorporated in 1988.
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There was no regulatory requirement for the position of deputy chief pilot.
However, CASA indicated to Transair on a number of occasions from 1998 that a
pilot should be nominated and approved to act as chief pilot while the Transair
chief pilot was away on other duties. The chief pilot reported that Transair usually
had someone operating in the position of deputy chief pilot. There was no record
on CASA files of anyone being approved to act as chief pilot in the chief pilot’s
absence during the period from January 1998 until December 2002.

A review of Transair pilot files found a letter from the chief pilot to CASA in
January 2000 which stated that a contractor check pilot had accepted the position
of deputy chief pilot. The contractor check pilot reported that he could not recall
accepting the position or ever acting in that position. There was no record on
CASA files of the notification letter, or that the contractor check pilot had been
interviewed for the position of acting chief pilot in the event of the chief pilot’s
absence.

In March 2001, Transair nominated a supervisory pilot for the position of deputy
chief pilot, and therefore to act as the chief pilot in the chief pilot’s absence, but he
was found to be unsuitable by CASA at interview at that time. In December 2002,
that supervisory pilot was approved by CASA to act in the role of chief pilot during
the incumbent’s absences on other duties.?® The deputy chief pilot reported that he
was not aware of most of the checking and training duties associated with the
position of deputy chief pilot (see Section 1.17.8).

Maintenance controller

The maintenance controller was responsible for controlling all maintenance carried
out on Transair (Australia) and Trans Air PNG aircraft. He had been employed in
that position since February 2000. At the time of the accident, he was approved as
the maintenance controller for six Metro aircraft (VH-TFU, VH-TGD, VH-TFG,
VH-TGQ, VH-UUN and VH-TFQ), a Beechcraft Baron and a Cessna Citation.

The maintenance controller also held the position of safety manager from late
2001. The responsibilities of the safety manager position are discussed in Section
1.17.10. Although the controller was assisted by a technical records clerk, the
controller reported that he felt ‘a bit stretched’ in terms of the workload associated
with the two positions.

Training and checking pilots

Transair had two training and checking pilots for the Metro aircraft. These were the
chief pilot, and a contractor check pilot. The contractor reported that he was
employed on a consultation basis and did minimal work for Transair. The
responsibilities of training and checking pilots are discussed in Section 1.17.8.

Base managers

The base managers were pilots. The Transair Operations Manual stated that the
base managers were responsible to the chief pilot for a number of administration

98 CASA reported that a finding of unsuitability on one occasion did not preclude the possibility that
the same candidate could be found to be suitable on a subsequent assessment, especially with
increased knowledge and experience in the interim.
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1.17.5

and operational tasks, including ensuring operations were conducted in accordance
with the Transair Operations Manual, supervising line pilots, attending flight
standards meetings as required by the chief pilot, and reporting all safety issues.

Operations manager

Transair employed a full-time operations manager, who provided administrative
support to the chief pilot. The person employed in this position did not operate as a
pilot for Transair. The Transair Operations Manual stated that the duties
associated with the position included the administration of flight crew duty times
and training records.

The Cairns — Lockhart River — Bamaga route

Relationship between Transair and Aero-Tropics

Aero-Tropics was a low capacity RPT and charter operation based in Cairns.
Following the cessation of operations in September 2001 by a regional airline
affiliated with the Ansett Airlines group, the managing director of Aero-Tropics
reached a verbal agreement with Transair’s chief pilot to conduct an RPT service
between Cairns and Bamaga. Under the agreement, Aero-Tropics would provide
ground handling, pilot briefing facilities and marketing services at both aerodromes
and Transair would provide the aircraft and crews to conduct the RPT service. The
agreement provided for Transair to be paid a fixed sum for each flight undertaken.
The advertised schedule on the Aero-Tropics internet site and passenger boarding
passes indicated that the service was operated by Transair.

Aero-Tropics reported that it did not conduct internal audits on Transair operations.
Meetings were held a number of times between the Transair safety manager and
Aero-Tropics check-in and loading staff. The Transair chief pilot stated that the
safety manager visited each port twice a year to review ground operations. He also
reported that the safety manager visited Bamaga approximately 5 weeks prior to
the accident.

Transair pilots reported that they did not consider there was any commercial
pressure from Aero-Tropics or Transair to keep to the published schedule for the
RPT services.

Cairns — Bamaga route

CASA authorised Transair to conduct RPT operations in Metro aircraft between
Cairns and Bamaga on 5 October 2001. Before this date, Transair’s AOC only
authorised RPT passenger-carrying operations between Christmas Island and
Jakarta, Indonesia (see Section 1.18.5). Aero-Tropics held an AOC which
authorised RPT operations between Cairns, Bamaga, and Lockhart River. The
aircraft specified on the Aero-Tropics AOC to be used for RPT operations were all
piston engine aircraft with seating capacity of less than nine passengers, and
therefore did not include Metro aircraft.

An article in The Cairns Post newspaper dated 22 September 2001 reported that
‘Aero-Tropics restored flights between Cairns and Bamaga on Monday [17
September] four days after Ansett ceased its services’. The newspaper also
published a fixed schedule for Aero-Tropics flights on the Cairns-Bamaga route for
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22 September, with flight number HC171 departing Cairns at 1100 and flight
number HC172 arriving back into Cairns at 1515.%° The same flight numbers and
times were published in the newspaper on subsequent days, including from 24
September to at least 11 October 2001.100

Data from Airservices Customer Billing System (AvCharges) showed that from 17
September to 4 October 2001, Transair operated a Metro on the Cairns-Bamaga-
Cairns route on 14 days. One return trip was conducted each day except Sundays,
Tuesday 18 September and Saturday 22 September. Two return trips were
conducted on Friday 21 September. Most of the flights landed at Bamaga between
1240 and 1310, and arrived back at Cairns between 1500 and 1540. During the
period from 5 October to 31 October 2001, flights on the Cairns — Bamaga — Cairns
route occurred every day except Sundays, and most flights landed at Bamaga
between 1240 and 1300 and arrived back at Cairns between 1500 and 1520.
Transair’s chief pilot reported that the initial three flights between Cairns and
Bamaga were conducted in the charter category of operation.

Cairns — Lockhart River — Bamaga route

Transair received authorisation to conduct RPT operations to Lockhart River on 5
October 2004 (see Section 1.18.5). At the time of the accident, the scheduled
services between Cairns and Bamaga consisted of nine return services a week,
using Transair’s Metro, VH-TFU. Two of those services included scheduled
landings at Lockhart River (Wednesdays and Saturdays).

An article in The Cairns Post newspaper dated 20 August 2004 reported that Aero-
Tropics ‘has included a twice-weekly return stop-over at Lockhart River on its
main service from Cairns to Bamaga, starting August 28°. These flights were to
operate on Wednesdays and Saturdays.

Data from AvCharges showed that from 28 August to 1 October 2004, Transair
operated VH-TFU into Lockhart River on 14 days (involving 22 landings). A
review of landing times and a comparison with Transair’s flight schedule indicated
that, on at least 11 of these days (17 landings), these trips occurred while the
aircraft was conducting the RPT service on the Cairns — Bamaga — Cairns route.
Seven of these trips occurred on Wednesdays and Saturdays. During the period
from 5 October to 31 October 2004, VH-TFU operated into Lockhart River every
Wednesday and Saturday while the aircraft was conducting the RPT service on the
Cairns — Bamaga — Cairns route.

99 CAR 210 stated: ‘A person must not give a public notice, by newspaper advertisement, broadcast
statement or any other means of public announcement, to the effect that a person is willing to
undertake by use of an Australian aircraft any commercial operations if the last-mentioned person
has not obtained an Air Operator’s Certificate authorising the conduct of those operations.’

100 The published departure time from Cairns on Monday 1 October 2001 and Monday 8 October
was 1245.
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1.17.6

The Transair Operations Manual

Regulatory requirements

CAR 215 required an operator to provide an operations manual for the use and
guidance of its personnel. The operations manual was to contain information,
procedures and instructions with respect to the flight operations of all types of
aircraft operated by the operator to ensure the safe conduct of flight operations.
Any information that was contained in other documents that were required to be
carried in the aircraft was not required to be reproduced in the operations manual.
This requirement was restated in CAO 82.3 - Conditions on Air Operators’
Certificates authorising regular public transport operations in other than high
capacity aircraft.

CAR 215 (9) stated:

Each member of the operations personnel of an operator shall comply with all
instructions contained in the operations manual in so far as they relate to his
or her duties or activities.

To assist operators in compiling an operations manual, CASA produced a Civil
Aviation Advisory Publication (CAAP) 215-1 (0) Guide to the preparation of
operations manuals (September 1997). The CAAP stated:

As part of its methodology for the safety regulation of industry, CASA will
place increasing emphasis on operators to use safety systems in the oversight
of their operations. An operations manual itself is a safety system and it will
contain many sub-systems.

CAAP 215 provided a suggested format for an operations manual, which included,
among others, the following topics: instrument approach recency; operations at
specific locations; crew coordination; and visual and instrument departure and
approach procedures.

The CAAP indicated that an independent contractor could be utilised to produce an
operations manual, but advised that:

...the operator’s lack of direct involvement frequently leads to an inadequate
awareness of what is exactly required by the text of his or her own manual.

Hierarchy of documentation

Two manuals provided information regarding the operation of Transair’s aircraft.
These were, in order of precedence:

» the CASA-approved flight manual for the aircraft

e the Transair Operations Manual.

The CASA-approved flight manual consisted of the FAA Approved Airplane Flight
Manual, which contained sections on operating limitations, normal procedures,
emergency procedures, abnormal procedures, performance data, weight and
balance, manufacturer’s data on selected systems and components, and a number of
supplements relating to the aircraft.
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Compilation of the Transair Operations Manual

Following a CASA surveillance audit in December 1999 and the follow-up
meeting with the chief pilot (see Appendix H), CASA noted that Transair’s
manuals were written by a contractor and that they were ‘totally unacceptable in
their current format and need to be completely re-written’. The chief pilot agreed to
rewrite the Transair Operations Manual, and he was advised by CASA at the time
to write the manual in the format proposed by draft Civil Aviation Safety
Regulation (CASR) Part 119 format.1°® Transair submitted a revised operations
manual in August 2000.

Content of the Transair Operations Manual

The Transair Operations Manual was divided into four parts:

» Part A contained administrative information and general operating
procedures

» Part B contained specific aircraft operating procedures
e Part C contained route and aerodrome requirements

» Part D contained the training and checking manual.

The content of the Transair Operations Manual generally followed the
recommended framework outlined in CAAP 215. However, the specific aircraft
operating procedures for all types of fixed-wing and rotary-wing aircraft were
combined in Part B rather than being differentiated by aircraft type.

Format of the Transair Operations Manual

The Transair Operations Manual was provided to pilots on a CD-ROM. After
September 2003, pilots did not receive a paper version of the manual, and the
newer pilots, including the copilot, had only ever received a CD-ROM version. The
chief pilot reported that the change to the CD-ROM format was driven by feedback
from CASA during audits. The CASA Brisbane airline office manager reported
that there had not been any pressure applied to Transair to produce the manual in
electronic format.

The CD-ROM issued to pilots contained the four parts of the manual separated into
181 files spread across five electronic folders. There was no central index or an
index for each manual part. Rather, there were many index files within each part
that dealt with the contents of only one section of the part. These indexes were in
separate files to the contents, and there were no hyperlinks between indexes and
contents. Transair’s electronic operations manual did not use any automatic
indexing and hyperlink functionality to assist in the useability of the CD-ROM.

Some Transair pilots commented that they did not like the CD-ROM format and, as
a result, did not read the Transair Operations Manual and were unfamiliar with its
contents. It was reported that the manual was difficult to use, and that it was not

101 In May 2000, CASA issued a discussion paper with supporting documentation regarding the
proposed CASR Part 119. CASR Part 119 was intended to incorporate into one document, all
regulatory provisions relating to obtaining and retaining an AOC that authorised the holder to
conduct commercial air transport operations. As at the date of this investigation report CASR Part
119 had not been implemented.
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1.17.7

uncommon for pilots in the Cairns base to wait until other pilots came on duty to
ask them about specific information that would normally be found in the manual. A
CASA inspector stated that, following the accident, he found the CD-ROM format
of the Transair Operations Manual to be not useable and, in order to review it, that
he had to first print a paper copy comprising about 700 pages.

Transair's document control

ICAO Document 9376-AN/914 Preparation of an Operations Manual contained
information on the structure and organisation of an operations manual. The
document provided advice on how to process amendments to an operations manual.
Section 2.3.7 stated:

Amendments to the operations manual must be produced as new or
replacement pages. Handwritten amendments to an operations manual are
generally not acceptable. The new or replacement pages must include a page
identification number and a date of issue. A letter or covering sheet must
identify the reason for the amendment and provide a checklist of the
amendment to be made. This is particularly necessary when an amendment is
made to any safety-related information.

Transair’s Cairns base was required to keep a paper copy of the Transair
Operations Manual in the pilot briefing room, but it was reported that this copy of
the manual was not kept up to date. In the week following the accident, the ATSB
investigation identified in the Cairns pilot briefing room the Transair Operations
Manual Cairns Base Copy No0.9 including the most recent signature sheets
completed up to 28 May 2004, and a record of revision sheet completed up to
amendment number 3, which was dated April 2002.

When a new CD-ROM was issued, Transair did not indicate which sections had
been changed. Each page of the Transair Operations Manual had a date included
on it, and often the dates on the pages did not match any of the saved dates on the
electronic files. For example, Section AQ of the manual contained a ‘list of
effective pages’. In this list, Section A8-1 Annex 1 was listed as having an
effective date of 10/2000. Examination of the electronic file listing revealed that
the file was last modified and saved on 10/2/2005. No pages in this section had
effective dates other than 10/2000, nor were there any pages that had an effective
date of 10/2/2005. This process was replicated in other sections of the manual. This
meant that to ensure that a pilot had the latest paper copy of the manual, they had to
reprint the entire manual every time a new CD-ROM was received.

Transair’s descent and approach procedures

Descent and approach procedures were specified in the flight procedures, standard
operating procedures, and the route and aerodrome sections of the Transair
Operations Manual. The procedures are discussed below and the relevant sections
of the manual are provided in Appendix G. The Approved Airplane Flight Manual
did not contain any procedures or guidance relating to approach profiles,
configurations and speeds.

Before descent procedures

The descent and approach briefing requirements were located in two separate areas
of the Transair Operations Manual. The instrument approach briefing content was
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discussed in the standard operating procedures section of Part B, and stated that the
‘crew briefing’ was to be completed prior to commencing descent. Procedures to
be followed before initiating a RNAV (GNSS) approach were described in Part A
of the manual.

Descent procedures

The Transair Operations Manual provided guidance for the descent in the standard
operating procedures section of Part B. The manual did not list separate descent
procedures for different aircraft.

The Transair Operations Manual stated that the descent point was calculated by
multiplying the number of thousands of feet above destination airfield elevation by
two. The chief pilot reported that this reference was only appropriate for Citation
aircraft, and that the Metro descent profile involved multiplying the number of
thousands of feet above the airfield elevation by three.

Several Transair pilots reported that they normally calculated the descent point by
multiplying the number of thousands of feet above the airfield elevation by three.102
Other Metro operators reported that they also multiplied the number of thousands
of feet above the elevation by three.

The Transair Operations Manual stated in Part B that:

Descent will normally be made at Vmo —10 [sic Vuo-10] kts. In Class G
airspace [outside controlled airspace] reduce to 210 kts below 5,000 ft.

Altimeter setting procedures

The altimeter setting procedures were found in Part A of the Transair Operations
Manual. The procedures required crews, when operating below the transition level
(FL 110 in Australian airspace), to set the altimeters to the latest QNH altimeter
setting for the destination aerodrome. Outside controlled airspace (OCTA), the
QNH was to be obtained from the current aerodrome terminal area forecast (TAF).

Turbulence penetration procedure

Part A of the Transair Operations Manual provided the following guidance
regarding crew actions on encountering turbulence:

Pilots encountering moderate to severe turbulence are to fly company aircraft
at the turbulence penetration speed where nominated for the specific aircraft.
Where this speed is not nominated the maneuvering [sic] speed Va [VA]1%2
was to be used.

102 For example, 17,000 ft multiplied by 3 resulted in a descent point that was 51 NM from Lockhart
River aerodrome.

103 V4 (design manoeuvring speed) is the maximum speed in the cruise configuration at which the
application of full available aerodynamic control will not overstress the aircraft. \/, for VH-TFU
on approach to Lockhart River was 173 kts based on its estimated weight of 6,699 kg.
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Altitude alerting system procedures

The guidance provided in Part A of the Transair Operations Manual stated that on
descent OCTA, the lowest safe altitude (LSALT) or minimum safe altitude (MSA)
was to be set. On commencement of an instrument approach, or after leaving the
initial approach fix, the altitude alerting system was to be set to the published
missed approach altitude.

In Part B of the manual, guidance was provided for standard crew calls relating to
altitude alerting procedures. The relevant calls for the instrument approach
procedure required the non-handling pilot to advise the handling pilot when leaving
the commencement altitude and at 200 ft above the minimum descent altitude
(MDA).

Standard approach calls

There was limited guidance provided throughout the Transair Operations Manual
as to how to accomplish standard operating procedures and calls in a multi-crew
environment. The terms ‘pilot not flying’ (or ‘PNF’) and “non-flying pilot’ (‘NFP”)
were used in the manual to refer to the non-handling pilot, and the terms “pilot
flying” (‘PF’) and “flying pilot’ (‘FP’) was used to refer to the handling pilot. The
guidance provided in the manual included:

Occurrence PNF PF
Commencing instrument approach “Left....for....” “Check”

Final approach on instrument approach ~ “200 ft to minima” “Check”

During 2 crew operations, the NFP shall assist the FP in any way necessary to
allow the FP to concentrate on physically flying the aircraft. ...

The 2 crew checklists are designed as the challenge and response type. ...

The manual stated that, during an instrument or visual approach, the non-handling
pilot shall monitor the handling pilot and advise him of various deviations in
tracking, altitude, airspeed and rate of descent performance (see also Instrument
approach procedures below).

Approach speeds

The approach speeds referred to in Part A of the Transair Operations Manual
directed crews to the table of handling speeds published in the Aeronautical
Information Publication (AlP), which was also reproduced in the Transair
Operations Manual. The table gave a range of speeds for each aircraft performance
category.194 The Transair Operations Manual did not specify the appropriate

104 ICAO Doc 8168-0OPS/611 Volume 1 Procedures for Air Navigation Services Aircraft Operations
(PANS-OPS) stated: ‘Aircraft performance has a direct effect on the airspace and visibility
needed to perform the various manoeuvres associated with the conduct of instrument approach
procedures. The most significant performance factor is aircraft speed. Accordingly, .... five
categories of typical aircraft have been established based on 1.3 times stall speed in the landing
configuration at maximum certificated landing mass, to provide a standardized basis for relating
aircraft manoeuvrability to specific instrument approach procedures.’
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performance category applicable to the aircraft type. The Transair Operations
Manual stated:

The following table shall be used by all Company pilots for aircraft
performance category. The V4/V ¢ speeds for each Company aeroplane is at

Part B.
Aircraft Performance Categories!®

Category | Va Initial Final Circling Missed
Approach | Approach Approach

A <91 90 - 150 70 -100 100 110
(*110)

B 91-120 120-180 | 85-130 135 150
(*140)

C 121 -140 | 160-240 | 115-160 | 180 240

During instrument approaches and circling approaches, Company aircraft
shall use the above speed profiles according to the Performance Category of
the particular aircraft type.

Aircraft performance categories were based on an indicated airspeed at the
threshold (Va1).1% Part B of the Transair Operations Manual did not state the
value of Va1/Vrer for the Metro 23, however, the approved Airplane Flight Manual
stated that at maximum landing weight the aircraft had an approach speed (which
equated to V1) of 117 kts. Although the aircraft performance category was not
specified in the Transair Operations Manual, the above speed meant that the Metro
23 was a performance Category B aircraft.

Several Transair pilots were asked about the speeds and configurations used during
straight-in instrument approaches. Most reported that the speed at the initial
approach fix would be about 180 kts, with some pilots reporting 180 to 200 kits.
Most pilots reported that the speed at the final approach fix would be about 140 kts
or slightly higher. One pilot reported a speed of 120 to 140 kts (though faster if the
weather was better), and another pilot reported that he aimed for a speed of
Vrert+10 kts (about 125 kts). The Transair chief pilot reported that he would expect
a speed of about 140 kts at the initial approach fix and 125 to 130 kts at the final
approach fix.

The Transair chief pilot reported that all fixed-wing aircraft in the Transair fleet
were operated as Category B. Of the other Transair pilots who were asked about
the performance category used in operations, two reported that it was a Category B
aircraft, another reported it was operated as Category B aircraft in fine weather but
operated as Category C if they needed to keep the speed up due to weather, one
pilot reported that it was operated as Category C, and another pilot could not recall.
The contractor check pilot also reported that the Metro should be operated as a
Category B aircraft.

105 Speeds denoted by asterisks in the table referred to the maximum speeds for operation during a
procedural reversal turn.

106 V7 is the indicated airspeed at the threshold which is equal to the stalling speed with landing
gear extended and flaps in the landing position (V) multiplied by 1.3 or the stalling speed under
1g vertical (normal) acceleration with flaps and landing gear retracted (V,4) multiplied by 1.23.

84 —



The flight plan lodged with Airservices for the accident flight indicated that the
aircraft was nominated to be operated as a Category B aircraft.

The AIP Enroute Section 1.5, Holding, Approach and Departure Procedures stated
that:

1.2.2 An aircraft must fit into and be operated in accordance with the
requirements of only one category. An aircraft:

a. may not reduce category because of reduced operating weight, but

b. must increase category when actual handling speeds are in excess of
those for category (based on Vat) detailed at Sub-section 1.15.

1.2.3 Provided an aircraft can be operated within the limits of the handling
speeds (detailed at Sub-section 1.15) for a lower category than the category
determined by V,, and subject to approval by CASA, an operator whose
crew(s) operate under a CAR 217 training and checking organisation may
operate that aircraft type at the lower category. When such an approval is
granted, all company operations of the aircraft type must be in accordance
with the requirements of the revised category.

Approach configuration

There was variation in the point at which Transair pilots reported that they changed
configuration during the approach. Some pilots reported that they selected ¥ flap
and gear down prior to or at the initial approach fix, and some others reported
selecting ¥ flap and gear down at about the intermediate fix or later.

Stabilised approach

The Flight Safety Foundation recommended criteria for stabilised approach
procedures, including a maximum speed of Vrer +20 kts, or 134 kts for the
accident flight, and a maximum rate of descent of 1,000 ft/minute at 1,000 ft above
aerodrome level (AAL) (see Section 1.21.3). ICAQ also provided guidance to
include stabilised approach procedures in an operations manual (see Section
1.18.8).

The Transair Operations Manual did not contain information about the concept of
a stabilised approach. The criteria for a stabilised approach were not defined, but
that information was indirectly provided to crews in the section relating to
monitoring instrument approaches (see Instrument approach procedures below).
Transair pilots reported that they were not aware of any specific stabilised
approach criteria for Transair operations.

The Transair chief pilot reported that he was aware that the Transair Operations
Manual did not include stabilised approach criteria, as this deficiency had been
drawn to his attention during an audit by a potential customer organisation. He also
reported that he had discussed stabilised approach criteria with a CASA inspector,
who had advised him that this information was not required in an operations
manual for Metro aircraft. Other CASA inspectors reported that they believed it
was important to include stabilised approach criteria in an operations manual.

Comparison with other Metro operators

The investigation sampled five Australian Metro operators about approach
procedures. Three operated the Metro as a Category B aircraft, while two (operator
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#1 and operator #4 in the table below) operated them as Category C aircraft. The
approach speeds, approach configuration and stabilised approach speeds and rates

of descent used by each operator are presented in the table below.

Initial approach

Final approach

Stabilised approach

fix fix speeds/rate of descent
Operator #1 160 — 180 kts 140 — 160 kts 1000 ft
Flaps — quarter Flaps — half Speed < Vgge + 20
Gear —up Gear — down RoD < 1,000 ft/min
Operator #2 170 +/- 10 kts 130 kts 1000 ft
Flaps — half Flaps — half Speed: < Vg + 10
Gear —up Gear — down RoD not > 500 ft/min
Operator #3 135 — 150 kts 135 kts 200 ft
Flaps — half Flaps — half Speed Vpge t0 Ve + 5
Gear — down Gear — down RoD < 1,000 ft/min
Operator #4197 200 kts 160 kts 300 ft
Flaps — up Flaps — half Speed Vigg + 20
Gear —up Gear — down RoD not > 1,000 ft/min
Operator #5 < 180 kts 130 kts 300 ft
Flaps — half Flaps — half Speed < Vg + 10
Gear —up Gear — down RoD < 1,000 ft/min
Transair chief 140 kts 125 — 130 kts None
pilot Flaps - quarter Flaps - half
Gear - up Gear - down
Transair 120 - 180 kts 85 — 130 kts None
Operations configuration not configuration not
Manual specified specified
Accident flight 229 kts 177 kts
Flaps — up Flaps - half
Gear — probably Gear — probably
up down

Instrument approach procedures

Part B of the Transair Operations Manual provided guidance to crews for the
conduct of an instrument approach. The pilot in command was responsible for
ensuring that a ‘crew briefing” was conducted prior to commencing the approach.
The briefing called for the handling pilot to review the approach chart for the
procedure to be flown and to nominate the tuning and identification of the required
navigation aids.

The non-handling pilot was tasked with monitoring the approach and calling any
deviations, including:

« altitude errors in excess of 100 ft;
» deviations in excess of 10 kts from the nominated airspeed,;

» arate of descent on final approach in excess of 1,000 ft/min;

107 This operator utilised a Metro 3 flight simulator with both visual and motion systems to conduct
most of its endorsement training and proficiency checks.
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e approaching any instrument approach altitude restriction; and

« altitudes of 500 ft, 200 ft, and 100 ft above the minimum descent altitude
(MDA) in IMC.

The non-handling pilot was also required to advise the handling pilot of tracking
errors for the NDB and VOR approaches and tracking and glidepath errors for an
ILS approach. The manual did not specify any requirements in relation to a RNAV
(GNSS) approach.

The landing checklist was required to be completed no later than the outer
marker!% or in VMC by 1,000 ft AGL. At 400 ft AGL the non-handling pilot was
to call the check for confirmation that the landing gear was down and locked, flaps
set and that the runway was clear.

The procedures did not make reference to using the distance/altitude table included
on instrument approach charts during the approach.

RNAV (GNSS) instrument approach procedures

RNAYV (GNSS) approach procedures were located in Part A of the Transair
Operations Manual. Information relating to the RNAV (GNSS) approach
procedure was generic and directed crews to the receiver manufacturer’s
operational documentation carried in the aircraft.

The manual stated that, when the aircraft was operated by two pilots, all GPS
switching was carried out by the non-handling pilot on confirmation from the
handling pilot. Other actions relating to the operation of the GPS were setting the
GPS approach switch to the ‘arm’ position at 30 NM from the destination
aerodrome and entering the altimeter setting of the destination aerodrome.

Missed approach

The Transair Operations Manual did not specify that a missed approach should be
initiated if the approach became unstable, nor did it specify the pitch attitude and
configuration of the aircraft required for the missed approach manoeuvre. The
Approved Airplane Flight Manual specified a target speed and the configuration
for the missed approach manoeuvre.

108 The outer marker refers to a beacon about 4.5 NM from the runway threshold, which is part of an
instrument landing system.
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Ground proximity warning system procedures

The procedures in the Transair Operations Manual for responding to GPWS
warnings during flight at night or in IMC by the handling pilot was as follows.

Position Warning Action
Instrument ‘SINK RATE’ or Check approach profile and prepare for
approach ‘BELOW G/S missed approach
Final approach ‘MINIMA’ If visual land, if not visual complete the
missed approach procedure
Descent ‘SINK RATE’ or ‘PULL Immediately apply go-around power and set
UP’ the go-around attitude

The Transair Operations Manual did not make reference to the mode 2 alert
‘terrain terrain’.

The Approved Airplane Flight Manual supplement for the GPWS installed in VH-
TFU provided the following procedure if a mode 2 warning was encountered in
IMC or at night:

a) Level wings and simultaneously pitch up at a rotation rate of 2 to 3
degrees per second to the best angle of climb attitude (approx. 15

deg.).
b) Apply maximum power.

c) Monitor radio altimeter for trend toward terrain contact and adjust
pitch attitude accordingly upwards as necessary, honoring pre-stall
buffet/warning.

d) Continue maximum climb straight ahead until visual and aural
warnings cease.

The chief pilot reported that the Honeywell GPWS Mark VI Warning System -
Ground Proximity Warning System Pilots Guide was kept in the aircraft and many
photocopies were made.

Route and aerodrome requirements

Part C of the Transair Operations Manual contained information relating to route
and aerodrome requirements. For the Cairns — Bamaga route, a note stated that the
last route segment was to be flown in VMC. The last route segment was 122 NM,
ending at Bamaga aerodrome. The chief pilot reported that this requirement was
included in the manual because he was not in favour of the RNAV (GNSS)
approach. For the Cairns — Lockhart River — Bamaga section, no similar note was
included.

Other issues

A review of the Transair Operations Manual also noted that it did not contain the
following information:

» any information or guidance on the requirements or use of the radio
altimeter;

e any guidance on crosswind limits;
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e any company guidance on the use of weather radar during descent or the
instrument approach; and

» any standard phraseology that could be used by crew members to
challenge the other crew member when errors were detected and not
corrected.

Other aspects noted were:

» elements of the descent and approach standard operating procedures were
distributed throughout the Transair Operations Manual as suggested by
CAAP 215 framework, and there was no consolidation of standard
operating procedures in Part B of the manual;

» there was little guidance provided in the Transair Operations Manual as to
how to accomplish standard operating procedures in a multi-crew
environment;

» the manual stated that ‘the NFP shall assist the FP in any way necessary to
allow the FP to concentrate on physically flying the aircraft’ was open to
interpretation and would have been difficult for company check pilots to
enforce that standard operating procedure; and

» the Transair Operations Manual specified when deviations in tracking,
airspeed, rate of descent and altitude limitations were to be announced by
the non-handling pilot, but there was no standard phraseology provided
that could be used by the crew members to announce these deviations
during an instrument approach or to determine the possibility of pilot
incapacitation during the approach.

1.17.8 Transair’s flight crew training and checking processes

Regulatory requirements
CAR 217 stated:

(1) An operator of a regular public transport service, an operator of any
aircraft the maximum take-off weight of which exceeds 5,700 kilograms
and any other operator that CASA specifies shall provide a training and
checking organisation so as to ensure that members of the operator’s
operating crews maintain their competency.

(2) The operator must ensure that the training and checking organisation
includes provision for the making in each calendar year, but not at
intervals of less than four months, of two checks of a nature sufficient to
test the competency of each member of the operator’s operating crews.

(3) The training and checking organisation and the tests and checks
provided for therein shall be subject to the approval of CASA.

(4) A pilot may conduct tests or checks for the purposes of an approved
training and checking organisation without being the holder of a flight
instructor rating.

CAO 82.3 provided further requirements in relation to the training and checking
organisation of an operator of RPT services in low capacity aircraft. It stated:
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Each operator must ensure that a person does not act as an operating crew
member on a scheduled revenue service unless that person has satisfactorily
completed all necessary training programs and proficiency checks and has
been certified by a check pilot as being competent to act as an operating crew
member.

Appendix 2 of CAO 82.3 included further regulatory requirements, including:

The operator must appoint sufficient personnel to ensure that all training
programs, examinations and proficiency checks can be undertaken to the
satisfaction of CASA.

Appendix 2 to CAO 82.3 also required the operator to provide a training and
checking manual. The CAO stated that the manual must include, among other
things, the duties, responsibilities and proficiency requirements of training and
checking personnel, and course outlines and syllabuses for each flight training
program.

CAO 82.3 required the operator to maintain up-to-date records showing the recent
experience status of each flight crew member, the currency of licences and the
ratings and endorsements held by each crew member.

Transair’s training and checking organisation

CASA originally issued an approval for Transair to operate a check and training
organisation under CAR 217 in August 1995. This approval was subsequently
reissued in August 2001.

The chief pilot was the head of Transair’s CAR 217 approved training and
checking organisation. CASA approval of the position of head of training and
checking was not required when this position was held by the chief pilot and the
chief pilot was a CASA-approved check pilot authorised to conduct proficiency
checks on pilots working for that operator.

The Transair Operations Manual indicated that the chief pilot was responsible for
the overall monitoring of operational standards and supervising the checking and
training of all company pilots. The chief pilot was also to ensure that there were
sufficient check pilots to carry out the check and training functions of the company.
The Transair Operations Manual required that the number of check pilots be
ascertained by the conduct of a task analysis which was to be carried out by the
chief pilot. No record of any task analysis carried out by the Transair chief pilot
was found by or provided to the investigation.

The Transair Operations Manual indicated that the position of deputy chief pilot
was part of the check and training organisation and was responsible to the chief
pilot for managing Transair’s training and checking program, with specified duties
including scheduling all training and checking requirements for flight crew, and
monitoring the progress of flight crew undergoing training. The deputy chief pilot
reported that he was not aware of these requirements. He only held supervisory
pilot approval within Transair’s training and checking organisation (see below) and
reported that the chief pilot conducted most of the responsibilities relating to
training and checking outlined in the Transair Operations Manual. The deputy
chief pilot also reported that, because his roster duties mainly consisted of night
flying, he rarely went into the Brisbane office during normal business hours.

There were additional positions nominated within Transair’s training and checking
organisation that were responsible for the operating standards and competency
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assessment of Transair’s flight crew. These personnel were nominated in the
positions of check pilot, training pilot or supervisory pilot.

Check pilots

A check pilot was a person approved by CASA under CAO 82.0 to conduct
proficiency checks within a CAR 217 organisation. CASA also routinely provided
check pilots with delegations that enabled them to conduct the flight test for the
renewal of an instrument rating (CAR 5.19) and issue the rating in a pilot’s
loghook (CAR 5.14).

The then CAA had indicated in a letter to the Transair chief pilot in July 1990 that:

Check pilots are responsible for ensuring that flying operations are conducted
in accordance with, and meet the standards defined by the Civil Aviation
Regulations and their supporting legislation, and the company Operations
Manual.

The Transair Operations Manual defined the responsibilities of a check pilot as
including the conduct of proficiency checks, instrument rating renewals and
endorsement training. The manual also stated that check pilots for turbine aircraft
had to hold or have held a Grade 1 or 2 multi-engine flight instructor rating or have
held a previous multi-engine check or training approval.

The Transair Operations Manual also stated that there were two check pilots
approved for Metro operations: the chief pilot and a contractor check pilot. Most of
the proficiency checks conducted on Transair’s Metro pilots were carried out by
the chief pilot.

Both the chief pilot and the contractor check pilot held appropriate check pilot
approvals from CASA. The CASA flight crew licensing database recorded that the
chief pilot’s approval as a check pilot expired on 11 November 1997. CASA
reported that this approval had never been cancelled, and there was no
documentation on CASA files that indicated that the approval had been
cancelled.109

As far as could be determined, the Transair chief pilot’s delegation under CAR
5.19 was first issued in May 1994. From May 1994 until April 2003, there was a
condition on the delegation that required the chief pilot to hold a Grade 1 flight
instructor (aeroplane) rating.11° The chief pilot had never held a flight instructor
rating. This condition was removed from his delegations in April 2003.

109 The CASA database also recorded that the Transair chief pilot had a check pilot approval for a
different operator commencing on 12 November 1997. This approval, and the cancellation of the
Transair approval, were both entered in the CASA database at about the same time on 15 January
1998. Accordingly, the database entry showing that his Transair approval had been cancelled
appeared to be a data entry error. This error had remained undetected from January 1998 until
March 2007.

110 CASA inspectors reported that this condition was sometimes inadvertently included on CAR 5.19
instruments of delegation, but were not applicable for check and training pilots under a CAR 217
organisation.
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Training pilots

A training pilot was a person approved by CASA under CAO 82.0 to conduct
endorsement training and other flight training within a CAR 217 organisation.
CASA routinely provided training pilots with an approval under CAR 5.21 to
conduct endorsement training and a delegation to issue the endorsement in a pilot’s
loghook (CAR 5.23).

According to the Transair Operations Manual, the responsibilities of training
pilots included endorsement training. The required qualifications outlined in the
manual for a training pilot were the same as those for a check pilot.

Both the chief pilot and the contractor check pilot held appropriate training pilot
approvals from CASA.11! Most of the endorsement training for Transair Metro
pilots was conducted by the chief pilot.

Supervisory pilots
Supervisory pilots were not required to be approved by CASA.

The Transair Operations Manual stated that supervisory pilots were responsible
for the “supervision of endorsed pilots acting in command under supervision
(ICUS)’. The Transair chief pilot reported that supervisory pilots also flew with
new copilots. The manual stated that the required qualifications of a supervisory
pilot were at least 200 hours on type and at least 12 months experience with the
company.

According to the Transair Operations Manual, prior to conducting supervisory
pilot duties, a pilot had to complete a line proficiency check from the right seat!12
over at least two sectors, and a ground briefing session on the ‘preparation of
flight’, “flight planning’ and ‘captaincy’ items on the company’s proficiency line
check form. There was no regulatory requirement or requirement in the Transair
Operations Manual to have completed any training on the principles and methods
of instruction.1® One Transair supervisory pilot reported that he was not provided
with any guidance as to how to conduct the duties relating to this role.

The Transair Operations Manual listed the person who held the deputy chief pilot
position as being the only supervisory pilot for the Metro fleet. However, other
pilots had been approved by the chief pilot as supervisory pilots. These included
the pilot in command of VH-TFU and one other pilot based in Cairns. The pilot in
command had no previous training or instructing experience.

Endorsement training

The Transair Operations Manual contained a section dealing with endorsement
training on aircraft. All pilots required to undergo conversion training or requiring
endorsement on particular aircraft types would have to complete the training

111 The CASA flight crew licensing database did not list a CAR 5.21 approval for the chief pilot in
respect of pilots employed by Transair. However, the investigation identified a valid instrument
of approval dated 4 September 1995 on archived CASA files.

112 The right seat is normally the operating position for the pilot performing copilot duties.

113 CASA’s Air Operator Certification Manual (AOC Manual) (see Section 1.18.2) stated that
supervisory pilots should have training in the principles and methods of instructions.
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outlined in Annex 4 of Part D2 of the manual. Annex 4 indicated that the content of
initial training on a company turbine aircraft would consist of a 4-day ground
school on the aircraft, its operating systems, the Transair Operations Manual and a
performance examination. The flight training for the aircraft would consist of two
in-flight exercises, one covering general aircraft operations and the other covering
circuit operations.

Training in multi-crew procedures was not included as part of the endorsement. As
with the crew of the accident flight, most pilots starting with Transair had no
previous multi-crew experience. There was no regulatory requirement in Australia
for flight crew undergoing a type rating on a multi-crew aircraft to be trained in
procedures for crew incapacitation and crew coordination, including allocation of
pilot tasks, crew cooperation and use of checklists. Although this was required
from July 1988 under the ICAQO’s Annex 1 Personnel Licensing, eighth edition,
CASA had notified ICAOQ in 2000 of a ‘difference’ with respect to paragraph
2.1.5.2a of this standard.14

The Transair chief pilot reported that he did not always follow the syllabus of
training listed in the Transair Operations Manual. He tailored the training to the
knowledge and experience of the person undergoing the endorsement training.
Where previous knowledge was evident, he spent less time explaining the systems
and moved on in the course. These comments were supported by a senior CASA
flying operations inspector who underwent Metro endorsement training conducted
by the chief pilot in 2001. This inspector had considerable experience operating
turbine aircraft and had come from a heavy-jet airline background. He reported that
the ground school conducted during his endorsement by the chief pilot was of 3
days duration, was conducted on a one-to-one basis, and covered all the systems
and performance calculations.

Several Transair pilots who underwent ground school training with the Transair
chief pilot reported that they were not given any formal classroom training during
the ground school, instead they were provided with a copy of the FlightSafety
International SA-227 Pilot Training Manual and the engineering examination and
told to return the examination when it had been completed (see also Section 1.5.2).
This was the case even for pilots who had no previous turbine aircraft
endorsements or multi-crew experience. Other Transair pilots, who completed the
Metro ground school with a Transair supervisory pilot, reported that they were
provided with formal classroom training.

The pilot in command’s pilot file did not contain any document recording the
completion of a Metro ground school, but the file included an undated engineering
examination. A family member reported that the copilot was provided with a
training manual to study and was not given any formal classroom training during
his ground school.

The contractor check pilot occasionally used by Transair displayed a different
approach to the conduct of endorsement training, reporting that he spent 5 days
delivering the ground school; 3 days covering the systems on board the aircraft, 1
day on aircraft performance calculations and 1 day on multi-crew operation
procedures. This check pilot also commented that the endorsement training

114 CASA reported that the notification of a difference with ICAO was legitimate and commonly
used by all nations. In respect of this particular standard, the following countries had filed a
difference: Australia, Bulgaria, France, New Zealand, Saudi Arabia, Spain and Zambia.
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provided by Transair was basic, the standard of endorsed pilots was barely
adequate, and no consolidation training was provided following the endorsement
(see also Section 1.17.9).

A Transair supervisory pilot reported that it was common for both he and the pilot
in command to spend additional time training new copilots when they arrived at
Cairns as they were not sufficiently trained during the endorsement process to carry
out the role and functions of a copilot. He reported that the level of systems
knowledge displayed by newly-arrived copilots was ‘poor’. This supervisory pilot
also reported that he and the pilot in command had both expressed their concerns
about the level of training provided to pilots during their endorsement to the
Transair chief pilot on a number of occasions.

Issuing of endorsements — pressurisation system
CAR 5.167(1) required that:

...an air transport pilot (aeroplane) licence does not authorise the holder of

the licence to fly an aeroplane as pilot in command, or co-pilot, unless the

holder also holds:

(@) atype endorsement or class endorsement; and

(b) if the aeroplane has a special design feature—a special design feature
endorsement;

that authorises the holder to fly the aeroplane in that capacity.

CAR 5.06 outlined a similar requirement for pilots holding a commercial pilot
(aeroplane) licence, regardless of whether they operated as pilot in command or
copilot. According to CAR 5.01, special design features included a pressurisation
system. No special design feature endorsement for the pressurisation system was
entered in the pilot in command’s or copilot’s logbook when they were issued with
their Metro endorsements, and their logbooks showed that all the aircraft types
flown previously by them were non-pressurised aircraft types.

A review of a sample of other Transair pilot files!®> showed that most of them also
had not been issued with a special design feature endorsement for the
pressurisation system when they received their Metro endorsements. The Transair
chief pilot reported that he provided training on the pressurisation system during
endorsement training. Consequently, the absence of the special design feature
endorsement in the pilots’ logbooks appeared to be an administrative error.

Post-endorsement training and clearance to line operations

The Transair Operations Manual required post-endorsement training to be
completed by all pilots following initial endorsement and before operating as a
crew member in RPT, charter or aerial work operations. The manual stated that this
training shall include the following subject areas: flight planning, loading, systems,
performance, check lists, flight procedures, navigation and route knowledge. The
manual required that all post-endorsement training be recorded on the appropriate
form and kept on the pilot’s file.

The manual also specified minimum flight time on type before pilots could operate
as crew members on flights for Transair. A pilot in command on RPT, charter or

115 Pilot files sampled for this investigation were those of some training pilots, the pilots based in
Cairns at the time of the accident, and some other pilots who had previously operated at Cairns.
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aerial work operations was required to have a minimum of 50 hours on type before
being authorised to conduct line operations.16 For a copilot on RPT or charter
operations, the manual required a minimum of 10 hours and a minimum of three
sectors before the pilot could be “cleared to line’. The chief pilot reported that his
understanding was that the 10-hour requirement in the Transair Operations
Manual for copilots could be completed with a supervisory pilot during revenue
operations.

The Transair Operations Manual stated that, before being “cleared to line’, pilots
in command and copilots were required to undertake a proficiency route check over
at least two sectors with a check pilot. CAO 82.3 also stated:

Each operator must ensure that a person does not act as an operating crew
member on a scheduled revenue service unless that person has satisfactorily
completed all necessary training programs and proficiency checks and has
been certified by a check pilot as being competent to act as an operating crew
member.

Both the pilot in command and copilot of the accident flight had completed a flight
proficiency base check as part of their endorsement training. The pilot in
command’s pilot file showed that he had then undergone 50 hours in command
under supervision flying with a supervisory pilot. However, he had not been
cleared to line by a check pilot. Following the copilot’s endorsement (4.2 hours),
the copilot conducted his next flight on a freight charter flight with a supervisory
pilot (see also Section 1.5.2). He was not cleared to line by a check pilot. A review
of a sample of Transair pilot files found that most had not been cleared to line by a
check pilot.

Induction and recurrent training

The Transair Operations Manual indicated that all personnel associated with flight
operations would ‘as soon as practicable’ undergo instruction on the company, its
operations and dangerous goods manuals and its safety program.

The induction training required by the Transair Operations Manual also indicated
that pilots would have to undergo additional training. The additional training
included:

c. Where required, a pilot shall complete the ‘GPS under the IFR’ as per
Annex 1, prior to being ‘cleared to line’

e. All new pilots shall complete the Human Factors Management (HFM)
induction course, as per Annex 2, within 6 months of joining the
company.

In addition to the initial induction training, the Transair Operations Manual also
required that pilots complete a recurrent human factors management course every
15 months training (see below). The manual specified no other recurrent flight
training requirements. Pilots reported that they had received no recurrent flight
training of any form while employed at Transair.

116 CAO 82.3 Appendix 4 listed the qualifications required for pilots of an aeroplane with a MTOW
greater than 5,700 kg engaged in RPT operations. A pilot in command was required to have,
among other things, 50 hours in command or in command under supervision on the aircraft type.
There was no requirement for the copilot to have any experience on the aeroplane type other than
holding an endorsement.
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Human factors management training

Transair flight crew operating the Metro aircraft performed the roles of handling
and non-handling pilot on alternate sectors in a multi-crew environment. Human
factors management courses (generally known as crew resource management or
CRM training!'7) are designed to teach flight crew the non-technical skills essential
for operating in a multi-pilot team in a complex time-critical environment (see
Section 1.20).

Transair’s human factors management courses, as outlined in the Transair
Operations Manual, were an extension of the air transport pilot licence (ATPL)
syllabus and revolved around classroom-based awareness training. The manual also
specified that discussions after a check flight between the check pilot and pilot
under assessment should cover ‘technique, safety, and human factors matters’ on a
discussion rather than an instructional basis.

No record could be located to indicate that the pilot in command had completed the
Human Factors Management Induction Course or any Human Factors Management
recurrent training course, either before or after commencing employment with
Transair in 2001. There was also no record of the copilot having completed the
Human Factors Management Induction Course since his appointment in February
2005. However, he was still within the initial 6 months period of his employment
as specified in the Transair Operations Manual. None of the other Cairns-based
pilots reported that they had completed any human factors management training.

A Transair supervisory pilot had provided instruction in CRM to the Trans Air
PNG pilots while working for that operator. The Transair chief pilot had completed
a CRM course with that instructor in August 2002. He reported that some other
Transair pilots had also completed CRM training about this time. The chief pilot
reported that he had stopped CRM training at Transair after this time as he had
been using two different instructors who were not consistent with each other.

RNAYV (GNSS)!18 approach training
CAO 40.2.1 paragraph 13.3.4 stated:

For the purposes of regulation 5.16119, it is a condition of each instrument
rating that the holder of the rating must use only the types of navigation aids
or procedures endorsed in the holder’s personal log book when exercising the
authority given by the rating.

117 There were no specific regulatory requirements in Australia for operators to provide CRM
training (see Section 1.20.7). However, by including a requirement for CRM training in the
Transair Operations Manual, the provision of that training to Transair pilots was mandatory and
subject to regulatory enforcement. CAR 215(9) stated that ‘Each member of the operations
personnel of an operator shall comply with all instructions contained in the operations manual in
so far as they relate to his or her duties or activities’.

118 GPS/NPA refers to global positioning system non-precision approaches, referred to as RNAV
(GNSS) approaches in this report.

119 CAR 5.16(1) stated ‘CASA may issue, or renew, a flight crew rating, or grade of flight crew
rating, subject to any condition that is necessary in the interests of the safety of air navigation’.
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CAO 40.2.1 paragraph 13.4A further stated:

For regulation 5.16, a person who has a RNAV(GNSS) endorsement must
not conduct a RNAV(GNSS) approach in 1.M.C. as pilot in command of an
aircraft unless he or she has carried out at least 3 RNAV(GNSS) approaches
in flight, or in a synthetic flight trainer, using a GNSS receiver:

(a) which is the same as that fitted in the aircraft; or

(b) which CASA has determined in writing is to be taken as being the same
as that fitted in the aircraft.

CASA reported that the intent of the CAO was to require, for multi-crew aircraft,
that both flight crew be endorsed on a particular instrument approach in order to

conduct that instrument approach. However, many pilots interpreted the CAO as
requiring only the pilot in command to be endorsed on the particular approach.

The chief pilot stated that it was a company policy that both pilots of a multi-crew
aircraft had to hold an RNAYV (GNSS) approach endorsement in order to conduct
that type of approach. The Transair Operations Manual included the following
crew requirements that related to the use of RNAV (GNSS) approaches:

Flight crew are to:

- hold endorsements for GPS Primary means navigation and GPS/NPA
- have been assessed as proficient

- meet the GPS recency requirements.

Transair pilots reported that it was common knowledge that both pilots were to be
RNAYV (GNSS) endorsed for the crew to conduct an RNAV (GNSS) approach. A
supervisory pilot reported that the pilot in command was also aware of this
requirement. All of the Cairns-based pilots, including the pilot in command, were
aware that the copilot was not RNAV (GNSS) endorsed.

The Transair chief pilot reported that it was a requirement for Transair pilots to
have an NDB approach endorsement on their instrument rating, but it was not a
requirement for them to hold an RNAV (GNSS) endorsement. He stated that if they
had the endorsement, he “would not stop them’ using it to do approaches. The chief
pilot stated that, even though he held an endorsement, he was not comfortable with
the nature of RNAV (GNSS) approaches. He believed they were more complex
than NDB approaches, and he also did not like the fact that distance was indicated
to the next waypoint rather than to the point of landing (see Section 1.19.4).

The Transair Operations Manual contained a training syllabus for GPS training,
covering ‘Primary means En route Navigation’ and ‘GPS Non Precision
Approaches’. Transair pilots reported that they had to arrange their own RNAV
(GNSS) endorsement training as the company did not provide this training.
Transair also did not track pilot recency for RNAV (GNSS) approaches.

Two Transair supervisory pilots reported that they, and the pilot in command, had
frequently complained to the chief pilot that not all of the pilots based in Cairns
had a RNAV (GNSS) approach endorsement. They believed such an endorsement
was necessary, because the only available instrument approach for Bamaga was an
RNAYV (GNSS) approach.

In addition to the copilot of the accident flight, one of the other four pilots based in
Cairns (a pilot in command) at the time of the accident had not obtained an RNAV
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(GNSS) approach endorsement. Another Transair pilot in command, who was
occasionally based in Cairns to provide roster relief, also did not hold an RNAV
(GNSS) approach endorsement.

In an email to family and friends in April 2005, the copilot described a situation
where he was part of a crew operating an RPT flight to Bamaga with another pilot
in command who was also not RNAV (GNSS) endorsed. The crew initially could
not make visual contact with the ground at the lowest safe altitude, but eventually
found a hole in the cloud and descended to 500 ft in rain showers. The crew then
made several attempts to visually locate the aerodrome before they succeeded.

Ground proximity warning system training program

In a letter dated 24 September 1999, Transair indicated to CASA that it would be
equipping its aircraft with predictive GPWS (or TAWS) and nominated four
turbine aircraft as the first aircraft to receive the systems. They also indicated that
flight crew would undergo ‘controlled flight into terrain awareness’ training by
viewing a video, and that the Transair Operations Manual would be amended to
include this training requirement.

The Transair Operations Manual provided brief guidance on procedures to use in
the event of various types of warnings (see Section 1.17.7). There was no training
syllabus for the GPWS in the training and checking part of the manual. In addition,
there was no mention in the manual of the ‘controlled flight into terrain awareness’
video as outlined in the letter to CASA.

The Approved Airplane Flight Manual for each aircraft contained a GPWS
supplement. However, this manual was required to be on board the aircraft at all
times during operation and therefore presented limited opportunities to be used as a
reference or training document.

The Transair chief pilot reported that he expected pilots to respond to the GPWS
warnings by using common sense and initiating a climbing manoeuvre, and that
this information was repeated in the Transair Operations Manual. He reported that
when endorsing pilots, he would have covered the GPWS, but from a technical
side. He also reported that the ground school did not cover what to do from an
operational perspective.

No record of either the pilot in command or the copilot having undergone GPWS
training or “‘controlled flight into terrain awareness’ training could be located by the
investigation. A review of a sample of Transair pilot files found that most had not
received training in GPWS awareness, and most pilots reported not receiving such
training from Transair. None of the Cairns-based pilots had received any training in
this area.

Route checks
CAR 218 required that:

(1) A pilot is qualified to act in the capacity of pilot in command of an
aircraft engaged in a regular public transport service if the pilot is
qualified for the particular route to be flown in accordance with the
following requirements:

(@) the pilot shall have been certified as competent for the particular
route by a pilot who is qualified for that route;
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(b) the pilot shall have made at least one trip over that route within the
preceding 12 months as a pilot member of the operating crew of an
aircraft engaged in any class of operation; ...

The Transair Operations Manual also required that a competency certification had
to be completed by a check pilot for each aerodrome and route to be flown and to
be kept on the pilot’s file.

The Transair chief pilot reported that he would have conducted some of these route
checks himself. However, a review of a sample of Transair pilot files found no
evidence of completed competency forms for any routes. This included the pilot in
command.

A review of the pilot in command’s logbook showed that he first operated into
Bamaga on 19 September 2001. Although this was prior to Transair being
approved to conduct RPT operations on the Cairns — Bamaga — Cairns route, the
flight was part of a regular series of flights on that route starting on 17 September
2001 (see Section 1.17.5). The other pilot on this flight was a line copilot.

The pilot in command’s logbook also showed that he first operated into Lockhart
River on 23 February 2002 on a charter flight with a line copilot. Prior to Transair
operating regular flights into Lockhart River starting 28 August 2004, the pilot in
command operated into Lockhart River on six other occasions. Most of these
appeared to be additional flights following the regular Cairns — Bamaga — Cairns
RPT service each day. All were with line copilots.

Another pilot in command reported that the first occasion he operated into
Lockhart River was as a pilot in command on an RPT flight without being route
checked.

Proficiency checks

CAR 217(2) required that an operator provide two checks of pilot competency each
year (see above). In relation to these checks, CASA’s Air Operator’s Certificate
Manual (see Section 1.18.2) stated the following:

The competency checks required by CAR 217 form part of the approval
process of the organisation. All operating crew require two complete checks
of the competency annually.

In RPT operations, an organisation’s pilots are required to meet additional
regulatory requirements — the flight proficiency checks required by CAO
40.1.5.

The CAR 2 definition of “aeroplane proficiency check” ties the proficiency
check to the CAR 217 competency requirement. For CASA to be satisfied
with an applicant’s proposed tests and checks, a CAO 40.1.5 proficiency
check, appropriate to the aircraft type and the type of operation, should be
regarded as the minimum standard for a competency check for the purposes
of CAR 217.

CAO 40.1.5 contained the contents of the aeroplane proficiency check which
included various components that had to be demonstrated to complete the
proficiency check. These components included a general flying segment, an
instrument flying segment, a twin-engine aircraft emergency manoeuvres section,
bad weather circuit segment, a night flying segment and a general emergency
procedures segment. CAR 249 prohibited the practice of emergency procedures
while passengers were carried on board the aircraft.
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In summary, an RPT operator was required to conduct two checks of a pilot’s
competency each year as per CAR 217(2), and each check needed to be sufficient
to meet the pilot proficiency check requirements of CAO 40.1.5.

The Transair Operations Manual stated the following:

In accordance with the requirements of CAR 217(2), each Company pilot
shall complete 2 flight checks in each calendar year at intervals of not less
than 4 months. Each flight check shall consist of a proficiency base check
and a proficiency line check.

A whiteboard in the Transair Brisbane office, which was used to track pilot recency
(see below), listed base checks and line checks as each having a 1-year recency
requirement.120

The base check required the demonstration of proficiency in the conduct of
emergency procedures and was meant to be flown without passengers on board the
aircraft. The line check could be flown with passengers as part of normal revenue
operations because no emergency procedures were required to be carried out. The
Transair Operations Manual nominated that a check pilot had to be the pilot in
command and that flights had to be over a ‘reasonable length’ and be of a
minimum of two sectors. The proficiency base check could also be used to assess
the pilot for the renewal of an instrument rating.

The Transair chief pilot reported that he thought the requirements of CAR 217(2)
were ambiguous, and that he believed only one base check and one line check per
year were sufficient to meet the requirements of the regulation. He also reported
that the contractor check pilot had asked for clarification from CASA regarding the
required frequency of proficiency checks. The response from a CASA inspector
was:

The interpretation that you will read from the regulation is that two checks
are required in a year.

I have tried to read four into it, but can’t. So the minimum is two.

The contractor check pilot and the CASA inspector both reported that the two
checks required each year had to meet the requirements of a base check or an
instrument rating renewal. They also reported that a line check was not sufficient to
meet the requirements of one of the two proficiency checks specified by CAR
217(2). Two other CASA inspectors supported this interpretation of the regulation.
Another CASA inspector reported that he believed that one base check and one line
check per year may be sufficient.

An examination of a sample of Transair pilot files revealed that only one flight
proficiency base check and generally one flight proficiency line check had been
conducted per year. Almost all of the base checks were conducted by the chief
pilot. The contractor check pilot was used to conduct the base checks on the chief
pilot, but performed few other proficiency checks (see also Section 1.17.9). The
chief pilot had conducted about half of the line checks. The other line checks were
conducted by supervisory pilots, who were not approved to conduct such checks.

120 In another section of the Transair Operations Manual discussing types of records, it was stated
that the “flight proficiency base check’ form was to be completed after each 12-monthly base
check, and the “flight proficiency line check form” was to be completed after each 12-monthly
line check.
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1.17.9

As outlined in Section 1.5.1, the pilot in command had undergone such base checks
and line checks about once per year since joining the company in 2001. The copilot
had only been with the company for less than 3 months, so no recurrent proficiency
checks were required.

Pilots reported that some supervisory pilots would provide briefings prior to check
and line training flights, and debriefings following such flights. However, when the
Transair chief pilot or the pilot in command conducted the check or training flights,
little briefing or debriefing was conducted.

Supervision of flight operations

Cairns base

The Transair chief pilot stated that he would visit the Cairns base about every 3
months to conduct checks and have meetings with the base pilots. He reported that
these meetings were ‘quite extensive’ about the operation and Aero-Tropics.
Cairns-based pilots reported that the chief pilot did not use his visits to proactively
discuss operational standards with the pilots, and flight standards meetings were
not convened.

A review of the training and checking records for a sample of Cairns base pilots
indicated that the chief pilot conducted about half of the base checks on these pilots
in Brisbane. The chief pilot reported that he conducted ‘two or three trips’ of line
flying from the Cairns base per year. A review of some of the Cairns-based pilot
files revealed that the chief pilot conducted some line checks of these pilots from
Cairns. A review of the pilot in command’s logbook showed that the chief pilot
operated with the pilot in command from Cairns on three occasions, including two
line checks. The contractor check pilot reported that he never conducted line
operations at the Cairns base.

The Transair Operations Manual did not specify required qualifications for the
position of a base manager. The chief pilot stated that he chose the pilot in
command for the role of Cairns base manager primarily on the basis of time on the
job. The chief pilot stated that he did not conduct any on-going assessments of the
pilot in command in this role, relying on feedback from CASA audits.!2

On 27 April 2004, the pilot in command of the accident flight wrote a letter to the
chief pilot requesting a pay rise. In the letter he stated that “...you have been quite
satisfied with the operation here in Cairns to which | oversee and that it takes very
little involvement on your behalf’. An email from the pilot in command to the
Transair chief pilot on 25 August 2004 stated “...once again communication has
been lacking between you and us, as | was only to find out in reading the Cairns
Post last Friday [20 August 2004] that we were now conducting RPT services out
of Lockhart River’. As noted in Section 1.17.5, these flights commenced on 28
August 2004. The pilot in command operated into Lockhart River on the 28 August
2004 flight.

121 CASA records show that the September 2001 and February 2005 audits of Transair included en
route inspection flights from the Cairns base. Neither of these flights involved the pilot in
command of the accident flight.
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The Transair Operations Manual stated that one of the duties of the base manager
was to attend flight standards meetings as required. There was no evidence that any
such meetings had taken place. The chief pilot reported that there had been no
meetings of check, training and supervisory pilots to discuss standards.

Cairns-based pilots reported that the pilot in command, in his role as base manager,
was effective at ensuring maintenance concerns were promptly resolved. However,
a number of Cairns based pilots reported that other supervisory pilots, rather than
the base manager, actively encouraged a culture of pilots following company
procedures.

Pilots at the Cairns base reported that they were responsible for keeping track of
their instrument approach and night recency on an ongoing basis. Each month they
were required to pass recency data on to the base manager, who was required to
forward the information to the main office in Brisbane. The chief pilot reported that
the data would then be placed on a whiteboard in the Brisbane office. An
examination of the whiteboard 6 days after the accident showed that instrument
approach recency was listed for NDB and ILS approaches, but RNAV (GNSS)
approach recency was not listed. The whiteboard did not include two Cairns pilots
who had joined in early 2005.

Other bases

The contractor check pilot reported that the chief pilot had asked him to conduct
some line flights with pilots from Transair’s Big Sky Express operation based at
Inverell and review the standard of flight operations. The check pilot submitted a
report to the chief pilot in September 2004 regarding his observations. His
assessments included the following issues.

e The operation was not up to RPT standard.

e The pilots in command were not consistently following standard operating
procedures.

e The pilots had ‘a bare bones endorsement’ and ‘no follow up training’, and
their systems knowledge was “poor’.

e The operation was in its infancy and urgently needed direction.

The contractor check pilot recommended that the pilots be provided with CRM
training and ground school training on systems and performance. The contractor
check pilot reported that he did not receive a response from the chief pilot
regarding his report. The chief pilot reported that he could not recall receiving a
report.
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1.17.10

Transair’s safety management processes

Overview
CASA defined a safety management system?22 as

... an integrated set of work practices, beliefs and procedures for monitoring
and improving the safety and health of all aspects of your operation. It
recognises the potential for errors and establishes robust defences to ensure
that errors do not result on incidents or accidents.

In April 1998, CASA published the Aviation Safety Management — An operator’s
guide, which contained suggested practices for general aviation charter operators
and low capacity RPT operators for implementing a safety program. The guide
stated:

The ultimate responsibility for safety rests with the directors and
management of the company. The whole ethos of a company’s attitude to
safety — the company’s safety culture — is established from the outset by the
extent to which senior management accepts responsibility for safe operations,
particularly the proactive management of risk.

Regulatory requirements

The Civil Aviation Regulations 1988 did not require AOC holders to have a safety
management system in place.123 However, CASA provided guidance material to the
industry in the form of the Aviation Safety Management guide and replacement
guidance material on safety management systems in July 2002. CASA also
published several educational articles on the topic in its Flight Safety Australia
magazine. CASA advised that its safety management system materials had been
used by other countries overseas, and that it had contributed significantly to ICAO
developments in this area.

Section 28BE of the Civil Aviation Act 1988 placed the main responsibility for the
safety of operations on the AOC holder and any company directors associated with
the AOC. The CASA Aviation Safety Management guide suggested that:

One proven way of improving safety — and meeting legal requirements of
Section 28BE of the Act — is for operators to take a leadership role in
building a safety program.

Overview of Transair’'s aviation safety program

In December 1999, CASA conducted its first safety systems-based audit of
Transair. This audit found among other things (see Appendix H), that Transair had
‘inadequate systems of corporate management, control and communication’. At a
meeting with CASA on 14 January 2000, Transair’s chief pilot agreed to a number

122 CASA 2002 Safety Management Systems, What’s in it for you.

123 In May 2000, CASA issued a discussion paper with supporting documentation regarding the
proposed CASR Part 119. CASR Part 119 was intended to incorporate into one document, all
regulatory provisions relating to obtaining and retaining an AOC that authorised the holder to
conduct commercial air transport operations. Sub-part 119.E of the proposed CASR required an
operator to establish and maintain a safety management system. As at the date of this
investigation report CASR Part 119 had not been implemented.
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of undertakings, including establishing the position of a quality manager who
would be responsible for the introduction and managing ‘a comprehensive safety
system within the organisation’. This safety system was to be based on the CASA
Aviation Safety Management guide.

Transair’s aviation safety program was documented in the Transair Aviation Safety
Manual, which was initially issued in September 2003 and amended in November
2004. The safety manual contained the information about the responsibilities of the
aviation safety manager, a hazard and risk management database, and procedures
regarding accident/incident reporting, accident investigation, audits, safety
information distribution and staff training on the safety program. The intended
scope of the safety program was to involve all sections of Transair operations,
including flight operations, ground support operations, and maintenance
operations.

The safety manual stated that:

Transair intends to provide a safe and healthy working environment for all
staff and the highest possible standards of safety for all its customers by the
elimination of all recognised risks. To achieve these goals, Transair will
maintain an active Aviation Safety Manual and all staff are expected to
support the programme and to take an active role in the identification,
reduction and elimination of risks in our operations.

Safety manager

The maintenance controller was appointed to the additional position of aviation
safety manager®? in late 2001 and tasked to implement and manage the safety
program. The safety manager carried out all safety program-related activities
undertaken for Transair, mostly involving dealing with hazard and incident reports,
investigations, safety audits, and safety meetings. The safety manager had previous
experience in implementing a quality management system in a large maintenance
organisation. Both the safety manager and chief pilot attended a safety
management system workshop held by CASA around 2001. The chief pilot was
reported to have had limited day to day involvement in the safety program.

Safety management committee

The chief pilot, safety manager, and operations manager formed a ‘safety
management committee’. All employees were invited to the safety committee
meetings, but remoteness of the ancillary bases and flying duties made this
impractical for line pilots to attend. Although the deputy chief pilot was listed in
the safety manual as a permanent member of the safety committee, his attendance
was reported as being only occasional. The function of this committee was stated in
the safety manual as:

»  toreview the status of current accidents and incidents and any actions

taken

»  toreview the status of current hazard reports and any actions taken

»  toreview any aviation safety audit or inspection reports and actions
taken

124 There was no regulatory requirement for an operator to have a position of safety manager or
quality manager.
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»  toreview and resolve any aviation safety matters brought before the
Safety Management Committee

»  to provide feedback to company staff.

The committee met informally on an irregular basis averaging about every 3
months. It was reported that minutes of these meetings were kept and distributed to
the permanent committee members. Although the investigation sought copies of
these minutes on multiple occasions, Transair did not provide any minutes for
meetings which occurred prior to the accident.

Hazard and incident reporting

The Transair Aviation Safety Manual encouraged employees observing a
hazardous situation that could affect aviation safety to report it to the safety
manager. The manual also stated that any member of staff who became aware of an
accident/incident involving Transair was required to report the matter to Transair’s
Brishane office as soon as practical, followed by a written air safety incident or
accident report by the pilot in command. The manager receiving the form was
required to make copies available to the chief pilot, maintenance controller and the
ATSB.

It was reported that there had been about 17 written hazard/incident reports entered
into Transair’s computer database each year since November 2001. The majority of
these were reported to have been airworthiness issues rather than flight operational

issues. Only written reports were entered into the database.

The investigation identified 24 reports from line pilots received by Transair
management between 8 May 2002 and 7 May 2005 that were required to be
reported to the ATSB under the regulatory requirements!2®, but were not forwarded
to the ATSB. Seven of these that occurred after 1 July 2003 were ‘immediately
reportable’ matters under the Transport Safety Investigation Act 2003 and
Regulations. The safety manager had a limited understanding of what operational
incidents were required to be reported to the ATSB.

Safety audits
Transair’s safety manual stated:

Each base will receive a safety audit at least annually. The Aviation Safety
Manager using other specialist team members as appropriate will conduct the
audits.

The safety manager reported that these safety audits were conducted by himself in
conjunction with the scheduled maintenance audits. The audits covered issues such
as passenger loading, ground procedures, and passenger briefings. They did not
cover flight operational areas. The safety manager stated that a report was written
for each audit and was discussed at the safety management committee meetings.

125 Until 30 June 2003 the relevant legislation was the Air Navigation Act 1920. After that date the
regulatory requirements were contained in the Transport Safety Investigation Act 2003 and
Transport Safety Investigations Regulations 2003.
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Hazard identification and risk management

Reported hazards/incidents were entered into a computer database and likelihood
and consequence ratings were assigned by the safety manager to produce a risk
rating. The circumstances of these hazards and incidents were reviewed where
necessary by the safety manager, and they were discussed at the safety
management committee meetings.

The safety manual did not require that additional risk assessments be conducted for
changes to existing operations or the introduction of new operations. Transair
management also reported that formal risk assessments had not been conducted for
these situations. For example, Cairns-based pilots reported that the chief pilot had
been informed on numerous occasions that all pilots needed RNAV (GNSS)
approach endorsements as this was the only instrument approach available into
Bamaga. There was no evidence that this issue was ever risk-assessed in a formal
way. Similarly, the chief pilot reported that there was no risk assessment for the
introduction of RPT services into Lockhart River.1%6

Other safety program issues

It was reported that the chief pilot could be contacted by any of the line pilots if
they had any concerns regarding operations. However, several Cairns base pilots
reported that they had told the chief pilot about various operational concerns, such
as pilots conducting RNAYV (GNSS) approaches into Bamaga without being
appropriately endorsed, but nothing was done about these issues. The chief pilot
reported that he could not recall any such complaints. Two pilots stated that they
did not bother reporting flight operational hazards because they learnt through
experience that nothing would change as a result.

The safety manager reported that pilots were given awareness training about the
safety program when they started with Transair and then every two years. Flight
crew records indicated that pilots received ‘Aviation Safety Manual
familiarisation’ as part of their ‘Company Maintenance Authority’ training.

Transair’s aircraft maintenance control processes

Transair’s maintenance controller was responsible for the control of all scheduled
and unscheduled maintenance for Transair’s fleet of aircraft. The maintenance
controller was an appropriately licensed aircraft maintenance engineer with lead
auditor qualifications and had the necessary CASA approval.

The maintenance work on the aircraft was performed by two separate external
maintenance providers at Archerfield and Cairns aerodromes. The Transair
Maintenance Control Manual detailed the requirements for maintaining the fleet
and specified the functions and responsibilities of the maintenance controller and
the external maintenance providers.

A review of Transair’s maintenance documentation indicated that VH-TFU was
maintained in accordance with the approved system of maintenance and regulatory
requirements. The review found that there were a number of deficiencies in
Transair’s maintenance control processes that included poor documentation

126 Prior to the introduction of services to Lockhart River, Transair contracted a consultant to provide
appropriate take-off performance charts to the satisfaction of CASA.
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1.18.1

control, the lack of detail on avionic inspection procedures, the absence of a
deferred maintenance procedure and incomplete records of on-aircraft components.
A number of deficiencies were also identified and commented on by CASA during
audits (see also Section 1.18.13).

Regulatory oversight of Transair and Aero-Tropics

The function of the Civil Aviation Safety Authority

CASA was responsible, under the provisions of Section 9 of the Civil Aviation Act
1988, for the regulation of aviation safety in Australia. Section 9 of the Act
included the following:

(1) CASA has the function of conducting the safety regulation of the
following, in accordance with this Act and the regulations:

(@) civil air operations in Australian territory;
(b) the operation of Australian aircraft outside Australian territory;
by means that include the following:

(c) developing and promulgating appropriate, clear and concise
aviation safety standards;

(d) developing effective enforcement strategies to secure compliance
with aviation safety standards;

(e) issuing certificates, licences, registrations and permits;

(f) conducting comprehensive aviation industry surveillance,
including assessment of safety-related decisions taken by industry
management at all levels for their impact on aviation safety;

(9) conducting regular reviews of the system of civil aviation safety in
order to monitor the safety performance of the aviation industry, to
identify safety — related trends and risk factors and to promote the
development and improvement of the system;

(h) conducting regular and timely assessment of international safety
developments.

The two primary means of oversighting an operator’s aviation activities were
assessing applications for the issue of or variations to its Air Operator’s Certificate
(AOC) and associated approvals (including key personnel and training and
checking organisation), and conducting surveillance of its activities on a regular
basis.
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1.18.2 Processes for assessing variations to an AOC

Regulatory requirements

CASA was required by the Civil Aviation Act 1988 to satisfy itself about various
matters when processing an application for the issue of, or variation to, an AOC.
Section 28(1) of the Act stated that:

(1) If a person applies to CASA for an AOC, CASA must issue the AOC if,
and only if:

(a) CASA is satisfied that the applicant has complied with, or is capable
of complying with, the provisions of this Act, the regulations and the
Civil Aviation Orders, that relate to safety, including provisions
about the competence of persons to do anything that would be
covered by the AOC; and

(b) CASA is satisfied about the following matters in relation to the
applicant’s organisation:

(i) the organisation is suitable to ensure that the AOC operations
can be conducted or carried out safely, having regard to the
nature of the AOC operations;

(ii) the organisation’s chain of command is appropriate to ensure
that the AOC operations can be conducted or carried out safely;

(iii) the organisation has a sufficient number of suitably qualified
and competent employees to conduct or carry out the AOC
operations safely;

(iv) key personnel in the organisation have appropriate experience
in air operations to conduct or to carry out the AOC operations
safely;

(v) the facilities of the organisation are sufficient to enable the
AOC operations to be conducted or carried out safely;

(vi) the organisation has suitable procedures and practices to
control the organisation and ensure that the AOC operations
can be conducted or carried out safely;

(vii) if CASA requires particulars of licences held by flight crew
members of the organisation—the authorisations conferred
by the licences are appropriate, having regard to the nature
of the AOC operations...

Section 28(2) of the Act stated that:

The financial position of the applicant is one of the matters that CASA may
take into account in forming a view for the purposes of paragraph 1(a).

Additional regulatory requirements when authorising low capacity RPT
operations

A charter operator seeking authorisation to conduct low capacity RPT operations
had to satisfy a number of additional regulatory requirements before their AOC
could be varied to include RPT operations. The additional requirements were
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specified in the CARs and CAOs!?7 and related to flight crew qualification and
training, the type of aircraft to be used, the maintenance of those aircraft and the
use of licensed aerodromes. More specifically:

» The flight crew requirements included license type and experience levels,
route qualifications, training and proficiency checking. If the operator did
not have an existing training and checking organisation under CAR 217,
this was also required for RPT operations (see Section 1.17.8).

e The aircraft to be used on RPT operations had to be in the normal,
commuter or transport category depending on the aircraft weight.128 They
had to be maintained as Class A aircraft'2® using an approved system of
maintenance, which had to be documented. The operator was required to
appoint a maintenance controller who was responsible for control of
maintenance of the aircraft.

e The aerodromes to be used on RPT operations had to meet certain
requirements and, if not controlled by ATC, a radio communication
confirmation system was required. The operator also had to include certain
information in the operations manual about the aerodromes to be used on
RPT operations.

Assessment process

The procedures for assessing an application for the issue of, or variation to, an
AOC were contained in the CASA Air Operator Certification Manual (AOC
Manual). It contained checklists and explanatory notes to assist CASA inspectors
during the assessment process.3° The manual was publicly available.

The AOC assessment process was divided into a series of phases that required
CASA flying operations and airworthiness inspectors!3! to carry out a number of
tasks, including:

» evaluation of the operator’s manuals and other documents required by the
legislation;

127 For example, CAR 39, 427V, 427ZW, 42ZY, 92A, 217 and 218, and CAO 20.18 and 82.3.

128 The term Commuter Category was defined in FAR 23 Subpart A — General as being ‘limited to
propeller-driven, multiengine airplanes that have a seating configuration, excluding pilot seats, of
19 or less, and a maximum certificated takeoff weight of 19,000 pounds [8,618 kg] or less’.
Commuter Category aircraft had additional design and performance requirements to those
specified in FAR 23 for Normal Category aircraft.

129 CAR 2(1) defined the term Class A aircraft to mean ‘... an Australian aircraft, other than a
balloon, that satisfies either or both of the following paragraphs:
(a) the aircraft is certificated as a transport category aircraft;
(b) the aircraft is being used, or is to be used, by the holder of an Air Operator’s Certificate which
authorises the use of that aircraft for the commercial purpose.’

130 The AOC Manual contained procedures and guidance in two parts: ‘High Capacity RPT
Operations’, and ‘Other than High Capacity RPT Operations’. The material in this report is based
on the content of the ‘other than high-capacity RPT’, which was applicable to Transair. However,
much of the content in the two parts was similar.

131 The term “inspector’ is used in this report to refer to staff employed at CASA as either inspectors
or auditors.
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» inspection of the operator’s organisational structure and staffing, and the
proposed operations, facilities, aircraft and aerodromes, including the
conduct of proving flights; and

» certification of various personnel, and the approval of the training and
checking organisation.

These evaluations, inspections and certifications were supported by a series of
checklists. The AOC Manual required that completed checklists were to be placed
on a certification file ‘as a consolidated record for the basis of certification’. CASA
management reported that the absence of a completed form relating to an
assessment activity did not mean that the activity was not conducted. CASA
inspectors reported that it was their normal practice to place completed checklists
on the certification file.

Document evaluation

The document evaluation phase of the AOC assessment process required CASA
inspectors to conduct a detailed study of the manuals and other documents required
by the Civil Aviation Act 1988 and the Civil Aviation Regulations. An evaluation
of the operations manual was included in this process, and the AOC Manual
indicated that the assessment of the acceptability of the operations manual was
likely to be the most time consuming task in the certification process (see Section
1.18.8).

Inspections

The AOC Manual stated that the inspection phase of the assessment process was
required ‘to verify the information in the documentation and assess the practical
acceptability of the applicant’s written instructions, facilities, services and
equipment’. The inspections included an assessment of the applicant’s management
structure, including the organisation having a sufficient number of suitably
qualified and competent employees, the adequacy of the applicant’s administrative
facilities, the appropriateness of systems to control records such as operational
documentation, the adequacy of training facilities and staff, and whether the
applicant’s aircraft met the required technical and operational standards.

As part of the assessment process, CASA personnel were required to inspect
facilities at all aerodromes used by the applicant, whether used as a base or an RPT
destination. These operating port inspections were intended to verify the accuracy
of the aerodrome information in the operations manual, the suitability of the
aerodrome for the type of aircraft operated by the applicant, and the adequacy of
other facilities including passenger and baggage/cargo handling, and refuelling
arrangements.

CASA also had to decide during the inspection phase whether the applicant needed
to conduct a “proving flight’ to demonstrate that its systems, facilities and
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procedures were capable of working to produce a safe operation that complied with
the legislative requirements.132

Certification of personnel and training and checking organisation

The certification phase included the granting of exemptions, approvals or
permissions by CASA, and the approval of the applicant’s key personnel.
Exemptions, approvals or permissions were granted where, for example, the
applicant proposed an alternative course of action in meeting the intent of the
regulatory requirement. The applicant’s key personnel approved during this phase
included the chief pilot and the head of aircraft airworthiness and maintenance
control (maintenance controller).

The certification phase also involved the approval of the applicant’s training and
checking organisation if that organisation was required under the proposed AOC;
for example if the applicant was seeking authorisation to conduct RPT operations
and did not already have a training and checking organisation in place. The
approval included the head of training and checking, the training and checking
manual, training facilities, training pilots, check pilots and other training staff.

Processes for conducting surveillance

CASA'’s approach to surveillance

In order to fulfil the function prescribed in Section 9 of the Civil Aviation Act 1988,
CASA developed a surveillance program to determine whether aircraft operators,
maintenance organisations and other organisations were meeting the regulatory
requirements. The CASA Surveillance Procedures Manual defined surveillance as:

... the mechanism by which CASA monitors the on-going safety health and
maturity of permission holders undertaking aviation endeavours. Surveillance
comprises scheduled audits, special audits and spot checks. It is the
examination and testing of systems including sampling of products, and
gathering of evidence, data, information and intelligence.

The surveillance program was documented in various CASA manuals. From 1994
until 1999, the program was known as the Aviation Safety Surveillance Program
(ASSP), and the ASSP Manual was issued to staff with responsibilities for
planning and conducting surveillance activities. During 2000 and 2001, the ASSP
Manual was progressively replaced by Compliance Management Instructions
(CMiIs) as CASA reviewed its surveillance planning activities and changed the
focus of its airline operator surveillance activities from product-based to systems-
based auditing.

From November 2003, CASA used the Surveillance Procedures Manual, which
contained procedures and checklists to assist staff in the planning, preparation,
conduct, and reporting of surveillance activities. In a section on surveillance
philosophy, this manual stated:

132 Section 27AD(1) of the Civil Aviation Act 1988 stated:
CASA may give a written notice to an applicant for an AOC, requiring the applicant:
(a) to conduct proving flights; or
(b) to carry out other aircraft tests or demonstrations of procedures;
to assess whether the applicant can safely conduct the operations covered by the application.
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CASA will discharge the obligations accepted by Australia, under the
Chicago Convention and the Civil Aviation Act, by deploying appropriately
experienced and trained teams of Auditors to conduct comprehensive
surveillance.

The minimum compliance standards required to be met and continually
maintained by Certificate/Permission holders are those that exist during the
issuance of the authorisation at entry and any subsequent authorised changes
or variations to the authorisation. These are articulated in the relevant entry
control manuals. Where civil aviation authorisation holders manuals and
operational plans are submitted to CASA for acceptance or processing an
approval then those accepted standards are the standards against which
compliance is measured, subject to legislative requirements requiring the
authorisation holder to update their manuals as the result of changes in the
Certificate/Permission holder’s operations, aircraft or equipment, or in the
light of experience.

CASA will encourage the aviation industry to take on standards higher than
the minimum required by regulations and those standards will be assessed
during surveillance.

Most of the surveillance activities conducted for airline operators were scheduled
audits. Some additional activities, such as special audits and spot checks, were
conducted based on an assessment of risk (see also Section 1.18.15).

Scheduled audits

Scheduled audits utilised the systems-based approach that examined the
management systems used by an operator to comply with the regulatory
requirements. CASA began introducing the systems-based approach in 1999 to
replace the product-based approach that had been previously used. Whereas the
product-based approach was a quality control function that focussed on an
inspection of the end products of the operator’s activities, the systems-based
auditing approach sought to:

...assess an Auditee’s management system and its ability to keep operational
risks as low as reasonably practicable. To achieve this, safety-related
processes are audited to assess if they are operating in accordance with the
Auditee’s documentation and Civil Aviation Legislation.133

CASA also stated in the explanatory notes of its audit reports that a systems-based
audit:

.. is a sampling exercise and does not purport to be a total systems review.
The sampling provides a snap shot of the system and any deficiencies
detected could point to a systemic problem, requiring a total systems review
by the operator. Deficiencies and problems identified in the audit findings
must be addressed by the operator ...

CASA personnel reported that systems-based audits were intended to be conducted
by multidisciplinary teams of inspectors. CASA management reported that a single
inspector may have been appropriate for certain types of surveillance activities —
for example, en route flight inspections or dangerous goods inspections.

133 CASA Surveillance Procedures Manual, version 1.3 30 April 2005.
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CASA adopted a “management system model’ as the underlying basis for
evaluating the processes implemented by an AOC holder. The model consisted of
four system attributes:

e management responsibility, which included safety policy, internal
communication and consultation, review of safety management, hazard
identification and risk management, and change management;

» infrastructure, which included facilities and equipment, information, and
training;

e process in practice, including line operations, load control, rostering,
routes and ports, and maintenance control; and

* monitoring and improvement, which included internal audit, incident and
accident recording and investigation, and remedial, corrective and
preventive action.

Based on the model, lists of elements were developed for different types of
organisations. The list for AOC holders contained 39 elements. Audits were
planned by identifying a subset of the list of elements, and then examining those
elements within an operator. All elements of the model were intended to be
examined over each 3-year period. However, in the initial stages of implementing
systems-based surveillance, inspectors were tasked to focus on the infrastructure
and process in practice elements, as this was where they had previous experience in
assessing operators.

At the end of 2003, the management system model was no longer used to provide
the list of elements to be examined during an audit. An alternative list of elements
was used, based on a list developed by the US FAA as part of its Air
Transportation Oversight System (ATOS). This list was termed the CASA
Regulatory Oversight System (CROS). Elements for airline surveillance were
grouped under the following categories:

» aircraft configuration control

* manuals

» flight operations

» personnel training and qualifications

* route structures

» aircrew and crew flight, rest and duty time

» technical administration (including key personnel, such as chief pilot, and
safety program).

About 80 of the CROS elements were relevant to AOC holders. The management
system model was still used in the Surveillance Procedures Manual to provide
general guidance for examining these elements.

CASA reported that CROS provided a more detailed list of elements which
described an airline operation, and therefore had the potential to allow surveillance
data to be more easily compared across surveillance activities and across operators.
Inspectors from the Brisbane airline office reported that the terminology in CROS
did not translate well to Australian operations, even though there had been attempts
to modify the list of elements to better suit Australian operations. Some inspectors
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also reported that the list of elements did not effectively describe the things they
looked at during audits, and they had difficulty determining which elements they
should record audit findings against. Some inspectors reported that they did not
think that the CROS elements integrated well with the management systems model.

The Surveillance Procedures Manual stated that:

When deficiencies are identified continue to ask ‘why’ until the probable root
cause is identified. Determine what systems and or processes have failed and
continue in that direction irrespective of what was previously prepared on the
Audit Worksheet and scope.

Between September 2001 and February 2002 the Australian National Audit Office
(ANAO) conducted an aviation safety compliance follow-up audit on CASA.134
The ANAO audit report noted that:

Although operators are required to have systems that operate safely, they are
not yet required under legislation to have in place ‘safety management
systems’. However, in the longer term, CASA desires that operators have
comprehensive safety management systems and sound safety management
cultures. This would allow CASA to obtain the greatest benefit from its
systems-based auditing approach.

Special audits

Special audits were an additional method of evaluating an operator and were
conducted in response to an assessment of an operator’s risk profile using the
CASA safety trend indicator (STI) questionnaires (see Section 1.18.15) and other
safety intelligence, such as incident reports. The Surveillance Procedures Manual
stated:

A Special Audit may be planned for the following reasons:

e STI score indicates certificate holder to be a high risk. Certificate
holders rise to the top of the priority list according to their STI score
and other information gained;

» Follow-up of RCAs and Safety Alerts, where there is potentially a
high impact on safety if the corrective action is not implemented
effectively within the time given;

» To address information received from any source that points to an
increased risk;

The manual also stated that special audits did not necessarily mean that the
operator was ‘unfit to remain in the aviation industry; however, there may be
reasons for the additional scrutiny’.

134 Australian National Audit Office, Aviation Safety Compliance Follow-up Audit Civil Aviation
Safety Authority, Audit Report no. 66 2001-2002, June 2002.
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Spot checks
Spot checks were described in the Surveillance Procedures Manual as:

. random checks carried out to observe processes, and/or inspect aircraft,
documents, and records. They may also be undertaken for monitoring
compliance with special airspace/operating procedures introduced for special
events where a higher than normal air activity takes place. Spot checks may
be undertaken independently of scheduled or special audits, or used for
product verification or verification of the end result of a process in support of
audits.

The manual also stated that spot checks could include ‘ramp’ checks of crew and
aircraft at a particular aerodrome, port inspections, en route inspections and checks
carried out on CAR 217 training and checking personnel.

Frequency of surveillance activities

The Surveillance Procedures Manual stated that the holder of an AOC authorising
low capacity RPT airline operations required a scheduled audit every 6 months.
The manual also stated that special audits and spot checks were to be carried out
‘as required’, with planning of special audits being ‘planned monthly based on
assessed risk’.

CASA’s systems-based approach to surveillance was intended to be complemented
by product-based surveillance activities. In early 2005, CASA decided to change
from two scheduled audits a year to one scheduled audit per year for airline
operator surveillance, and to increase product-based ‘operational surveillance’.
These changes took effect during 2005.

Reporting of surveillance activities to operators

The results of audits were recorded in a formal report, which included an index of
findings and the actions to be taken by the operator in response to the findings.
Those actions could be presented to the operator as either a request for corrective
action (RCA), safety alert, or aircraft survey report (ASR).

* An RCA was issued when there was a failure to comply with the
regulatory requirements, and necessitated the operator to take corrective
and preventive action to address deficiencies in its policy and/or
procedures. 135 |If an RCA was issued, the operator had to address the
deficiency and provide CASA with details of the corrective and remedial
action by an agreed date. The Surveillance Procedures Manual stated that
“The aim of issuing an RCA is to highlight process or system deficiencies
and not to provide consultancy and tell the Auditee what to do. It is the
Auditee’s responsibility to investigate and identify the root cause and take
corrective action to address the root cause.’

» Asafety alert was a type of RCA that was issued to an operator to raise a
safety concern of a serious breach of the regulatory requirements. A safety
alert required immediate action by the operator to rectify the problem.

135 Prior to the introduction of systems-based audits, findings and required actions relating to failures
to comply with regulatory requirements were presented to operators as Non Compliance Notices
(NCN).
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* An ASR was used to advise of non-compliance to regulatory requirements
relating to an aircraft or its maintenance documentation.

CASA inspectors could also include audit observations (AQO) in the report to draw
the operator’s attention to latent conditions or minor deficiencies in the operator’s
systems or processes that could not be attributed to current regulatory
requirements. The intention of the AO was to raise awareness with a view to
avoiding problems in the future. An operator was not required to submit a response
to an audit observation. However, the Surveillance Procedures Manual stated that
if the operator provided a response, this may be an indicator that it had a mature
safety system.

Reporting of surveillance activities to CASA management

The Surveillance Procedures Manual stated that the lead auditor was responsible
for collating the audit information and ensuring the production of the audit report.
The relevant team leader (flying operations or airworthiness) would then review
and recommend approval of reports. The manager of the airline office was
responsible for approving the report. Inspectors from the Brisbane airline office
stated that audit reports were not routinely sent to CASA management outside of
the airline office.

Guidance, training and resources for conducting oversight
activities

Guidance material for inspectors

The AOC Manual was the primary guidance material provided to CASA inspectors
responsible for assessing applications to issue or vary an AOC. The Surveillance
Procedures Manual (and its predecessors) provided the primary guidance material
to inspectors responsible for conducting surveillance activities. CASA inspectors in
the Brisbane airline office reported that they received little other guidance material
to assist with systems-based surveillance activities.

Prior to the Surveillance Procedures Manual, guidance to inspectors on systems-
based surveillance was provided in Compliance Management Instructions (CMI).
An external audit commissioned by CASA reported its findings in June 2002 and
noted that the CMIs were not a comprehensive guide to performing a systems-
based audit and led to significant variations in approach between offices.

The Surveillance Procedures Manual, when it was first introduced in November
2003, provided a brief review of the components of the management systems
model, and an appendix titled ‘Reviewing Documents Using the Four System
Attributes’. The appendix consisted of a small set of general questions to consider
when evaluating some management system components.

A CASA manager reported that, with the introduction of CROS, CASA inspectors
were encouraged to review the ATOS material on the FAA website. Inspectors in
the Brisbane airline office reported that they had received little guidance on CROS,
or that they had not consulted the FAA website.

Some CASA inspectors in the Brisbane airline office reported that, in the absence
of detailed guidance information for conducting systems-based audits, they used
the draft regulations Part 119 and Part 121 to develop lists of items to consider
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during an audit. The inspectors also reported that the delay in enacting the new
systems-based regulations caused significant difficulties in conducting oversight
activities using a systems-based approach, as it was difficult to use RCAs to
facilitate changes in an operator’s management systems or processes.

The AOC Manual contained only one reference to CASA’s management system
model, and few references to safety management systems. Overall there was
minimal overlap in the concepts covered in the AOC Manual and the Surveillance
Procedures Manual. CASA inspectors from the Brisbane airline office reported
that the lack of overlap and consistency in the concepts caused difficulties when
conducting their activities and entering the outcomes of oversight activities into
databases. They believed that the requirements an operator had to meet during
initial issue or variation of an AOC should be the same as the requirements that
were examined during surveillance activities.

Training of inspectors

In 2000, CASA reported to the ATSB13¢ that it would take up to a couple of years
for the new systems-based audit processes and skills of their audit personnel to
mature. It also reported that it would develop guidance material for its staff on each
of the audit elements associated with its management systems model. CASA noted
that there was no intention to recruit experts in management systems to assist with
audits, but instead it would train its staff to be better able to examine system issues.

In 2001, the ATSB issued the following safety recommendation:
Safety Recommendation R20000238

The ATSB recommends that CASA consider widening its existing skill-base
within the Compliance Branch to ensure that CASA audit teams have
expertise in all relevant areas, including human factors and management
processes.

In its response to the recommendation, CASA stated that its use of
multidisciplinary audit teams (such as flying operations, airworthiness, cabin safety
and dangerous goods inspectors), and courses such as its introductory course on
human factors, would be sufficient to meet the intent of the recommendation.

CASA reported that in the early years of systems-based auditing, it also introduced
a system of peer evaluation of audit reports. The evaluation process was intended
to ensure that a consistent approach to auditing was established throughout CASA
on a national basis.

CASA inspectors received a 5-day introductory training course on human factors,
which included some content on system safety concepts. CASA also provided its
inspectors with a 5-day course in auditing processes. Although this auditing course
was designed to be tailored to the requirements of CASA personnel, CASA
inspectors reported that it was still generic in nature. They also reported that it did
not provide detailed guidance on conducting audits of system safety issues. A
review of the course notes provided during the training found that these notes were
consistent with the inspectors’ impressions.

136 ATSB Investigation Report 199904538, Boeing 747-438, VH-OJH, Bangkok, Thailand, 23
September 1999. Published April 2001.
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With the introduction of the Surveillance Procedures Manual, inspectors were
provided with a 2-day course on material associated with the manual. Some
inspectors received a 1-day course. An internal review of the introduction of the
Surveillance Procedures Manual noted that there were some difficulties with the
initial training courses in 2003 before the material was finalised. Subsequent
training courses were evaluated as being much more successful. The report noted
that absence of training data for the airlines branch made it difficult to evaluate the
overall effectiveness of the training for the airlines branch inspectors.

CASA inspectors from the Brisbane airline office reported that much of their
training was provided on-the-job with more experienced personnel rather than
through formal training courses. Most of the inspectors considered that they had
not received sufficient training or guidance material to conduct assessments of
system safety issues, such as organisational structure and resources, risk
management processes and safety management systems. Two inspectors reported
that they made assessments on these issues based on “‘gut feeling’ rather than any
structured or formal process. Another inspector reported that he found making
assessments in these areas difficult. One inspector stated that he believed he had
received sufficient training and guidance in these areas, but that he primarily
focused on conducting product inspections when doing audits.

In the period May to July 2004, internal audits were conducted of CASA
surveillance activities at several of its offices, including the Brisbane, Sydney and
Melbourne airline offices and several general aviation offices. These audits
confirmed that inspectors were generally following the requirements of the
Surveillance Procedures Manual. However, a common finding was that some
inspectors had difficulty understanding the management systems model. The report
on the Brisbhane airline office audit noted that inspectors were uncertain about the
use of CROS when scoping, planning and preparing for audits.

During the investigation, CASA management stated that its inspectors were
employed on the basis of significant aviation industry experience and ability. They
reported that sufficient guidance was provided to its inspectors, with the AOC
Manual and Surveillance Procedures Manual, formal training courses, on the job
training, and other short courses.

In November 2004, CASA announced to its staff that there would be a new focus
on staff who could ‘analyse management systems, particularly in large aviation
organisations’. Selected CASA staff were to be developed to look at the “‘quality of
safety related decisions taken by management as well as the management systems
themselves’. In 2006, CASA started recruiting system safety specialists to perform
these functions.

In February 2007, the CASA chief executive officer stated3”:

...whilst our auditing processes were carried out by technically competent
people who looked at specific technical areas, in some cases they lacked the
breadth of management and system experience to be able to look at an
operation and the issues that were found and...join the dots and determine a
system problem. In my view, that deficiency had been existent in the CASA
surveillance system for some time.

137 Australia, Senate 2007, Standing Committee on Rural and Regional Affairs and Transport, 1
February 2007, pp. 6-7.
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The CASA chief executive officer stated that this was a view he formed in early
2005. He also stated that ‘systems knowledge and management experience’ were
skills that had been missing in the past.

Resources for oversight activities

CASA inspectors from the Brisbane airline office reported that they experienced
high workloads meeting the requirements of conducting two scheduled audits per
year per airline, as well as the other oversight activities associated with these
operators. Inspectors reported that they did not think these resource limitations
affected the extent to which they examined applications to vary an AOC. However,
at times they may have affected the extent to which inspectors could prepare for
audits. They also reported that, because of resource constraints, on-the-job training
did not always occur prior to new inspectors conducting audits.

The inspectors reported that these concerns had been expressed to CASA
management from their office, and that similar concerns were provided by other
airline offices. CASA management reported that they were aware of concerns
regarding resource levels. They also reported that their assessments of the
resourcing levels in the airline offices did not identify any concerns. The move
from two audits per year to one audit per year with increased operational
surveillance activities between audits was intended to reduce time spent on
administrative tasks and increase the amount of contact time with operators.
CASA management advised that increased record keeping requirements as a result
of recommendations from ANAO audits had a negative effect on the amount of
surveillance activity that was conducted, and therefore may have had a perverse
effect on safety.

Regulatory oversight of Transair

Overview of variations to Transair's AOC

Between September 1999 and August 2004, Transair submitted 11 applications for
variations to its AOC to permit RPT operations on specific routes, as summarised
in the following table. The applications reflected the significant growth of
Transair’s operations as the company commenced RPT operations in north
Queensland and then expanded its route structure into regional New South Wales.
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Application Approval RPT Route
date date
3 Sep 1999 29 0Oct 1999  Cairns, Townsville — Port Moresby
(cargo operations only; authorisation later withdrawn)
Unknown 17 Sep 2001  Christmas Island — Jakarta
(initial RPT passenger operation)
7 Jun 2001 17 Sep 2001  Cairns — Port Moresby, Gurney
(cargo operations only)
2 0ct 2001 5 Oct 2001 Cairns — Bamaga
(initial RPT passenger operation within Australia)
1 Jul 2003 1 Aug 2003 Cairns — Kowanyama — Pormpuraaw
19 Nov 2003 9 Jan 2004 Inverell — Gunnedah — Sydney
27 Jan 2004 27 Feb 2004 Coonabarabran — Gunnedah
31 Mar 2004 8 Apr 2004 Brisbane — Inverell
26 May 2004 13 Jul 2004 Inverell — Sydney — Cooma
13 Jul 2004 23 Jul 2004 Inverell — Grafton — Taree — Sydney
23 Aug 2004 5 Oct 2004 Cairns — Lockhart River — Bamaga

Appendix H provides further details of these applications and approvals by CASA,
as well as other events associated with CASA’s regulatory oversight of Transair
from 1998 to 2005. Some aspects of the applications and approvals are also
discussed in Sections 1.18.6 to 1.18.13.

A review of the CASA files associated with the applications and approvals
identified that most of the approval processes were conducted in accordance with
the requirements of the AOC Manual. Some discrepancies are discussed in
Sections 1.18.6 t0 1.18.13.

Overview of CASA surveillance of Transair

Between December 1999 and February 2005, CASA conducted 11 scheduled
audits of Transair, as summarised in the following table. The table also shows the
number of RCAs (or NCNs) and AOs raised in each audit. No safety alerts were

issued.
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Audit date Manage- Flying Mainten- Cabin Other138
ment operations ance safety
Dec 1999 3 NCN 16 NCN 3 NCN
6 AO 3 AO 8 AO
Jun 2000 3 AO 3 ASR 6 RCA
1 AO 7 AO
Mar 2001 5A0 2 RCA
3 AO
Sep 2001 2 RCA 7 AO
3 AO
Nov 2001 3 RCA 1 RCA
2 AO 4 AO
Oct 2002 1 RCA 4 RCA 1 RCA 1 RCA
3 AO
Feb 2003 1AO
Aug 2003 2 A0 1A0
Feb 2004 1 RCA
Aug 2004 1 RCA 2 RCA 6 RCA 4 RCA
2 AO 4 AO 5 A0 5 A0
Feb 2005 1 RCA 4 RCA 1 RCA 3 RCA
1 AO 3 AO 1 AO

Appendix H provides further details of these audits, as well as other events
associated with CASA’s regulatory oversight of Transair. Some aspects of the
audits are also discussed in Sections 1.18.6 to 1.18.15.

A review of the CASA files associated with the audits from December 1999 to
February 2005 noted the following.

There were no special audits or spot checks conducted on Transair during
the period from 20 December 1999 until the accident.

Transair responded to almost all the NCNs or RCAs within the required
time period. Most of the responses from Transair were acquitted by CASA
in a timely manner.

There was no indication on CASA files that Transair responded to any of
the audit observations provided in CASA’s audit reports. As noted in
Section 1.18.3, an operator was not required to provide a response to an
audit observation. The Transair chief pilot reported that CASA did not
follow up audit observations with him.

The audits on February 2003, August 2003 and February 2004 were
conducted by a single flying operations inspector, and the audit on March
2001 was conducted by a single airworthiness inspector. The remaining
audits were conducted with a team of two or more inspectors.

The September 2001 and February 2005 audits included en route
inspections of operations at Transair’s Cairns base. The June 2000 audit
focused on Transair’s Christmas Island operation, and the October 2002
audit focused on Transair’s helicopter operations based near the Gold
Coast. The February 2004, August 2004 and February 2005 audits focused
on Transair’s Big Sky Express operations in New South Wales.

138 This column includes dangerous goods, ground handling and other areas not covered by the other
columns.
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e The audit files often did not contain sufficient detail to fully ascertain what
aspects of each audit element were examined, particularly for flight
operations elements. There was also insufficient detail on files to
determine whether the ‘root causes’ of identified deficiencies were
searched for, particularly for flight operations elements.

e On anumber of occasions following audits, CASA issued RCAs for
similar, and in two cases, identical breaches of the regulations and orders.
Examples include pilots not conducting passenger emergency briefings
prior to takeoff and the stowage of cabin baggage (August 2004 and
February 2005 audits), and not ensuring that operating personnel had
copies of the Transair Operations Manual (December 1999 and November
2001).

Evaluation of Transair’s organisational structure and staff
resources

Processes for evaluating organisational structure and staffing

The AOC Manual provided some general guidance statements for assessing an
organisation’s structure. In a section titled ‘Organisational Structure and Staffing’,
the manual stated:

For a sound and effective management structure, essential for the
achievement of safe air operations, the following organisational structure and
conditions must be met:

» The operational and maintenance managers must have appropriate
status within the organisation, and they should report to the chief
executive officer unless the applicant justifies otherwise.

» The duties and responsibilities of the managers and their executives
must be clearly defined and the chains of responsibility clearly
established. The number and nature of managerial appointments will
vary with the size and complexity of the organisation. The reporting
chain for all those within sub-organisations must lead to the
respective head of that organisation.

» CASA must be satisfied that the management organisation is
adequate and properly matched to the operating network and scope
of the operation (paragraph 28(1)(b) of the Act).

»  Flying hours of crewmembers that hold managerial positions should
be reviewed to ensure that there is a balance between routine flying
duties and the adequate performance of designated managerial
duties.

In other sections of the manual were the following statements:

Chief pilots are responsible for holding and carrying out the duties of one,
and in many cases two, of the four “key personnel” positions listed in the Act
— namely, the “head of the flying operations part of the organisation” and
“the head of the training and checking part (if any) of the organisation”.
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In current practice, particularly in smaller operations, the Chief Pilot
commonly holds both the head of flying operations and the head of training
key personnel positions. However, where economies of scale permit, the
trend is towards CASA’s preferred position of two complementary
individuals holding these appointments.

The manual also gave guidance on the structure for training and checking
organisations. This included the use of supervisory, training and check pilots.

The CASA Flying Operations AOC Checklist contained an item titled
‘Organisational structure and staffing’. The AOC Manual also included a checklist
titled Flying Operations Organisational Structure and Staffing. The one-page
checklist contained the following items under the title ‘Organisational Structure’:

» Organisation suitable with regard to the size and scope of the
proposed operation

»  Chain of command appropriate to ensure safety of operations
*  Numbers of management positions not excessive
*  Flying/administrative tasks balanced for Flight Crew Managers.

Under the title ‘Qualified and Competent Employees’, the checklist asked
inspectors to consider whether the organisation had sufficient number of suitably
qualified and competent employees of various types, such as flight crew, training
and checking, and operations control. The AOC Manual also contained a similar
checklist for maintenance organisational structure and staffing.

The Surveillance Procedures Manual contained prompts for inspectors to assess
whether there was sufficient staff in the organisation. It did not provide guidance
on the nature of an appropriate organisation.

CASA’s advisory material on safety management systems provided some guidance
on the placement of a safety officer within an operator. It discussed some options,
and stated that the preferred option was to have a safety officer report direct to the
chief executive with a formal communication line to the chief pilot.

Neither the AOC Manual nor the Surveillance Procedures Manual provided
guidelines on how to evaluate whether an organisation had a sufficient number of
staff. Similarly, there was no guidance in the manuals on how to evaluate whether
the workload of any of the organisation’s key personnel was excessive. The ATSB
has previously noted limitations with the guidelines provided to CASA inspectors
for assessing staffing levels and the workload of key personnel in maintenance
organisations.13?

Some CASA inspectors reported that making assessments of whether an
organisation had a suitable number of personnel of different types was a subjective
and difficult judgement.

Evaluating Transair’'s organisational structure and staffing

The AOC assessments during the period 1999 to 2004 did not identify any
problems associated with the organisation’s structure. All of the entries on the

139 ATSB Aviation Safety Investigation 200105618, Beech Aircraft Corporation C90, VH-LQH,
Toowoomba Qld, 27 November 2001. Published June 2004.
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Flying Operations AOC Checklist for each assessment for the item on
organisational structure either stated ‘nil change’ or ‘satisfactory’ or ‘not required’.
There was no evidence that a Flying Operations Organisational Structure and
Staffing checklist was completed during this period.

Transair was initially approved to conduct RPT (cargo only) operations to Papua
New Guinea in October 1999. CASA subsequently withdrew this authorisation on
15 December 1999 due to Transair using an aircraft on the route that was not
approved for RPT operations (see Appendix H). Shortly after the withdrawal of the
authorisation to conduct RPT operations, CASA conducted its first systems-based
audit of Transair. The audit found numerous deficiencies associated with the
operator, and concluded that Transair had ‘inadequate systems of corporate
management, control and communication’. It noted that ‘the evidence indicates that
the company lacks proper documentation and supervision’ and recommended that
the chief pilot ‘be asked to show cause why his approval should not be cancelled’.
Following the audit, a CASA manager noted on file that the chief pilot’s problems
resulted from him “attempting to personally do too much’. In response to the audit,
the chief pilot advised that he had appointed various pilots as base managers,
employed a maintenance controller, and that he intended to appoint a deputy chief
pilot and a pilot as a ‘Safety Officer’.

The nominee for the position of acting chief pilot was not found suitable at an
interview with a CASA inspector in March 2001. During the October 2002 audit,
CASA noted that there had been problems with record keeping due to the chief
pilot conducting activities in Papua New Guinea for ‘a considerable period’. CASA
issued an RCA requiring a deputy chief pilot to be nominated to act as chief pilot
when the chief pilot was absent. In December 2002, the same nominee as March
2001 was assessed as meeting the requirements of a chief pilot, and therefore was
approved to act as a chief pilot when the Transair chief pilot was absent (see
Section 1.17.4).

There were no other concerns about the chief pilot’s workload expressed during
surveillance activities, or the fact that he was carrying the duties of three key
personnel (chief executive officer, chief pilot and head of training and checking).
During the investigation, some CASA inspectors from the Brisbane airline office
reported they had concerns regarding the chief pilot’s workload and the large
geographical spread of his operations. CASA reported that it was aware that the
chief pilot was conducting most of the training and checking duties.

Several CASA inspectors from the Brisbane airline office reported that they were
not aware of any other RPT operators who had the same person perform the roles
of chief executive, chief pilot and head of training and checking. Another inspector
reported that he was only aware of one other operator in recent times where the one
person performed the above three roles.140

Information on CASA’s assessment of Transair’s maintenance resources is
provided in Section 1.18.13.

140 That operator ceased operations following a fatal accident at Toowoomba in November 2001. See
footnote 139.
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Evaluation of Transair’s chief pilot

Processes for evaluating the suitability of a chief pilot

The AOC Manual provided guidance on how inspectors should assess the
suitability of a candidate for a chief pilot position.

CAO 82.0 Appendix 1 outlined the qualifications of a chief pilot. The appendix
stated that the pilot must hold certain minimum qualifications, in terms of total
flying time on relevant aircraft types and duration of experience in commercial
aviation, with the amounts varying depending on the number and complexity of an
operator’s aircraft fleet.

CASA did not specify competencies for a chief pilot in terms of managerial ability
or knowledge of safety system concepts, nor was this required by aviation
regulations. It did provide general guidance material for chief pilots in the CASA
Chief Pilot Guide, published in March 1999.

The AOC Manual provided guidance on assessing the suitability of a chief pilot.
This included the following:

e The quality of the chief pilot was critical to the safety of the flying
operations of the operator, and therefore the assessment of the nominee
was equally important.

» Inaddition to aeronautical knowledge, leadership and credibility were also
vital.

» An ability to manage ‘the system’ was more important than manipulative
skill. An appointment “...should only be approved if the nominee shows
the capability to manage the operator’s objectives within the boundaries
imposed by aviation safety legislation’.

The interview component of the assessment process was to consist of: an oral
examination; a written flight planning, loading and performance examination; a
flight check (optional); and a briefing. The oral examination was to include a list of
questions developed by a CASA inspector to suit the situation, including ‘some
that are relevant to management situations and some that relate to the proposed
operation’. Those included questions on the operator’s AOC authorisations, CAO
82.0 and the operator’s operations manual.

The briefing was to be conducted by the inspector after the candidate was assessed
as being suitable. It was to include aspects such as particular responsibilities or
regulatory aspects requiring emphasis, the chief pilot’s role in the chain of
regulatory responsibility, and CASA surveillance.

The AOC Manual also contained a checklist to be used by the inspector during the
chief pilot approval process. That checklist contained items reflecting the nature of
the guidance material.

In February 1999, the then Bureau of Air Safety Investigation!#! issued
recommendation R19980277 to CASA that stated, in part ‘that CASA develop a
process to assess the ability of a chief pilot applicant to administer and manage
regulatory and safety compliance’. CASA responded in February 2000 that it

141 The Bureau of Air Safety Investigation (BASI) became part of the newly formed multi-modal
Australian Transport Safety Bureau (ATSB) on 1 July 1999.
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agreed with the recommendation, and would amend the AOC Manual to ‘more
adequately address system safety management’.

In May 2001, a fifth component was introduced in the interview stage of the
assessment process. That component, titled ‘system management assessment’
stated:

A chief pilot elect is to be assessed for managerial ability for the various
essential systems that make up a sound, well managed flying operation. The
Chief Pilot should be able to clearly demonstrate an ability to implement,
manage and audit systems which will enable compliance with those
responsibilities defined in Appendix 1, CAO 82.0.

An effective method of ensuring a base skill level in this area is to have the
applicant brief the FOI [flying operations inspector] on the systems in place
in the company. In this way, a check can be made on their completeness.
Particular attention should be paid to areas of high operational importance...

In 2001, CASA management personnel advised the ATSB that!42;

* Inrecent years, CASA inspectors were provided training on safety systems
and related concepts, and therefore understood the importance of a chief
pilot being familiar with such concepts.

»  Specific competencies for chief pilots in terms of management and safety
systems/awareness had not yet been defined by CASA.

e CASA inspectors could not enforce requirements in terms of chief pilot
qualifications that had not specifically been required in the legislation.

» The overall suitability of an applicant’s qualifications was assessed in light
of the type of operation under consideration, with more managerial
experience and skills required for a large airline versus a single pilot aerial
work operation.

In October 2002, the ATSB made the following recommendation to CASA:
Safety Recommendation R20020194

The Australian Transport Safety Bureau recommends that the Civil Aviation
Safety Authority review the required qualifications and/or competencies for
chief pilots, with particular reference to management and system safety
issues.

In December 2002, CASA advised:

CASA acknowledges the intent of this Recommendation. It is intended, under
the proposed CASR Part 119 to introduce a Safety Management System,
among other issues, for air transport operators. Essentially these proposals
provide for training and checking for crews flying with small operators and a
greater regulatory emphasis on the responsibilities of key personnel in a
company, including the head of flying operations.

Draft CASR Part 119 proposed that chief pilots would be required to have certain
qualifications and experience, although the nature of these requirements did not
vary greatly from the existing requirements.

142 ATSB Air Safety Investigation 200100348, Cessna C310R, VH-HCP, 3 km E Newman
Aerodrome, 26 January 2001. Published October 2002.
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Processes for re-evaluating chief pilot following upgrade to operations

CAO 82.0 provided that the position of chief pilot had to be approved by CASA.
The approval was not time limited, and remained in force provided that the chief
pilot continued to be employed by the operator. There was no requirement or
guidance in the AOC Manual to conduct a reassessment of a chief pilot’s suitability
following changes to the AOC holder’s class of operations (for example, from
charter to RPT). There was also no requirement or guidance to conduct a
reassessment of other key personnel — that is, chief executive officer, head of
training and checking, and head of airworthiness and maintenance control.

CASA advised that, although not specifically stated, it was implied in the AOC
Manual that when a significant change to operations was made, a reassessment
interview should be conducted.

Problems associated with a chief pilot’s performance could be identified during
surveillance activities. If the problems were deemed to be of sufficient magnitude,
then the approval could be suspended or cancelled.

Assessment of Transair’s chief pilot

The Transair chief pilot was originally appointed in 1989. There was no evidence
on CASA files that the suitability of the chief pilot was reassessed when the
operator upgraded to RPT operations in 1999. None of the AOC assessments
during the period from 1999 to 2004 identified any problems associated with the
chief pilot. All of the entries on the Flying Operations AOC Checklist for each
assessment for the item on the chief pilot either stated ‘not applicable’ or ‘no
change’. CASA advised that the fundamental nature of Transair’s operations
changed very gradually, and so reassessment of the chief pilot at every change was
not considered necessary.

As discussed in Section 1.18.6, in the December 1999 audit, concerns were raised
regarding the suitability of the chief pilot. Other than during that period, there was
no evidence on subsequent surveillance files that CASA had any concerns
regarding the chief pilot’s suitability.

The chief pilot’s approval was reissued in August 2001 as a result of the form of
approval changing. No assessment of the suitability of the chief pilot was required
or conducted.

A CASA inspector reported that the Brisbane airline office had a good opinion of
the chief pilot and considered that he was a competent pilot and very competent
instructor.

Evaluation of the Transair Operations Manual

Processes for evaluating an operations manual
The AOC Manual stated that:

The Operations Manual must not just paraphrase regulatory requirements. It
must be used, and seen, as the primary means of communicating and
detailing the company processes and procedures that are to be followed by
operations personnel in the conduct of their business.
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This statement was supported in the ICAO publication Preparation of an
Operations Manual Doc 9376-AN/914, which stated:

This manual stresses the supervision of operations. Approval of the
operations manual is a fundamental step in the approval of an operator and
the issue of an air operator certificate.

CASA inspectors assessing an operations manual were required to use Civil
Aviation Advisory Publication (CAAP) 215-1 (0) Guide to the preparation of
operations manuals as a guide. The AOC Manual procedures required the
inspectors to:

... ensure that the [operations] manual addresses all items necessary to ensure
that the operations can be conducted safely, that it complies with the various
legislative requirements and does not conflict with material in the Flight
Manual [Approved Airplane Flight Manual]. In other words, not only has the
form and content to be assessed, but the meaning also has to be evaluated.

The AOC Manual also noted that:

The quality of an Operations Manual must be entirely satisfactory at the time
of issue of the AOC, as the manual will become the benchmark for future
regulation. Experience has demonstrated that operators will resist expending
further resources on Operations Manual amendments after AOC issue
[emphasis in original document].

CASA could direct, under the provisions of CAR 215(3), that particular
information, procedures and instructions be included in an operations manual. The
AOC Manual stated that:

It should be noted that, although the regulation [CAR 215] gives power to
CASA to direct material to be included in a manual, it does not require that
the manual be approved by CASA.143

The Surveillance Procedures Manual provided general guidance for reviewing
documentation. It provided no specific guidance for the review of an operations
manual. CROS elements included ‘manual currency’, ‘content consistent across
manuals’, ‘distribution’, ‘availability’ and ‘supplemental ops manual
requirements’.

As noted in Section 1.18.3, the Surveillance Procedures Manual stated that when
an operator’s manuals are ‘submitted to CASA for acceptance or processing an
approval then those accepted standards are the standards against which compliance
is measured’. Some CASA inspectors reported that if an audit identified that an
operator was not complying with requirements in its operations manual, then the
matter should be addressed in the audit through a RCA or CAR 215(3) direction,
even if the operator’s requirements were additional to the regulatory requirements.
Other CASA staff reported that in such a case, issuing a RCA could lead to the
operator simply removing the requirements from its operations manuals. They also
reported that instead of issuing sanctions, operators should be encouraged to
include requirements in their operations manual that exceeded the regulatory
requirements.

143 Prior to 1 October 1998, CAO 82.0 contained references to the operations manual. Subsection 3.3
of the CAO required that an applicant for a certificate must (in part) ‘provide to the Authority for
its approval an operations manual’. That wording was subsequently removed from CAO 82.0.
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Format of operations manuals
The ICAO publication Preparation of an Operations Manual stated:

In selecting a format for the operations manual, the primary criterion is that
the manual be easily used and understood.

The ICAO publication did not refer to operations manuals in electronic format.
This was due in part to the rapid growth of technology and the publication not
being updated to maintain an awareness of current and emerging electronic
technologies.

The AOC Manual and CAAP 215-1 did not require CASA inspectors to consider
the format and useability of the operations manual when conducting an assessment
of the manual. The CAAP provided guidance for the content in the form of topic
headings and numbering. There was no discussion or guidance on the format of the
manual; however the text intimated that the document should be produced in paper
format. If an operator chose to produce the manual in electronic format, no
guidance on how to go about producing this was contained in the CAAP or AOC
Manual.

CASA produced a draft advisory circular AC 119-380(1) Structure and content of
operations manual, dated November 2003, which was intended to provide
guidance to operators on how to produce an operations manual under the new
regulations. This draft advisory circular did not contain any guidance on how to
produce a manual in electronic format.

In December 2004 CASA introduced a policy statement!44 indicating that, if an
operator was required to provide manuals to CASA, and those manuals were
produced in an electronic form, CASA must accept those manuals in that form.
However, the policy document did not provide any guidance on assessing the
useability of the manual if it was provided in an electronic format.

Comparison of CASA guidance with ICAO guidance

ICAO Annex 6 Operation of Aircraft, Part |, International Commercial Air
Transport — Aeroplanes— Appendix 2 contained guidance pertaining to the contents
of an operations manual. Section 2 Flight Operations contained the following
sections which were not contained in CASA’s CAAP 215-1:

» standard operating procedures (SOPs) for each phase of flight;

e instructions on the maintenance of altitude awareness and the use of
automated or flight crew altitude callout;

» stabilised approach procedure;
« limitations on high rates of descent near the surface;
» conditions required to commence or continue an instrument approach;

» instructions for the conduct of precision and non-precision instrument
approach procedures;

144 CASA Regulatory Policy — CEO-PN039-2004, issued December 2004.
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» allocation of flight crew duties and procedures for the management of
crew workload during night and IMC instrument approach and landing
operations and instructions; and

» training requirements for the avoidance of controlled flight into terrain and
policy for the use of the ground proximity warning system (GPWS).

CASA’s draft Advisory Circular AC 119-380(1) Structure and Content of
Operations Manual, dated November 2003, included the above items. However,
specific guidance on limitations on high rates of descent near the surface was not
included.

Evaluation of the Transair Operations Manual

Following the audit in December 1999 and the follow-up meeting with the Transair
chief pilot, CASA noted that Transair’s operational manuals were written by a
contractor and that they were ‘totally unacceptable in their current format and need
to be completely re-written’. The chief pilot agreed to rewrite the Transair
Operations Manual and he was advised at the time to write the manual in the
format proposed by draft CASR Part 119.* Transair submitted a revised
operations manual in August 2000.

There was no documentation on CASA files to indicate what actions were taken in
regard to the Transair Operations Manual until August 2001. In August 2001, a
CASA inspector advised the chief pilot that the Transair Operations Manual, dated
October 2000, was acceptable to CASA. CASA did not note any problems with the
manual during its subsequent approval of AOC variation applications.

Several audits identified problems with specific aspects of the Transair Operations
Manual. For example, two CASA audits (September 2001 and February 2005) had
identified problems with the procedures regarding the placement of the non-
handling pilot’s hand on the thrust levers during the take-off roll. Audit
observations relating to this problem were issued in both audit reports. The
September 2001 audit also issued an audit observation relating to the procedures
for crew standard calls when reaching an assigned altitude during climb. None of
CASA’s audits identified any other problems associated with Transair’s procedures
relating to multi-crew operations.

No problems were noted on audit files regarding Transair’s descent and approach
procedures, including the absence of criteria for stabilised approaches. As noted in
Section 1.17.7, the Transair chief pilot reported that he had discussed stabilised
approach criteria with a CASA inspector, who had advised him that this
information was not required in an operations manual for Metro aircraft. Other
CASA inspectors reported that they believed it was important to include stabilised
approach criteria in an operations manual. A review of several other Metro
operators found that they all included stabilised approach information in their
operations manuals.

The audit in August 2004 identified that the Transair Operations Manual had not
been updated to include the Inverell base or the base manager, and that the base
manager did not have a formal job description. An RCA was issued for these
deficiencies. The same audit identified limitations with the document control
process, relating to the process of issuing the manual in CD-ROM format. None of
the AOC variation approvals or audits identified any problems associated with the
useability of the manual after it was issued on CD-ROM.
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Evaluation of Transair’s training and checking organisation

Processes for evaluating a training and checking organisation

The AOC Manual provided substantial guidance for CASA staff on interpreting the
regulatory aspects of flight crew training and checking, and the required and
suggested qualifications and duties of check, training and supervisory pilots. The
AOC Manual included the checklist Assessment of the Training and Checking
Manual. This checklist included items on a range of topics, including: the structure
of the training and checking organisation; course outlines; qualifications,
experience and training programs for check, training and supervisory pilots;
prescribed methods for conducting training sequences; and frequency of
proficiency checks.

The Flying Operations AOC Checklist was used by CASA as part of the variation
approval process. This checklist indicated that the training and checking
organisation was a part of the organisation that required approval and that the
training and checking manual also required approval.

In terms of surveillance, flight crew training was included in CASA’s list of audit
elements, both before and after the introduction of Surveillance Procedures
Manual.

Evaluation of Transair’s training and checking organisation

On 21 August 2001, Transair’s CAR 217 training and checking organisation was
re-approved as part of a variation to the AOC. There was no evidence on file that
the checklist Assessment of the Training and Checking Manual was completed.

All of the CASA audits of Transair from September 2001 to February 2005, except
August 2004, listed flight crew training as one of the elements examined. A file
note for the February 2005 audit stated that a sample of pilot files were examined.
The inspector who conducted the audit stated that he focussed primarily on
induction training, although he also examined other training records. This inspector
also reported that he considered that one base check and one line check per year
was sufficient to meet the requirements of CAR 217(2). This view was not
consistent with the AOC Manual and other inspectors (see Section 1.17.8). None of
the audits identified any problems associated with the duration or quality of
endorsement training, frequency of proficiency checks, or whether the pilots
conducting flight proficiency line checks held the appropriate instrument of
approval.

In addition to the audits, a CASA inspector completed a Metro endorsement with
Transair, and then completed 50 hours in command under supervision (ICUS) in
November 2001 (see Section 1.17.8). He also conducted a base check on the
Transair contractor check pilot in December 2001. The November 2001 audit
report stated that the inspector who completed the 50 hours ICUS flying would
provide input into that audit. There was no evidence on the file of any input into
the audit, and no report on the ICUS flying was located by the investigation. The
inspector reported that he considered this to be line training rather than a
surveillance activity.

The Transair deputy chief pilot had duties regarding the management of training
and checking activities listed in the Transair Operations Manual (see Section
1.17.8). The deputy chief pilot and the contractor check pilot both reported that
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they had never been questioned by CASA during any audit. There was no evidence
on CASA files that CASA inspectors had held discussions with the deputy chief
pilot, contractor check pilot, or any of the Metro supervisory pilots, during CASA
audits.

Evaluation of Transair’s organisational change

Processes for evaluating organisational change

The AOC Manual provided no requirement or guidance for CASA inspectors,
when assessing an application to vary an AOC, to consider other recent changes
associated with the operator that had previously been assessed and approved. No
mention was made on the relevant checklists regarding recent organisational
changes or the organisation’s processes for change management.

In terms of surveillance, the Surveillance Procedures Manual advised that recent
changes in an organisation should be considered when developing the scope of an
audit. Change management was listed as one of the elements of the CASA
management system model. The Surveillance Procedures Manual contained
general guidance for assessing the ability of an organisation to manage change.
This included the following questions listed in the appendix:

Are procedures in place to ensure that the integrity of the system is
maintained when handling changes such as:

»  Changes or expansion to operations...
e Growth in number of aircraft, staff, equipment etc...
»  Change of key personnel...
* Introduction of new routes
Are procedures in place to identify hazards and manage risks?
Are change management procedures based on recognised practice?

Does the change management process include robust record keeping?

Evaluation of Transair's organisational changes

None of the AOC assessments in the period 1999 to 2004 identified any problems
associated with changes in Transair’s activities.

The audits in 2004 intentionally focussed on Transair’s new activities in New
South Wales. In the August 2004 audit, CASA noted that the operator admitted to
‘still being on a learning curve when it comes to intensive 28 sector per day RPT
operations within New South Wales as opposed to its previously mainly charter
background’. No RCAs or AOs were raised relating to change management issues
in any of the audits.
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Evaluation of Transair’s risk management processes

Processes for evaluating risk management processes

When assessing an application to vary an AOC, the AOC Manual provided no
requirement or guidance for CASA inspectors to consider an organisation’s hazard
identification and risk management processes or safety management program.
CASA’s educational materials on safety management systems provided general
guidance on hazard identification and risk management processes.

The Surveillance Procedures Manual stated that an operator should conduct hazard
identification and risk management, at a minimum:

During implementation of the management system and at regular intervals;

When major operational changes are planned (also see ‘Change
Management’);

If the organisation is undergoing rapid change, such as growth and expansion,
offering new services, decreasing existing services, or introducing new
equipment or procedures (see ‘Change Management’);

When key personnel change (see ‘Change Management’).

No guidance was provided in the Surveillance Procedures Manual regarding how
to evaluate the quality of an organisation’s processes to identify hazards and
analyse risks. The manual referred to some definitions from the Australian
Standard AS/NZS 4360 Risk Management, but contained no further mention of the
standard. There was no guidance on how an organisation should be expected to
incorporate the type of processes discussed in this standard into its policies and
procedures. In addition, no mention was made of how to assess whether personnel
in an organisation had the appropriate skills to conduct hazard identification and
risk analysis processes.

CASA advised that basic risk principles were taught in training on the Surveillance
Procedures Manual, and that some specialist risk training was made available to
some employees.

Evaluation of Transair’s risk management processes

No mentions were made regarding hazard identification, risk management or safety
management issues in CASA’s assessment of applications to vary Transair’s
AOQOCs.

Following the December 1999 audit (see Section 1.18.6), the Transair chief pilot
advised CASA that he intended to introduce a quality assurance system that
incorporated a safety system modelled on the examples discussed in the CASA
guide, Aviation Safety Management: An Operator’s Guide. At a meeting with
CASA management from the Brisbane airline office in January 2000, the chief
pilot agreed to employ a quality manager to be responsible for implementing and
managing a ‘comprehensive safety system’ within Transair, the training of Transair
management about safety systems, and the rewriting of the company’s manuals. It
was also agreed that Transair would provide weekly reports to CASA regarding the
progress of these items, and monthly progress/assessment meetings would be held
for 3 months to enable CASA to determine that satisfactory progress was being
made by Transair in implementing the agreed actions. In addition, CASA decided it
would conduct a special audit at the end of March 2000 to confirm that Transair
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was meeting the AOC issue standards, followed by a normal scheduled audit in
May 2000. There were no subsequent notes on CASA files regarding these
monitoring actions.

In the September 2001 audit report, CASA issued an audit observation regarding
Transair’s safety program. The observation stated that the safety program manual
was still in its draft stage. The observation suggested that ‘this project be afforded
the highest priority’. It also suggested that Transair consider outsourcing the
development of the manual as well as the development of a quality management
system. A note on the September 2002 audit file stated that Transair’s safety
manual was still in draft form.

In the August 2003 audit, CASA examined the management system model element
titled ‘Review of Safety Management’. The audit examined Transair’s
‘introduction of safety management systems to meet the future requirements of Part
119, 141 and 142 and as such does not have a direct bearing on the current
compliance status of the company’. The examination focused on Transair’s new
hazard/incident database, and noted that the operator had encountered some
difficulty getting used to the software and associated concepts. The actual
processes used by Transair to identify hazards and assess risks were not discussed
in the audit report or on the audit file. There was no discussion in the audit report
or on file as to whether the operator was complying with its procedures for
handling incident reports.

The scope of the 2004 audit was intended to include the element titled ‘safety
programme’. The audit report stated that, due to time constraints, this element was
not examined. CASA advised that it was not uncommon that audit elements were
postponed and rescheduled for a later audit.

Evaluation of Transair’s flight operations

Processes for evaluating flight operations

In addition to assessing the operations manual, and training and checking
organisation, the primary means of assessing an operator’s flight operations during
the AOC assessment process was through proving flights and port inspections.

The AOC Manual stated that proving flights, observed by CASA inspectors, were
‘a practical demonstration by the AOC applicant that the documented procedures
and systems previously inspected can work together in real time to produce a safe
operation’. The manual stated that proving flights were required in certain
situations, including the initial issue of an AOC authorising charter or RPT
operations, and ‘a major change in company structure — for example, an additional
main base’. The AOC Manual stated that, in ‘deciding whether a proving flight was
warranted, CASA will consider the previous history of the operator...”.145 The
manual noted that, where there may be some doubt as to the justification for a
proving flight, an inspector could observe the first revenue flight.

In terms of processing applications to add a new port to an AOC, the AOC Manual
material primarily consisted of the requirements for a port inspection. The manual

145 The Civil Aviation Act 1988 Section 27AD stated that CASA ‘may’ require proving flights in
order to assess whether the applicant can safely conduct operations covered by the application.
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stated that ‘An operating port inspection is required at all aircraft bases and all RPT
destinations’. The Checklist — FOI Inspection of Operating Port included items
relating to the suitability of the aerodrome in relation to runway and movement
area, documentation and facilities available at the port, passenger and freight
handling, and refuelling facilities. The AOC Manual also required inspectors to
conduct an evaluation of performance data required under CAO 20.7.1B for
aircraft above 5,700 kg maximum take-off weight, such as the Metro 23 aircraft.
CASA inspectors reported that the items they considered when assessing an
application to add a port to an RPT AOC included aircraft performance charts, and
the types of items included on the operating port checklist.

The operating port checklist and the AOC Manual did not include an assessment of
the operator’s approach and landing procedures*é, or the qualifications and
experience of the flight crew in using the instrument approaches associated with
the aerodrome. There was no requirement for operators to provide this information
when applying to add a new port to an AOC. There was also no requirement for an
operator to conduct a risk assessment or a safety casel4” when adding a new port to
its AOC.

As noted in Section 1.18.3, CASA’s surveillance policy since 1999 focussed on
systems-based audits rather than product-based audits. However, there were still
mechanisms for conducting observational flights or ‘en route inspections’ and ramp
inspections. No required frequency of these activities was stated.

The Surveillance Procedures Manual (and previously the ASSP Manual) contained
checklists to use for various spot checks, such as ramp inspections, port
inspections, en route inspections, and operational records inspection. The
operational records inspection form and the ramp check form contained items on
proficiency checks, such as CAR 217 proficiency checks and CAR 218 route
qualifications.

Due to the Metro only having two seats in the cockpit, CASA flying operations
inspectors were required to sit in the passenger cabin for en route inspections.
Consequently there was a limited potential for a sample of observation flights
viewed from a passenger seat to detect flight operational issues, such as speeds in
excess of procedural requirements. Flying operations inspectors also reported that
it was difficult to detect problems with some operational issues when they were not
rated or experienced on the aircraft type.

Process for collecting information during audits

The Surveillance Procedures Manual contained general guidance on collecting
evidence during audits. The guidelines stated that evidence should be objective,
obtained with the knowledge of the operator, verified for correctness and
completeness, and recorded accurately and concisely. The manual also stated that
the audit team should ‘verify what they say they do versus what they actually do’.

146 The AOC Manual stated that inspectors should be satisfied that the operator understands its
obligations in the determination of ‘aircraft landing minima’ and has published appropriate
material in the operations manual.

147 A safety case is a document presenting a line of argument and evidence that an operation will be
conducted at an acceptable level of risk.
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There was no guidance in the manual regarding the importance of collecting
information from line employees and personnel other than the key personnel.
CASA advised that its inspectors were required to complete a 5-day audit course
which included content on the importance of collecting information from other
sources.

There were also no mechanisms or guidance in the manual on how to encourage
employees to volunteer information. More specifically, there were no mechanisms
or guidance on how to obtain information confidentially, which could then be used
to focus the search for further information rather than be used as evidence to justify
findings.

Evaluation of Transair flight operations

For the initial approval for Transair to conduct RPT (cargo) operations in October
1999, proving flights and port inspections were not completed. The flying
operations inspector who signed the Flying Operations AOC Checklist
recommended that the AOC be issued as there was no change to the operation other
than the reclassification to RPT and that the operation ‘had been running for two
years on a charter basis, with no significant deficiencies reported’.

In December 1999 CASA conducted unscheduled surveillance of Transair at
Cairns to ascertain if the correct aircraft was being used on the international RPT
freight operation to Papua New Guinea. The surveillance identified that VH-TFQ
was being used on the route but was not an aircraft that held a Certificate of
Airworthiness that permitted it to be used for RPT operations.

En route inspections were conducted as part of the audits in June 2001 (Christmas
Island — Jakarta — Christmas Island) and September 2001 (Cairns — Port Moresby —
Cairns). These inspections occurred prior to the approval for Transair to conduct
RPT operations on these routes in September 2001.

There was no record of a proving flight or en route inspection conducted for the
Cairns — Bamaga — Cairns route or the Cairns — Lockhart River — Bamaga —
Lockhart River — Cairns, nor a port inspection at Bamaga, prior to RPT passenger
operations in September 2001. As stated earlier, a CASA inspector conducted 50
hours ICUS flying based in Cairns in November 2001. A port inspection of
Bamaga was carried out by a dangerous goods inspector as part of the February
2005 audit. This audit also included an en route inspection on the Cairns —
Lockhart River — Bamaga — Cairns sectors.

No en route inspections for Transair operations were recorded on CASA files in the
period between September 2001 and January 2004. Proving flights were recorded
on file for the Gunnedah — Inverell — Sydney route in January 2004 and the Inverell
— Sydney — Cooma route in July 2004. Following the January 2004 proving flight,
en route inspections and port inspections were conducted on Transair’s New South
Wales operations during the February 2004 audit, after RPT operations had
commenced. Further en route inspections and port inspections for the New South
Wales operations were conducted during the August 2004 and February 2005
audits.

En route inspections during the August 2004 audit and the February 2005 audit
were conducted on aircraft being used on Transair’s Big Sky Express operation,
including VH-TFQ. This aircraft was not authorised for RPT operations at the time
of these inspections, and had previously been identified in 1999 as an aircraft not to
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be used for RPT operations (see above). The aircraft had been incorrectly included
on Transair’s AOC on 9 January 2004 as an aircraft approved for RPT use. The
aircraft was removed from the list of aircraft on the AOC authorised for RPT
operations on 23 July 2004, following a letter from CASA to Transair’s chief pilot
two days earlier directing that the aircraft not be used for RPT operations.148

All en route and port inspections were considered satisfactory, although most
identified a small number of problems regarding specific procedures or practices.
The February 2004 audit issued an RCA on load sheets not being left at Gunnedah.
The same problem was not detected during the inspections at Bamaga in February
2005 (see also Section 1.6.18). It was reported that the inspector who conducted the
en route inspection could not recall whether he examined the issue of load sheets.

The audit reports indicated that the en route inspections in New South Wales in
2004 and 2005 had involved some discussions with some line pilots, including base
managers. However, the brief notes on file indicated that these discussions
focussed on specific procedural aspects. Other than these en route inspections,
there was no indication on CASA files that surveillance activities had involved
discussions with line pilots. There was no indication in the audit files of
discussions with training personnel (other than the chief pilot) regarding operating
standards or organisational issues.

There was no record on CASA files after December 1999 of an operational records
inspection form or a ramp check form being used during surveillance activities
relating to Transair. CASA inspectors reported that, if such activities had been
conducted, the relevant checklists would have been completed and placed on file.

Transair's application to include Lockhart River as an operating port was submitted
on 23 August 2004. Attached to the application were contact details and
qualifications of ground handling personnel, performance charts for landing and
takeoff, departure procedures and 'route and aerodrome requirements' for Lockhart
River to be included in the Transair Operations Manual. The documentation for
the manual did not specify any particular hazards for operating at the aerodrome,
and no reference was made to approach procedures. CASA's assessment of the
application noted some problems with the departure procedures and performance
calculations, which were rectified. There was no indication that aspects of
Transair's instrument approach procedures were considered.

Evaluation of Transair's maintenance control

Processes for evaluating maintenance control

The AOC Manual provided guidance on how inspectors should assess the
maintenance processes of an operator. This included the evaluation of the
maintenance control manual, the system of maintenance for each aircraft type, the
systems for managing airworthiness directives and maintenance records,
maintenance training programs and contractual arrangements with outside
maintenance providers. Guidance was also provided for the assessment of the

148 VH-TFQ was issued with a Certificate of Airworthiness in the ‘normal’ category in 1994. CAO
82.3 paragraph 6.1 required that this type of aircraft had to be in the ‘transport’ category for use
in low-capacity RPT operations.
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person nominated as the maintenance controller and the inspections of maintenance
facilities and aircraft.

Evaluation of Transair maintenance control

Transair’s application to add the Inverell — Brisbhane route to its AOC was assessed
by the flight operations team leader and recommended for approval by the acting
manager of the Brisbane airline office on 7 April 2004. On 8 April, the acting
airworthiness team leader recommended that the approval not be processed until
Transair demonstrated that it had adequate maintenance control in place. More
specifically, the maintenance controller was on leave and the person acting in the
position had not been approved by CASA to act in that role. The acting
maintenance controller also was unaware of the details of the application to vary
the AOC. The application was approved by a CASA delegate in Canberra and the
AOC issued on 8 April 2004. It was unclear whether he was advised of the acting
airworthiness team leader’s recommendation. No information addressing the
airworthiness team leader’s concerns was recorded on file. This inspector reported
that he never received any feedback regarding his concerns.

CASA inspectors from the Brisbane airline office reported that there was ongoing
concern regarding the maintenance controller’s workload. In the August 2004
audit, CASA inspectors noted that the maintenance controller had a high workload
and was barely keeping up with his record keeping duties. The audit report stated
that if another Class A aircraft was added, as was intended, the maintenance
controller would need a full-time assistant rather than the current part-time
assistant. Another Metro aircraft (VH-UUN) was added to the operator’s RPT fleet
in April 2005, and the AOC was varied to include that aircraft, but the maintenance
staffing level remained the same.

In the February 2005 audit, eight aircraft survey reports were issued for Transair
aircraft used on the Big Sky Express routes. The airworthiness inspectors report
stated that these items “need to be addressed and continually monitored by the
maintenance controller as the condition of the aircraft indicate that the standards of
maintenance need to be improved’.

In a scheduled audit in January 2006, further problems were identified with
Transair’s maintenance control processes. The audit report stated:

It is evident that due to a number of roles and tasks that the MC [maintenance
controller] is responsible for, he has been unable to complete each function to
the depth and quality required. The MC is supported by a Technical Records
Clerk. A position of Alternative Maintenance Controller exists to conduct
maintenance control functions when the MC is absent however this position
is currently unfilled. The Technical Records Clerk’s role as described in the
MCM [Maintenance Control Manual], permits him to maintain time in
service information in the Aircraft Status Report for the MC. No other
functions of this position are described.

The audit findings show that regulatory compliance has not been achieved
due to an inability to comply with the processes described in the operational
and airworthiness control documents. It is evident that inadequate resources
have been provided by [Transair] to ensure such compliance. [Transair’s]
internal quality and safety systems have been ineffective in identifying and
correcting its inability to comply with its own documented processes.

- 138 -



1.18.14

It is noted that previous CASA audits conducted in 2004 and 2005 identified
similar examples of deficiencies with maintenance control, document control
and quality control.

Evaluation of complaints about Transair

A former Transair pilot contacted the CASA Sydney airline office in September
2004 with concerns regarding the flight operations of Transair’s Big Sky Express
operation in New South Wales. Two CASA inspectors interviewed the pilot and at
the end of the meeting compiled a list of items that were forwarded to the CASA
Brishane Airline Office for further investigation. The two Sydney-based inspectors
indicated in the document that ‘The pilot expressed his concerns clearly and
sincerely. There is no reason to doubt the veracity of his information’.

The Brisbane airline office advised the Transair chief pilot of the allegations. The
CASA inspectors reported that the chief pilot was able to refute the claims made by
the pilot. CASA then informed the chief pilot that they would be conducting a
follow-up investigation to collect documentary evidence to support the chief pilot’s
responses to the allegations. This follow-up investigation occurred approximately 5
weeks later due to “...the preliminary answers given by [the chief pilot], and the
higher priority of other matters in this office...’.

In conducting the follow-up investigation to collect documentary evidence, the
CASA inspector visited Transair’s office and discussed each of the specific
allegations with the chief pilot. In relation to the claim of ‘poor training of first
officers illustrated by not knowing how to complete an aircraft walk around’, the
CASA investigation note indicated that the company maintenance procedures were
consulted and indicated that the pilot in command was responsible for the walk-
around inspection.1#® The CASA inspector further indicated that ‘company pilot
training files were inspected and found to have pre-flight certifications signed’. The
inspector summarised this part of the investigation as ‘Pilot training records and
documentation tend to support a conscientious approach by the company to pilot
training’.

In relation to the claim of ‘no instrument rating check undertaken/or check of
instrument proficiency before revenue operations’, the CASA investigation note
indicated that ‘the pilot was route checked including an ILS approach into Sydney.
The pilot signed the check report’. In addition, regarding the claim of ‘no
examination of aircraft knowledge prior to being released to line operations’, the
CASA investigation found ‘he had just come from an operation on the same
aircraft flying the same routes. He had been given a four-sector check, which is
considered the industry norm’.

The CASA inspector summarised the investigation by concluding that the
allegations were satisfactorily answered by the chief pilot. He also indicated that
the person who made the allegations appeared to have problems and had a ‘chip on
his shoulder’. He also indicated that CASA would increase its surveillance of the
Big Sky Express operation. A one-page summary of some aspects of the
allegations was included in a bound copy of the CASA February 2005 audit report.

149 The Transair Operations Manual stated that, although the pilot in command was responsible for
ensuring that a walk-around inspection was completed, either the pilot in command or the copilot
could conduct the inspection.
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There were no other complaints about Transair listed on any CASA files provided
to the investigation.

Two pilots of Trans Air PNG made written and verbal complaints about the safety
of operations of that operator to the Civil Aviation Authority of Papua New
Guinea. The same pilots reported that they made verbal complaints to the ATSB in
July 2002 and October 2004. No record of the 2002 complaint could be found by
the ATSB. The issues raised in the 2004 report related to regulatory matters. The
ATSB suggested to the pilots that these matters be referred to CASA, and offered
to pass on any complaints submitted in writing to the ATSB to help ensure they
were addressed. The pilots declined to submit their concerns in writing. CASA
reported that it had never received any written or verbal complaints from these
pilots prior to the accident. The two pilots were subsequently interviewed by the
ATSB during the VH-TFU investigation.

Evaluation of Transair’s risk profile

Processes for evaluating an organisation’s risk profile

CASA had tools for evaluating organisation risk profiles so that surveillance
resources, other than those used for scheduled audits, could be directed to those
operators that presented a higher risk to aviation safety. These included the
financial viability assessment and the safety trend indicator (STI). Developmental
work had also occurred on a tool to assess the risk level of airline operators.

Financial viability assessments

Section 28(2) of the Civil Aviation Act 1988 allowed CASA to take into account
the financial position of an organisation when considering an application for the
issue or variation of an AOC. The AOC Manual provided some guidance to CASA
inspectors regarding what information was required so that an assessment could be
made of the financial position of an organisation when processing an application to
issue or vary an AOC. The manual described those situations where a financial
viability assessment was required, including when an AOC was varied to include
authorisation to conduct RPT operations.

When the applicant was a corporate entity, such as a proprietary limited company,
the AOC Manual specified that the applicant ‘must provide’ financial information
including copies of the latest financial statements and business plan, forecast
expenditure over the first three years of operation on essential safety-related
activities and details of how the applicant intended ‘to fund its essential safety
related activities vis a vis other competing expenditures’. This financial
information was to be evaluated by a CASA senior risk assessor and any
recommendations made by the assessor were to be included in any report or AOC
submitted to CASA senior management for consideration.

Safety trend indicators

In October 2000, CASA introduced the STI as an assessment tool for monitoring
safety and targeting surveillance resources by determining the relative risk of
operators. CASA described the STI in the Surveillance Procedures Manual as a
questionnaire:
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. that provides a profile of an organisation, to assist with decisions
regarding the scheduling of Special Audits. An STI also functions as limited
audit, providing an opportunity to review an organisation’s performance.

The STI form was divided into two sections, the first seeking general information
about the operator, including details of the operator’s aircraft fleet and overall
judgement of the performance of the operator compared with 12 months prior and
relative to other organisations carrying out similar work. The second section of the
AOC STI contained 30 safety indicator questions, which rated aspects of the
organisation’s operation during the preceding 12 months.

The 30 safety indicator questions covered a number of aspects including
organisational change, personnel issues such as morale and staff training,
compliance and accident/incident history, the documenting, application, review and
standardisation of processes and procedures, and the maturity and effectiveness of
the organisation’s safety system.

Based on the responses to the 30 items, an overall AOC Safety Indicator score was
calculated. Non-favourable responses were summed. The Surveillance Procedures
Manual stated that organisations with a weighted STI score!® greater than seven
would be included in an ‘STI Area Office Report (high-risk report)’. If the STI
score of a particular operator, together with other information gathered, indicated
that the operator was of a high risk, CASA would plan a special audit on that
operator.

The STI was initially intended to be used for all types of operators. The
Surveillance Procedures Manual stated that, for general aviation passenger-
carrying operators, a scheduled audit was to be conducted every 12 months, with
an STI also conducted every 6 months.

Methods used in airline offices for assessing operator risk

CASA inspectors reported that it was widely perceived that the STI was not
appropriate for assessing the risk level of airline operators. As airlines were being
audited twice a year, the tool also did not provide any additional information than
was already been obtained through audits.

An external audit report of CASA surveillance processes in June 2002
recommended that:

In recognition of the concerns that Airline Offices have over the STI process,
and the data quality issues that have been identified, the STI process needs to
be formally postponed until a more appropriate risk based analysis process
has been developed...

In 2003, CASA inspectors ceased conducting ST assessments for airline operators.
The organisation which conducted the June 2002 audit report completed another
audit of CASA'’s surveillance processes in May 2003. That report stated that
‘CASA does not have a comprehensive risk assessment framework in place that
would enable the assessment of the relative risk of each operator or the planning of
an audit program based on this assessment’. The report recommended that:

150 The weighted score took account of varying operational factors, such as the size of the operation
and whether it involved the carriage of passengers, the raw score, and the number of items
marked as ‘don’t know’.
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CASA should develop a comprehensive risk assessment framework that will
inform the surveillance planning process, help to define and target resource
allocations and assist with individual operator audit planning.

Ideally, the framework should be supported by a predictive safety
information system.

The risk assessment should be based on specific operator information,
including ESIRs, ASIRs, MDRs%!, previous findings and scope of
surveillance conducted previously, level of overall knowledge of the
operator, operator experience, industry information and professional
judgement.

The assessment should be documented...

CASA management stated that developmental work had been conducted on an
‘airline risk tool’ for evaluating the risk levels of airline operators. It was reported
that, although some trial work had been conducted using this tool, the tool had not
been implemented prior to the accident due to concerns within CASA regarding its
reliability.

The Surveillance Procedures Manual stated that, when determining whether to
conduct special audits or spot checks, inspectors should consider risk indicators,
such as information from STIs, industry intelligence, previous audits and other
intelligence such as incident reports. CASA inspectors from the Brisbane airline
office also reported that assessments of which operators were associated with
higher levels of risk was based on these sources of information and other
interactions with the operators. They reported that there was no systematic tool or
process used.

Evaluation of Transair risk profile

CASA advised there was no evidence of a financial viability assessment having
been completed on Transair when the company upgraded its operation from charter
to RPT operations. CASA also advised that:

as a matter of law CASA could not properly have refused to issue an Air
Operator’s Certificate purely on the grounds of a financial viability
assessment, if the applicant otherwise satisfied all of the requirements of
Section 28 of the Civil Aviation Act 1988. [see Section 1.18.2]

CASA inspectors completed five STIs on Transair between March 2000 and May
2003. Four of the STIs were completed after Transair commenced RPT operations.
The summary results for the STIs, and a comparison with the ‘high risk score’
level, are presented in Figure 29. Further details on each of the STIs are presented
in Appendix H.

After CASA stopped conducting STIs on Transair, there was no evidence provided
to the investigation that any other organisational risk score was generated and
reported to CASA senior management.

151 Electronic Safety Incident Reports (ESIRs) formed part of Airservices safety occurrence
reporting system. Air Safety Incident Reports (ASIRs) were a type of occurrence report provided
to the ATSB. They were subsequently referred to as Air Safety Accident or Incident Reports.
Major Defect Reports (MDRs) were reports provided to CASA on aircraft airworthiness issues.
They were subsequently referred to as Service Difficulty Reports.
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Figure 29: Transair’'s safety trend indicator (STI) scores
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There was no record on CASA files of special audits or spot checks being carried
out on Transair operations after December 1999. CASA inspectors from the
Brisbane airline office reported that they did not consider Transair to be a high risk
operator.

CASA management reported that they had not been advised of any concerns
relating to Transair’s operations. CASA advised that no formal report of relative
risk ratings was ever provided to the CASA chief executive officer. Transair was
mentioned twice in other reports to the chief executive officer prior to the accident.

e Transair was included in the airline operations branch ‘Top 10 operators’
list in February 2004. This draft report provided ‘the ten highest profile
operators, selected on the basis of indicative risks, complexity and rate of
change’. The report also noted that an inspector review ‘indicated that this
operator is still a lower risk operator’. Transair was not included in the
same report that contained the ‘Top 20 operators’ based on ESIR relative
risk.

e Transair was listed in the CASA airline operations branch ‘Top 20
operators’ list in March 2004. The basis for inclusion in this draft report
included ESIRs, current RCAs, operation changes, fleet variation and size,
route coverage, financial indicators and delayed audits. The document
stated that the list was not an indicator of risk or safety performance.
Transair was included on the list due to a delayed audit, financial issues,
and expanded routes. The listing noted that the recent task of approving
routes had identified minimal issues, so the audit delay was considered low
risk.

CASA advised that reporting formats were subsequently changed and Transair did
not feature on any further reports to the chief executive officer.
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1.19

1.19.1

Regulatory oversight of Aero-Tropics

Throughout the period 2001 to 2005, Aero-Tropics had been audited annually by
CASA as well as unscheduled surveillance in the form of additional audits and
ramp inspections. The audits were exclusively directed at surveillance of Aero-
Tropics’ own RPT operations and they did include any evaluation of the
operational relationship between Aero-Tropics and Transair. However, there were
safety implications for Transair operations as the service provider for the Cairns -
Lockhart River-Bamaga RPT service as there were some deficiencies identified in
Aero-Tropics’ operations.

In the May 2002 audit, CASA auditors identified deficiencies with Aero-Tropics
training and checking system documentation for tracking dangerous goods training
of both aircrews and operational support personnel. The March 2004 audit found
that the dangerous goods manual in the company’s library was an out-of-date
edition.

A CASA inspector conducting scheduled surveillance of Aero-Tropics’ operations
in February 2003, issued an RCA to Aero-Tropics and the Bamaga aerodrome
operator due to runway pavement markings not being visible. The inspector noted
that responsibility for ensuring the maintenance of aerodrome standards was shared
between the aerodrome operator and all RPT operators using that aerodrome. There
was no evidence that indicated Aero-Tropics or CASA passed this information on
to Transair.

RNAV (GNSS) instrument approaches

Overview of instrument approaches

A landing approach to a runway can be conducted visually in visual meteorological
conditions (VMC) and/or by using navigation instruments. However, in weather
conditions below that determined for VMC (termed instrument meteorological
conditions or IMC), pilots must conduct an instrument approach using navigation
instruments provided they are appropriately qualified. During an instrument
approach, pilots refer to navigation instruments to position the aircraft
(longitudinally, laterally and vertically) near the runway at the minimum descent
altitude, a position known as the missed approach point (MAPt). By the missed
approach point, the pilot must be able to make visual reference with the runway to
continue the approach and to land the aircraft. If the pilot is unable to make visual
reference a missed approached must be conducted using navigation instruments.

A number of different instrument approaches can be used, which can be broadly
classified into two categories: precision approaches and non-precision approaches.
Precision approaches provide the pilot with both lateral and vertical guidance down
to the minima. The only precision approach currently operating in Australia is the
instrument landing system (ILS). In contrast, non-precision approaches only
provide the pilot with lateral and/or longitudinal guidance. This is a major
disadvantage compared with precision approaches as altitudes and the descent path
need to be calculated by the pilot based on charts and lateral positions obtained or
calculated based on instrument approach aids. This disadvantage is reflected in the
analysis by the Flight Safety Foundation of 287 fatal approach-and-landing
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accidents involving jet or turboprop aircraft above 5,700 kg between 1980 and
1996 worldwide.1>2 The Flight Safety Foundation report found that three quarters
of these accidents occurred in instances where a precision approach aid was not
available or not used.

Overview of RNAV (GNSS) approaches

Instrument approach design criteria

The international design criteria for RNAV (GNSS) instrument approaches were
specified in the ICAO document Procedures for Air Navigation Services — Aircraft
Operations (PANS-OPS DOC 8168) Volume Il Construction of Visual and
Instrument Flight Procedures (PANS-OPS). PANS-OPS specified the criteria for
the various approach segments as:

e initial approach segment - the ‘optimum length is 9.3 km (5.0 NM)’ (with
a minimum distance determined by being able to accommodate the aircraft
speeds of 210 kts);

* intermediate segment - ‘not to be less than 3.7 km (2.0 NM) allowing the
aircraft to be stabilised prior to the final approach fix’; and

» final approach segment — ‘optimum length ... is 9.3 km (5.0 NM)’.

In accordance with a decision made by CASA in 1996 and agreed to by the
Australian aviation industry, Airservices!®® attempted to design all waypoint
distances to be 5 NM when possible. PANS-OPS also required the descent
gradient/angle to have an angle of no greater than 3.5 degrees (6.1 per cent) for
Category C aircraft, and 3.77 degrees (6.5 per cent) for Category A and B
aircraft!54, with an optimum slope of 3 degrees. A further PANS-OPS requirement
for RNAV (GNSS) approaches was that the final approach path must be runway
aligned allowing for a maximum 15-degree offset angle!s on either side for
Category C and D aircraft, or 20-degree offset angle for Category A and B aircraft.
These criteria eliminated the need to conduct a circling approach. A 3-degree slope
with 5 NM distances between the waypoints will give an approach similar to the
one presented in Figure 30 for the Lockhart River runway 30 RNAV (GNSS)
approach.

152 Ashford, R. (1998). A study of fatal approach-and-landing accidents worldwide, 1980-1996.
Flight Safety Digest, February-March 1998, pp 1-41.

153 Airservices Australia was approved to design RNAV (GNSS) approaches and had designed most
current Australian RNAV (GNSS) approaches.

154 Metro 23 aircraft were Category B (see also Section 1.17.7).

155 An offset angle was the angle between the runway centreline and the final approach track.
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Figure 30: RNAV (GNSS) approach to Lockhart River runway 30. The
approach uses the PANS-OPS optimum design.
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Segment minimum safe altitudes were displayed between each pair of waypoints
(shown as the grey shaded area and underlined!®¢ number in Figure 30 above).
These altitudes indicated that it was not safe to fly lower than these levels, and
some pilots set the aircraft’s altitude alerter as a defence against descending below
these altitudes. However, setting and re-setting the altitude alerter as the aircraft
passed each altitude segment can significantly increase pilot workload.

Complications can arise when designing to PANS-OPS optimum criteria due to
obstacle clearance requirements relating to such obstacles as mountains, or due to
standard instrument departure (SID)*%7 or standard arrival (STAR)%8 procedure
requirements. High terrain may require a variation to the optimal approach as
referred to in the PANS-OPS criteria. As such, distances between the waypoints
can vary from 5 NM, the slope can be steeper than 3 degrees, and multiple segment
minimum safe altitudes between each pair of waypoints can be used to maintain
appropriate obstacle clearance. RNAV (GNSS) approaches that require such
variations are a resultant compromise between approach angle, segment length,
step altitudes and offset angle. The approach design also may take into account
track length, flight time and environmental considerations (Figure 31).

Figure 31: The published Airservices Lockhart River Runway 12 RNAV
(GNSS) approach.
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156 Only on Airservices charts were these numbers bolded and underlined.

157 A standard instrument departure (SID) is a published departure procedure used by aircraft
operating under the instrument flight rules. It specifies vertical and longitudinal tracking
requirements to the minimum safe altitude and a specified point on the cleared air traffic control
route.

158 A standard arrival route (STAR) is a published arrival route used by aircraft operating under the
instrument flight rules. It specifies tracking data which links the en-route airways clearance to a
point which is located at or near the destination aerodrome.
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CASA instrument approach acceptance procedures

Before a newly designed instrument approach procedure could be published for
general use, it had to be accepted by CASA. The acceptance process first involved
a desk-top assessment of the design to determine whether the approach met the
PANS-OPS criteria. CASA reported that, if an approach did not meet the criteria, it
highlighted the deficiencies and rejected the design.

A CASA officer reported that RNAV (GNSS) approach designs that had not met
the PANS-OPS optimal design criteria had been returned to Airservices to redesign
with a higher minima. He also reported that an RNAV (GNSS) approach was not
designed for Lord Howe Island aerodrome due to the complexity that would be
needed.

If the design passed the desk-top assessment, the approach was then assessed by a
validation flight by a specialist CASA officer. Training for these specialist flight
validation pilots was reported as involving low level flying training and an
awareness of the PANS-OPS criteria. The flight validation process included both
an obstacle assessment and a “fly-ability” check.

The validation flight was always manually flown, in VMC, in a single pilot
operation, and generally in a Category B aircraft. Maximum Category B aircraft
approach speeds were tested. There was no procedure to replicate approach speeds
for the various aircraft approach categories that would be using the approach.
There was also no process to fly the approach while accomplishing normal
operating approach procedures as would be used by a commercial flight crew. The
type of aircraft normally used for validation flights were not required to be fitted
with GPWS, which meant that the validation flights may not have been able to
determine whether GPWS alerts or warnings would be activated during the
proposed procedure.

An approach that was within the PANS-OPS criteria could be ‘not-accepted’ by
CASA if they considered it too difficult to fly safely. There were no reported
instances of an RNAV (GNSS) approach design that had been rejected by CASA
as a result of the flight validation process due to “fly-ability’ considerations.

Implementation of RNAV (GNSS) approaches in Australia

The first Australian RNAV (GNSS) non-precision approaches were developed and
published for visual flight rules use during 1996-97. In 1998 CASA gave approval
for RNAV (GNSS) approaches to be used for IFR operations and these were first
used by an airline in 1999. By 2005, over 350 RNAYV (GNSS) approaches had been
published for Australian aerodromes and their use had become common among
instrument-rated pilots operating aircraft ranging from single engine piston aircraft
up to high capacity turbojet aircraft.

When RNAYV (GNSS) approaches were initially introduced in Australia, CASA
asked the aviation industry to comment on their useability. However, when
subsequent RNAYV (GNSS) approaches were published, no approach-specific
feedback from industry was sought by CASA.
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Lockhart River Runway 12 RNAV (GNSS) approach

Approach design and acceptance

Airservices designed the Lockhart River Runway 12 RNAV (GNSS) approach in
1999 based on the PANS-OPS design criteria. According to Airservices, the
Lockhart River runway 12 RNAV (GNSS) approach was designed under a CASA
delegation authorised under CAR 178. Airservices reported that they ensured
newly developed instrument approaches were safe by designing them within the
PANS-OPS limits. No other safety or risk assessment was done by Airservices
specific to the Lockhart River runway 12 approach or any other RNAV (GNSS)
approach including whether GPWS alerts or warnings would be expected to be
activated if an aircraft was flown at the segment minimum safe altitude limits.

The final design was then submitted to CASA for approval and as part of that
approval process, CASA conducted a flight validation of the draft final approach
submission in September 1999. A representative from Airservices, as the designer,
accompanied the CASA flying operations inspector on the validation flight.

Airservices designed the approach with a 5-degree offset angle because the
elevation and location of Mt Tozer (see Figure 6 on page 8) increased the minimum
descent altitude of an approach with an offset angle of less than 5 degrees north of
the extended runway 12 centreline. The approach also could not be offset to the
south of the extended centreline due to Mt Tozer. The preferred Lockhart River
runway 12 RNAV (GNSS) approach option was a compromise between approach
angle, offset angle and segment length and complied with PANS-OPS criteria
(Figure 31).

According to the PANS-OPS criteria, the splay width1% either side of centreline
was 2 NM at and before the final approach fix, and 1 NM between the final
approach fix and the missed approach point. These were fixed values, so as the
final approach segment became longer, the narrower 1 NM splay was extended.
With the final segment 7 NM in length and a 5-degree offset angle, Airservices
designers were able to exclude Mt Tozer as the controlling obstacle. The resultant 7
NM segment length, the 5-degree offset angle and the 3.49-degree descent angle
complied with PANS-OPS and CASA requirements.

159 The splay width refers to the airspace that is assured of obstacle clearance either side of the
approach track.
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Figure 32: Splay for each segment of an RNAV (GNSS) approach

Intermediate Final

The investigation engaged an independent approved instrument approach
procedures designer to evaluate the Lockhart River Runway 12 RNAV (GNSS)
published instrument approach. The scope of this evaluation was to:

» examine the design criteria of the Lockhart River runway 12 RNAV
(GNSS) instrument approach to determine whether it complied with
relevant design standards; and

» determine whether the approach was an appropriate design given the fixed
limitation of the terrain in the vicinity of the Lockhart River aerodrome.

The findings in the independent designer’s report and the design options provided
by the designer showed that:

» Airservices complied with relevant PANS-OPS procedures and CASA
requirements in the design of the Lockhart River Runway 12 RNAV
(GNSS) approach;

» the 5-degree offset angle and 3.49-degree descent angle option was
appropriate given the location of controlling obstacles to the north-west of
Lockhart River aerodrome; and

» an RNAV (GNSS) approach aligned with the runway centreline, over the
valley to the north-west of Lockhart River aerodrome (but closer to Mt
Tozer), produced a minimum descent altitude which was too high to
permit a straight in approach to land on runway 12.

Approach chart design

There were two aviation information providers that produced approach charts for
Lockhart River: Airservices and Jeppesen (see Figure 33 and Figure 34
respectively). Jeppesen reported that the Jeppesen Lockhart River Runway 12
RNAYV (GNSS) approach chart dated 19 November 2004 was examined following
the accident. The chart was found to be fully compliant with Jeppesen production
specifications and to accurately reflect the Airservices Australia source procedure.
All Cairns-based Transair pilots reported that they used Jeppesen charts.
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Figure 33: Lockhart River Runway 12 RNAV (GNSS) approach chart
published by Airservices
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Figure 34: Lockhart River Runway 12 RNAV (GNSS) approach chart

published by Jeppesen
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Unlike the Airservices charts, the Jeppesen charts did not display the first segment
of the approach in the profile diagram from the initial approach fix (waypoints
LHRWG/E/D) to the intermediate fix (waypoint LHRWI) (Figure 35). Instead, the
profile diagram commenced from the intermediate fix. Jeppesen reported that this
was to maximise the space available to display the details of the profile view. The
plan-view provided details of all segments, starting from the initial approach fix.

For the Lockhart River runway 12 approach, the plan and profile-views
superficially followed a similar spacing, but with one less segment on the profile
diagram. As such, on the Lockhart River Runway 12 RNAYV (GNSS) approach
chart, the second waypoint (LHRWI) on the plan diagram was coincidently aligned
with the second waypoint (LHRWF) in the profile diagram (Figure 35).

The investigation identified a number of other Jeppesen charts with Australian
RNAYV (GNSS) approaches where waypoints on the plan-view diagram
coincidentally aligned with different waypoints on the profile diagram. Some of
these approach designs also had multiple altitude limiting steps. For example, the
Canberra Runway 30 RNAV (GNSS) approach had an initial approach fix
(SCBEB) on the plan-view diagram aligned with the intermediate fix on the profile
diagram (SCBEI), and the intermediate fix on the plan-view (SCBEI) aligned with
the final approach fix on the profile (SCBEF).

Figure 35: Jeppesen chart line of sight between diagrams
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On Jeppesen charts, the beginning of the intermediate altitude limiting steps (in
between waypoints) was printed with the first line using the same font type and
size, using capital letters for the nautical mile indications, and in the same

- 152 -



positions, as the waypoint names (Figure 35).160 The final letter on the first line was
‘M’, as was the final letter for the missed approach waypoint before the runway.
Furthermore, as explained in Section 1.19.4, pilots needed to focus on the last letter
of a waypoint (as the first four letters were the same for all waypoints) to identify
their position.

Most distances displayed on RNAV (GNSS) approach charts referenced the next
waypoint (rather than a single reference point like the missed approach point). This
was to be consistent with GPS displays (see Section 1.19.4). The only continual
reference to the missed approach point was displayed under the profile diagram on
the Airservices chart. The Jeppesen chart displayed the distance to the runway
threshold under the profile diagram. On the Jeppesen RNAV (GNSS) approach
charts, there was only one reference to the distance to the runway threshold before
the final approach fix due to the initial segment not being displayed on the profile
diagram.

Segment minimum safe altitudes were in bold and underlined on Airservices
charts, but on Jeppesen charts, were not bolded and not underlined and were
presented as black letters on a grey background. Jeppesen charts did not show the
runway offset between the final approach track and the runway heading as a
numerical value, but the graphical representation of the runway in the plan-view
was designed to indicate an offset.

Terrain depiction on approach charts

The Lockhart River Runway 12 RNAYV (GNSS) approach chart was produced by
Jeppesen only in black and white printing. On the plan-view diagram, the ocean
was shaded grey and the terrain was white with high terrain depicted using spot
heights (Figure 35), but no contour lines or terrain elevation shading. The ICAO
Annex 4 Aeronautical Charts?®! stated ‘Appropriate spot elevations are those
provided by the procedures specialist.” The spot heights depicted that were closest
to the approach were Mount Tozer to the South, (1,787 ft, highlighted by an arrow
as the highest terrain on the chart) and Mount Dobson to the north (1,625 ft). North
Pap and South Pap were not depicted. Therefore, there was no indication on the
chart of the existence of terrain under the approach path.

The Flight Safety Foundation Approach-and-Landing Accident Reduction Task
Forcel62 recommended in 1999 that regulatory authorities should:

Support the development and use of instrument approach and area charts that
depict colored contours to present either terrain or minimum flight altitudes.

Support the development of charts that depict terrain profile below the initial
and final approaches, including the missed approach, within the vertical-
profile box of the approach chart.

160 Jeppesen reported that ‘big bold type’ was introduced for certain types of information on
Jeppesen charts in March 1995 to enhance chart readability.

161 ICAO Annex 4, 10" edition, July 2001.

162 Flight Safety Foundation ALAR Task Force (1999). Analysis of critical factors during approach
and landing accidents and normal flight. Data Acquisition and analysis final report. Flight Safety
Digest, Nov 1998-Feb 1999. (pp 1- 77).
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The ICAO Annex 4 Aeronautical Charts stated:

11.7.2 Relief shall be shown in a manner best suited to the particular
elevation characteristics of the area. In areas where relief exceeds 1 200 m
(4 000 ft) above the aerodrome elevation within the coverage of the chart or
600 m (2 000 ft) within 11 km (6 NM) of the aerodrome reference point or
when final approach or missed approach procedure gradient is steeper than
optimal due to terrain, all relief exceeding 150 m (500 ft) above the
aerodrome elevation shall be shown by smoothed contour lines, contour
values and layer tints printed in brown. Appropriate spot elevations,
including the highest elevation within each top contour line, shall also be
shown printed in black.

Australia had not notified a difference to ICAO Annex 4 paragraph 11.7.2.163

The Lockhart River Runway 12 RNAYV (GNSS) approach had a final approach
gradient greater than the optimum of 3 degrees, and the height of both North Pap
(1,614 ft) and South Pap (1,453 ft) had relief higher than 500 ft above the Lockhart
River aerodrome which had an elevation of 77 ft.

ICAO Annex 4 also stated that the profile-view on an instrument approach chart
should display either a ground profile-view or minimum altitude in the
intermediate and final segments. Jeppesen reported it ‘has opposed the concept of
depicting terrain in profile because of distortion due to profile views are not to
scale. [sic]’

Jeppesen had issued instrument approach charts for Australian aerodromes, with
plan-view diagrams using contour lines and different shades of brown to represent
different elevation levels (an example is provided from Cairns aerodrome in Figure
36). However, Jeppesen limited this practice to approach charts with terrain
exceeding 4,000 ft above the aerodrome anywhere on the chart, or 2,000 ft above
the aerodrome within 6 NM from the airport reference point, and did not include
contour lines for approach charts outside of these criteria (including when the final
approach procedure gradient was steeper than optimal due to terrain). The highest
elevation of terrain within 6 NM from Lockhart River aerodrome (Mt Tozer) was
1,787 ft, and the final approach slope was higher than the optimum 3 degrees due
to terrain (Mt Tozer).

Airservices’ instrument approach charts used spot heights only to depict terrain. A
depiction of the elevation of terrain in the profile-view under the vertical approach
path (see example in Figure 37) had not been included on any Australian
instrument approach charts, although they all included segment minimum safe
altitudes.

163 Amendment number 1 to the supplement to Annex 4 — Aeronautical Charts, 10" edition, dated 17
November 2003.
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Figure 36: Jeppesen RNAV (GNSS) approach chart plan-view diagram for
Cairns runway 15
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Figure 37: Exeter (UK) RNAV (GNSS) approach profile-view showing terrain
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Interviews of other pilots

The investigation interviewed a sample of 10 pilots who regularly operated into
Lockhart River and regularly used RNAV (GNSS) approaches. All pilots operated
Category B performance aircraft and none had any association with Transair or
Aero-Tropics. Using open-ended questions, the pilots were asked about their
general opinions and experiences. They were not asked to comment on any of the
specific aspects of the approach as outlined below.

Of the 10 pilots, nine stated that they used an autopilot when conducting RNAV
(GNSS) approaches. When asked about their opinion of RNAV (GNSS)
approaches in general, five indicated that the approaches were high workload, and
three indicated that maintaining situational awareness could be difficult. Five of the
pilots indicated that the lack of a single distance display referenced to the missed
approach point made the approaches more difficult and/or reduced situational
awareness.
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1.194

Eight of the pilots had personal experience flying the Lockhart River Runway 12
RNAYV (GNSS) approach. When asked specifically about that approach, six of the
eight pilots indicated that after conducting the approach on several occasions, they
now actively avoided this approach, either in IMC (three pilots) or at any time
(three pilots). Of the two pilots without personal experience of the runway 12
approach, one indicated that he actively avoided the runway 12 RNAV (GNSS)
approach, and the other stated that he would use it if required, but only in VMC.

The eight pilots experienced on the approach stated that the proximity of terrain
under the approach resulted in it being one of the most ‘unforgiving’ approaches.
Six pilots indicated that there was typically significant turbulence on the final
approach until the “final hill” (South Pap) was cleared, and this could result in the
pilot having difficulty reading the instruments and the autopilot being unable to
maintain effective control of the aircraft. Four of the eight pilots reported the
approach was steeper than the usual 3 degrees and three indicated that it had close
and multiple altitude limit steps, each of which increased the difficulty of the
runway 12 approach.

Only one of the 10 pilots always set the altitude alerter for each altitude limiting
step, while the remainder indicated that this would involve too much work and/or it
would interfere with the autopilot (as the autopilot would capture the selected
altitude). Those nine pilots stated that the altitude alerter would be set to the
minimum descent altitude.

The pilots interviewed did not have experience operating on the Lockhart River
Runway 12 RNAV (GNSS) approach in aircraft fitted with GPWS.

Approach incident history

A search of the occurrence database held by the ATSB revealed that there had been
18 occurrences reported in the Lockhart River area between 1991 and 2005. The
majority of these reports were not aerodrome specific and included occurrences
within 20 NM of the aerodrome. Only one of the reports related to the Lockhart
River Runway 12 RNAV (GNSS) instrument approach and it was received 2 days
after the accident involving VH-TFU. As explained in Section 1.16.2, this aircraft
operator’s pilots reported that they always experienced GPWS alerts and warnings
while conducting the Lockhart River Runway 12 RNAV (GNSS) approach.

Human factors issues associated with RNAV (GNSS)
approaches

RNAYV (GNSS) approaches were relatively new at the time of the accident, both in
Australia and internationally. Along with the US and Canada, Australia was at the
forefront in the implementation of these approaches. As noted in Section 1.19.2,
the first RNAV (GNSS) instrument ratings in Australia were issued to pilots in
1998, and the approaches were first used by an airline operator in 1999. By 2005,
over 350 RNAYV (GNSS) approaches had been published for aerodromes across the
country.

GPS airborne receivers

The GPS receiver used for RNAV (GNSS) approaches at the time of the accident
were required to meet the minimum requirements of the FAA technical standing
order TSO-C129a. The TSO allowed the distance information displayed during an
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RNAYV (GNSS) approach to be referenced to the next waypoint. This was the same
as for en route navigation (the original use for GPS in aviation), but differed from
other non-GPS based instrument approaches (such as those involving a DME) that
displayed distance to the runway threshold or missed approach point (MAP?).
Some of the pilots from Transair reported that not having a distance to the
threshold, unlike other instrument approaches, reduced situational awareness.

Research by the FAA64 reported instances where GPS receivers affected pilot
performance during the intermediate approach segments, because they did not
allow easy access to distance-to-the-runway information. To obtain a distance-
from-the-aerodrome, the report noted that pilots were required to either mentally
calculate the distance information or access this information on the GPS receiver
by exiting the current function page, entering a new page, and then returning to the
original page, requiring at least four key strokes, or up to nine if done incorrectly.

Before RNAV (GNSS) approach procedures were adopted in Australia, an
Airservices, CASA and industry GNSS Implementation Team (GIT) considered the
issue of not having a distance to the missed approach point reference on the GPS
display. A submission to the group from a CASA field office in November 1996
argued that a distance to the missed approach point needed to be displayed to the
pilots, possibly on a separate display (such as the DME display) if space was not
available on the GPS receivers themselves. However, CASA ultimately accepted
the design standards from the TSO-C129 without any additional technical
requirements of displaying distance to the runway information.

The FAATSS identified that other human factors issues identified for TSO-C129
GPS receivers were mostly the result of the large number of possible functions
with a small number of buttons and knobs, and a small display screen, in order to
perform these functions. Research findings suggested that pilots perceived GPS
readability was reduced due to the small unit size, which made alphanumeric
symbols difficult to read, especially under ambient light conditions?6é, and that the
cluttered displays, and in some cases the use of capital letters on displays, reduced
readability.167

Although TSO-C129 specified the minimum performance standards for GPS
receivers, it did not specify a standard set of controls, features, function names,
displays or operating modes. The potential for confusion and additional workload
for pilots using more than one GPS receiver resulting from this lack of design
consistency between manufacturers had also received commentary from
researchers.'® Due to such concerns, CASA’s CAO 40.2.1 Section 13.4A specified
that a pilot must not complete an RNAV (GNSS) approach in IMC as pilot in
command unless he or she had conducted at least three RNAV (GNSS) approaches

164 Findings from Winter & Jackson (1996) GPS Issues. (DOT/FAA/AFS-450). Oklahoma City:
FAA. reported in: Joseph, K. M., & Jahns, D. W. (1999). Enhancing GPS Receiver Certification
by Examining Relevant Pilot-Performance Databases. (DOT/FAA/AM-00/4). Washington: FAA.

165 Williams, K. W. (1999). GPS User-Interface Design Problems: | (DOT/FAA/AM-99/13).
Washington, DC: FAA.

166 Nendick, M. & St. George, R. (1996). GPS: Developing a human factors training course for
pilots. In B. J. Hayward & A. R. Lowe (Ed.s) Applied Aviation Psychology (pp 177-184).
Aldershot: Ashgate.

167 Heron, R. M., & Nendick, M. D. (1999). Lost in space: Warning, warning. In D. O'Hare (Ed.),
Human Performance in General Aviation (pp. 193-224). Aldershot: Ashgate.
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using the same GNSS receiver as that fitted to the aircraft. Furthermore, CAO
40.2.1 Section 11.3B required this process to be repeated if the pilot in command
had not completed an RNAYV (GNSS) approach using the same GPS receiver
within 6 months.

Garmin 155XL GPS receiver in VH-TFU

The Garmin 155XL GPS receiver fitted to VH-TFU had two display modes that the
crew could have used: ‘“MAP’ and ‘NAV’ summary. The MAP page, which
included a moving map, showed a pictorial representation of the aircraft in relation
to the waypoints, as well as limited numerical information. The NAV summary
page only showed numerical information and the previous and next waypoints,
along with a lateral deviation from track display as a course deviation indicator
(CDI). Lateral tracking accuracy was also shown on the pilot in command’s
horizontal situation indicator (HSI). Numerical information displayed included
track, and seconds and distance to the next way point (see Figure 38).

Figure 38: Garmin 155XL NAV summary page (top) and MAP page (bottom)
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A review by the FAA8 cited several research papers, which showed that moving
map displays can greatly increase pilots’ situational awareness. A number of
respondents to the ATSB pilot survey (summarised in Section 1.19.5) also gave
this opinion, and stated that the main problem with older GPS units was that the
moving map was not available or not practical.

The moving map was available in the receiver, but the extent of the approach that
could be shown on the screen was extremely limited due to the small vertical
screen size in conjunction with the automatic scaling of the display which changed
the scale from 20 NM to 1 NM as the aircraft approached each waypoint. The
Transair Operations Manual did not specify which page should be used during an

168 Williams, K. W. (1999). GPS User-Interface Design Problems: 1l (DOT/FAA/AM-99/26).
Washington, DC: FAA.
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RNAYV (GNSS) approach. However, one of Transair’s pilots stated that the Garmin
155XL defaulted to the NAV summary page once armed and that Transair pilots
never used the moving map display during an RNAV (GNSS) approach.
Furthermore, the MAP page did not include a CDI display and the copilot’s HSI in
VH-TFU did not display GPS tracking information.

In line with the TSO-C129a, the Garmin 155XL receiver displayed no information
about altitude limiting steps that occurred between waypoints — neither in terms of
seconds to go, distance to go, nor via a scaling change in the map mode.

Transair’s pilots from the Cairns base regularly flew two aircraft: VH-TFU that
was normally operated on the Bamaga route, and VH-TGD (a Metro 11 aircraft)
that was normally operated on a Port Moreshy freight route. VH-TGD was fitted
with a Garmin 155 GPS receiver, which was a predecessor GPS receiver to the
Garmin 155XL fitted on VH-TFU. The Garmin 155 was a simpler model than the
155XL, displaying the same data (at similar locations) on the NAV summary page
but on three lines of information rather than four. Unlike the Garmin 155XL, the
Garmin 155 did not have a MAP page (moving map and navigation information
display). Pilots were required to manually arm an approach on the earlier 155
model, but on VH-TFU, the 155XL automatically armed the approach.

RNAYV (GNSS) approach pilot workload

To date, apart from the ATSB study report in Section 1.19.5, only one published
research study?6® could be located that reported on measures of pilot workload
during RNAV (GNSS) approaches. This study investigated navigation accuracy
and pilot workload for RNAV (GNSS) and ILS approaches using airline pilots
operating Boeing 737 NG aircraft using LNAV17? and barometric VNAV1"! with
the autopilot engaged.

The study found good tracking accuracy and low pilot workload based on
subjective workload ratings (using the NASA-TLX'72) completed at the end of the
flight. The low workload ratings and higher pilot acceptance were reported as
being due to (compared with other non-precision approaches) the change from a
cognitive task (of calculating vertical position) into a perceptual task (of matching
the approach path with the aircraft’s position) due to the autopilot and VNAV
capabilities of the aircraft. However, most aircraft operated by low capacity RPT
operators did not have VNAV capabilities except very recent and top-end models.
VH-TFU was not equipped with an autopilot and did not have VNAV
functionality.

169 Goteman, O., & Dekker, S. (2003). Flight crew and aircraft performance during RNAV
approaches: Studying the effects of throwing new technology at an old problem. Human Factors
& Aerospace Safety, 3(2), 147.

170 Lateral NAVigation (LNAV) is an aut