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Investigation summary

What happened

On 20 June 2023, a Cessna 310R, registered VH-DAW and operated by Broome Aviation, was
being flown on an air transport operation with a pilot and one passenger from Broome Airport to
Turkey Creek, Western Australia (WA) and return. On the return flight, the pilot planned to stop at
Derby Airport, to refuel.

On the return flight from Turkey Creek to Derby, the aircraft’s right engine began surging while
being supplied from the aukxiliary fuel tank. The pilot changed the tank selection to the right main
tank, which had little fuel remaining. The right engine began surging a second time and the pilot
determined there was enough fuel in the left main tank to sustain both engines to Derby. The pilot
then selected the right engine to cross feed from the left main fuel tank.

Ten minutes later, both engines began surging. The pilot, assessing they had a dual engine fuel
starvation, began switching fuel tanks searching for any remaining fuel. Unable to stop the engine
surging, the pilot extended the landing gear and banked into a right turn with the intention of
landing on the Derby Highway. During the turn, the right wing of the aircraft contacted a tree
causing the aircraft to turn 180° and come to an abrupt stop on the edge of the highway.

The pilot sustained serious injuries, and the passenger sustained minor injuries. The aircraft was
substantially damaged.

What the ATSB found

The occurrence

The ATSB found that the planned flight from Broome to Turkey Creek and return to Derby with the
required fixed reserve and contingency fuel could not be achieved without refuelling the aircraft

en route. In addition, the pilot did not intend to use all the available fuel in the auxiliary tanks and
did not take this into consideration in their pre-flight planning, further reducing the amount of fuel
available. Also, the aircraft fuel gauges did not indicate accurately.

The ATSB also found that the pilot inadvertently did not select the fuel supply to the right engine to
the right auxiliary fuel tank during the first leg of the journey and did not manage the fuel in
accordance with the pilot's operating handbook requirements. This resulted in the depletion of fuel
in the main tanks to a level where continuous engine operation could not be maintained.

Further, after the fuel in the right main fuel tank had been used, the pilot did not divert the aircraft
to the closest airport, select the left engine to the left auxiliary fuel tank, or maintain altitude to
increase their safety margin. Additionally, the pilot was not wearing an upper torso restraint during
the forced landing resulting in the pilot receiving serious head injuries during the collision.

The pilot also had a lack of understanding of the aircraft fuel planning, fuel management and
emergency procedures, and due to a lack of consolidation training and limited to no operational
oversight these issues were not detected.

Operator oversight

The ATSB also found that during the 8-month period from November 2022 until the accident,
Broome Aviation provided its pilots transitioning to operating the Cessna 310 with limited
supervision, guidance and support, including management of the fuel system. In addition, aircraft
defects were not being written on the maintenance release, leading to several defects not being
rectified or managed.

Further, Broome Aviation pilots experienced pressure to not report aircraft defects on
maintenance releases, and many pilots also experienced or observed pressure from company



management to conduct flights in aircraft with defects that they considered made the aircraft
unsafe for flight.

Finally, Broome Aviation’s operations manual did not include a procedure for recording in-flight
fuel calculations. As a result, pilots adopted varying methods for fuel monitoring, leading to
reduced assurance of accurate in-flight fuel management.

Civil Aviation Safety Authority oversight

The ATSB identified that, following a complaint by a former Broome Aviation pilot regarding
management pressure on pilots to operate unserviceable aircraft, the Civil Aviation Safety
Authority (CASA) conducted a level 2 surveillance activity on the operator in early June 2023 with
a key scope element being to evaluate the complaint. In addition, CASA received further
complaints after the accident, that were also added to a level 1 surveillance activity in

August 2023. However, the surveillance activity and the associated reports did not assess the
subject of the complaints.

Additionally, CASA approved a head of flying operations (HOFQ) for Broome Aviation in early
December 2022 via an abbreviated assessment as they had already been assessed for another
operator and due to an expectation that it was an interim appointment. The person subsequently
remained in the position for a much longer period and, when this situation was identified by CASA,
the HOFO's ability to continue undertaking the position when returning to work for another
operator full time as a line pilot and alternate HOFO was not fully assessed.

What has been done as a result

Broome Aviation updated its operations manual to the new format exposition in response to Civil
Aviation Safety Authority (CASA) findings during a level 1 surveillance audit. It now outlines an
in-flight fuel management procedure.

The operator now has both a full-time HOFO and an alternative HOFO, who is also the Safety
Manager. The new HOFO reported that all company pilots are fully aware that they are available
to address questions or concerns. The operator has also modified its check and training system,
implementing a revised check and training procedure and updated documentation to facilitate the
tracking of pilot training and competency in line with current Civil Aviation Safety Regulations
(CASR).

The new HOFO has changed the defect reporting process to ensure all defects are reported to
either the HOFO or the alternative HOFO, and where required noted on the MR. The operator is
now using maintenance releases to systematically document defects, ensuring that issues with
aircraft in the fleet are properly tracked and addressed.

Finally, Broome Aviation has implemented a safety management system in line with the current
CASR in relation to a CASA audit finding. Monthly safety meetings are now being held to address
safety concerns.

Safety message

Accidents involving fuel mismanagement are an ongoing aviation safety concern. In addition to the
importance of ensuring there is sufficient fuel prior to, and during, flight, this occurrence reinforces
the need to:

e be fully familiar with the aircraft’s fuel system and capacity

e conduct a thorough pre-flight inspection, including verification of the fuel quantity

e ensure the appropriate tank selections are made

e ensure all aircraft documentation and placarding is up to date and readily available.

This accident and many other previous accidents demonstrate the importance of pilots having
knowledge of the aircraft type and its systems, especially when faced with an abnormal situation.

iv



Operators, as part of their safety management processes, should provide the opportunity for skill
consolidation during and following the initial training on a new aircraft type to reduce safety risk
during this transition. This is particularly relevant for types with increased complexity compared to
those a pilot has previously flown.

Pilots have a vital role in ensuring maintenance personnel are aware of all aircraft defects to
enable prompt rectification and compliance with aviation regulations. This includes documenting
aircraft defects on the maintenance release (MR) accurately and without omission. Failing to
record defects compromises aircraft airworthiness and safety, placing crew, passengers, and
operations at unacceptable risk.

Pilots who perceive serious risks, such as defects not being addressed, management pressure to
operate defective aircraft, or being discouraged from documenting defects on the MR, are urged
to report these concerns through their organisation’s safety management system (SMS). The
SMS is designed to provide a structured and confidential channel for reporting safety issues to
enable investigation and resolution.

If internal reporting channels are ineffective or unavailable, pilots are encouraged to report safety
concerns confidentially to either the Civil Aviation Safety Authority’s confidential reporting system
(Reporting illegal behaviour | Civil Aviation Safety Authority) or the ATSB’s REPCON scheme
(REPCON — Aviation Confidential Reporting Scheme | ATSB). These reporting systems ensure
the identity of individuals is protected, while enabling critical safety issues to be addressed.
Accurate reporting of safety concerns and occurrences is essential to preventing accidents and
fostering a strong safety culture.



https://www.casa.gov.au/rules/compliance-and-enforcement/reporting-illegal-behaviour#Anonymousandconfidentialreporting
https://www.atsb.gov.au/voluntary/repcon_aviation
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The occurrence

Overview

On 20 June 2023, a Cessna 310R, registered VH-DAW and operated by Broome Aviation, was
being prepared for an instrument flight rules (IFR)" air transport operation with a pilot and one
passenger from Broome Airport, Western Australia (WA) to Turkey Creek, WA. On the return
flight, the pilot planned to stop at Derby Airport to refuel before returning to Broome Airport
(Figure 1).

Figure 1: VH-DAW flight plan

Turkey Creek
Derby

Airport

W
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N

Broome Airport

Source: Google Earth, annotated by the ATSB

Broome to Turkey Creek

At Broome Airport, the pilot completed flight planning, using software provided by the operator.
They then completed the pre-flight checks of the aircraft, including visually confirming all 4 fuel
tanks (see the section titled Fuel system) were full. The pilot then delivered a safety briefing to the
passenger, which included the use of seatbelts, the location of the emergency locator transmitter
(ELT) and the first aid kit.

The aircraft departed Broome at 0542 local time. The pilot supplied fuel to both engines from the
main fuel tanks for 60 minutes before selecting the auxiliary fuel tanks. They advised that after
30 minutes, they reselected the main tanks and continued to Turkey Creek.

The pilot indicated that when switching between fuel tanks, they recorded the duration of usage
for each tank and calculated the anticipated fuel consumption on a printed flight plan as the
operator did not have a formal inflight fuel log.

The aircraft landed at Turkey Creek at 0744. The pilot shut down the engines and left both fuel
selectors on the main tanks position. The pilot did not check the total remaining fuel on the gauges
at that time. Both the pilot and the passenger left the runway strip for approximately 6 hours. The
pilot recalled being able to see the aircraft from the building in which they were waiting for the
passenger to complete their business.

Turkey Creek to Derby

Upon returning to the aircraft, the pilot completed a fuel quantity check by dipping the main tanks
with a dipstick. They recalled that the left main tank had 110 L of fuel, which was in line with what
they expected (see the section titled Pre-flight fuel plan). However, the right main tank contained

' Instrument flight rules (IFR) are a set of regulations that permit the pilot to operate an aircraft in instrument
meteorological conditions (IMC), which have much lower weather minimums than visual flight rules (VFR).
> 1 ¢
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only approximately 70 L of fuel. The pilot turned on the aircraft battery to compare the dipstick
readings to the fuel gauge readings and reported that both main tank fuel gauge indications
correlated with the dipstick readings. Upon checking the auxiliary tank gauges, the pilot noted the
right auxiliary tank gauge was indicating full, 40 L more fuel than expected, and the left was
indicating as expected. Due to the design of the auxiliary fuel tanks, the amount of fuel contained
in the tank can only be visually verified when the tank is full. The pilot stated they did not visually
confirm the fuel level in the auxiliary tanks at that time as they assumed both auxiliary tanks had
been used during the flight to Turkey Creek.

The pilot assumed the difference in fuel distribution between the tanks may have been due to an
internal fuel leak from the right main tank to the right auxiliary tank, while they were on the ground
at Turkey Creek, which they reported had occurred on a previous occasion (see the section titled
Main fo auxiliary tank fuel leak). However, the pilot was confident there was enough fuel on board,
between all 4 fuel tanks, to fly the second leg of the flight to Derby Airport based off an expected
1.5 hour flight time. The pilot used these revised fuel quantity figures for pre-flight fuel planning
and filled in the relevant sections of the journey log. At 1333, the pilot started the engines, taxied
out to the runway and at about 1339 departed Turkey Creek with the main tanks selected.

At about 1439, the pilot switched from main fuel tanks to the auxiliary tanks. Approximately

10 minutes later, the pilot changed the fuel tank selection for the left engine to run off the left main
tank. The pilot kept the right engine selected to the right auxiliary tank due to the extra 40 L of fuel
they had detected during the pre-flight fuel check. Due to belief that they could only draw fuel for
45 minutes from the auxiliary fuel tanks (see the section titled Limited fuel draw from auxiliary
tanks), the pilot calculated there was approximately 30 minutes of fuel available for use in the right
auxiliary tank.

At about 1454, (15 minutes after they had selected the right auxiliary fuel tank), the right engine
began surging. Unsure why they were unable to run the right engine on the right auxiliary tank for
longer, the pilot reselected the right main fuel tank, which resolved the surging. The pilot advised
that, as the autopilot had difficulty maintaining altitude (see the section titled Autopilot), they
selected it to OFF when the engine issues began. Ten minutes later, the right engine began to
surge again. The pilot switched back to the right auxiliary fuel tank, however the surging
continued. Now at the top of descent for Derby, the pilot deliberated 2 options: shut down the right
engine and fly asymmetrically or crossfeed the right engine to the left main tank and run both
engines off the left main tank.

After checking the fuel gauges, the pilot determined there was enough fuel in the left main tank
(approximately 45 L) to run both engines to Derby. The pilot then selected the right engine to
crossfeed from the left main fuel tank and referred to the quick reference handbook for engine
failure in flight checklist to determine a possible cause for the surging.
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Figure 2: VH-DAW flight path

Derby Airhort

Google Earth

1. Change from main tanks to auxiliary tanks; 2. Change the left engine from auxiliary tank to main tank; 3. Right engine surge — changed
the right engine to right main tank; 4. Right engine surge — crossfeed right engine off left main tank; 5. Inbound call for Derby Airport;

6. Dual engine surge; 7. Mayday call; 8. Accident site.

Source: Google Earth, annotated by the ATSB

At 1511, the pilot made an inbound call for Derby Airport on the common terminal area frequency.
Both engines began surging 3 minutes later. The pilot, assessing they had dual engine fuel
starvation, selected the fuel pumps to HIGH and began switching fuel tank selections, searching
for any remaining fuel. They advised that after they selected each tank, they waited for a response
however, there was no improvement. The pilot advised that the engines did not stop but they
could not maintain altitude.

At 1516:40 the passenger began video recording the flight due to its ‘apparent turbulence’,
capturing the engines surging. The recording concluded about 30 seconds later, as the pilot
initiated a MAYDAY? call to Brisbane Centre air traffic control, stating ‘dual engine failure,
suspected engine fuel starvation and | have to put it down on the road’. Brisbane Centre
acknowledged the MAYDAY, requested the pilot activate their ELT on landing, and requested
details on the number of people on board. The pilot did not respond.

The pilot alerted the passenger to the emergency and told them to brace for impact.
Approximately 30 seconds later, the pilot extended the landing gear and banked into a right turn
with the intention of landing on the Derby Highway. However, during the turn the right wing of the
aircraft hit a tree causing the aircraft to turn 180° and come to an abrupt stop on the edge of the
highway.

Upon landing, the pilot was temporarily rendered unconscious. The passenger called emergency
services and a local passerby stopped to help the pilot and passenger. The passenger recalled
the area smelling of fuel when stepping out of the aircraft.

The pilot sustained serious facial injuries and the passenger sustained minor injuries. The aircraft
was substantially damaged.

2 MAYDAY: an internationally recognised radio call announcing a distress condition where an aircraft or its occupants are
being threatened by serious and/or imminent danger and the flight crew require immediate assistance.

> 3¢
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Context

Pilot information

Qualifications and experience

The pilot held a commercial pilot licence (aeroplane), issued in December 2020. They also held a
multi-engine aircraft (MEA) class rating (issued on 21 June 2021), and an MEA command
instrument rating (issued/renewed on 27 August 2021).

At the time of the accident, the pilot had about 776 hours of total flying experience, with about
613 hours as pilot in command and 43.4 hours as pilot in command of MEA.

The pilot joined the operator in July 2022, commencing operations on the Cessna 210 (C210).
After a period of induction and flying in command under supervision (ICUS), the pilot completed a
proficiency check with the substantive® head of flying operations (HOFO) (see the section titled
Head of flying operations) on the C210 and then commenced passenger air transport operations
as pilot in command.

Prior to joining the operator, the pilot had accumulated a total of 37.6 hours on MEA, of which
35 hours were dual day flying and 2.6 hours were dual night flying, completed during the pilot’s
initial MEA flight training in 2019. Up until that time, the pilot's MEA experience had all been
gained on the Piper Seminole (PA-44).

In November 2022, the pilot and other pilots from the operator hired an external instructor, at their
own expense, to complete instrument proficiency checks (IPCs) on MEA, using VH-DAW. CASA
did not require pilots to have a type-specific endorsement for the Cessna 310 (C310).

By the end of November 2022, the pilot had completed online theory training relating to the basic
operation of the C310 and IFR theory, including a Civil Aviation Safety Authority (CASA) MEA
questionnaire. On this assessment, the pilot had incorrectly stated the size of the C310 auxiliary
tanks (see the section titled Fuel system), and the requirement to use the main tanks for

60 minutes prior to using the auxiliary tanks (see the section titled Fuel management). In
mid-December 2022, when the external instructor visited the organisation for the flight component
of the IPC, the instructor assessed the MEA questionnaire using the aircraft’s pilot’s operating
handbook (POH). They later advised that they noted the errors, and while they did not correct the
answer on the questionnaire, they discussed the correct answers with the pilot.

The pilot’s C310 IPC training included general handling skills, stalls, turns, circuit operations,
instrument approaches, asymmetric training, and an outline of how the auxiliary tanks were used.
The auxiliary tanks were used for no more than 10 minutes during the first flight. The pilot obtained
their IPC on 16 December 2022. The instructor noted that, although fuel management was not
explicitly covered during the IPC flights, they had an expectation it would be covered during the
organisation’s line training.

In total, the pilot gained approximately 8.1 hours ICUS on the C310 by the end of December 2022
(Table 1). The pilot then returned to flying the C210 for the operator.

A check-to-line flight on the C310 was planned to be conducted during a passenger-carrying air
transport operation on 21 March 2023, however this flight was cancelled due to a hydraulic
malfunction with the aircraft. A shorter, non-air transport operation, check-to-line flight was

3 The substantive HOFO held the position with the operator prior to December 2022 and after June 2023.
4
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subsequently conducted by the interim* HOFO on 25 March 2023, 130 days after their IPC was
issued. The pilot had not flown the C310 in the interim.

The check-to-line flight with the interim HOFO covered various operational aspects, however it
was focused on ensuring the pilot was proficient flying under the IFR. The pilot could not recall
completing emergency procedures during this flight or using the auxiliary fuel tanks. The pilot was
assessed as competent in all areas. At the end of the check-to-line flight, the pilot had accrued
10.5 hours ICUS on the C310.

Table 1: Pilot ICUS hours

Date Location Flight type Flight time

12/12/2022 Halls Creek > Broome ICUS (air transport 20
operation)

13/12/2022 Broome - Broome ICUS (IPC) 1.8

14/12/2022 Broome -> Broome ICUS (IPC) 1.9

15/12/2022 Broome - Broome ICUS (IPC) 1.2

16/12/2022 Broome - Broome ICUS (IPC) 1.2

25/04/2023 Broome - Derby - Broome ICUS 24
Check-to-line

After completing the check-to-line flight, the pilot alternated between operating the C210 and the
C310, accumulating 37 hours on the C210 and 43.4 hours on the C310 prior to the accident. At
the time of the accident, the pilot had 53.9 hours experience on the C310, including 43.4 hours in
the 90 days prior to the accident.

Recent history

In the 7 days prior to the day of the accident, the pilot completed flights on 14 June (4.6 hours
flight time), 15 June (1.9 hours flight time), and 17 June 2023 (5.1 hours flight time). The pilot was
rostered off duty on 18 and 19 June. They were within the operator’s flight and duty limitations for
maximum cumulative flight and duty times in the 7 days prior to the accident (20 June).

The pilot reported that, on the evening of 19 June, they retired to bed at 2030, woke up at 0300
and began their pre-flight duties at 0500. The pilot noted that they went to bed earlier than normal,
due to the early start time, but could not fall asleep straight away. It is likely they obtained about
5-6 hours of sleep.

The operator’s operations manual® detailed that, when starting between 0500-0559, pilots had a
maximum available flight duty period (FDP) of 9 hours. Due to the pilot being on the ground at
Turkey Creek for 6 hours, the operator reported they had organised a suitable sleeping
accommodation for the pilot to allow for a split shift. This arrangement allowed the pilot's FDP to
be extended by 4 hours. The pilot was unaware of this facility, stating the operator had never
previously given them suitable sleeping accommodation during a long day shift, only when
needing to stay overnight. The pilot reported they waited for the client in an air-conditioned room
and had an adequate amount of food.

The pilot reported that they felt somewhat rested during the day of the accident flight and recalled
that, although they had gone to bed early, they had not fallen asleep straight away. Based on the
available information, the ATSB concluded that the early wake-up time and long duty day were

4 The interim HOFO held the position from December 2022 to June 2023.
5 Broome Aviation was in a transitional state to the Civil Aviation Safety regulations Parts 119 and 135 requirements and
still used a document known as an operations manual rather than the exposition required by the new regulations.

5



ATSB — AO-2023-029

problematic but, overall, there was insufficient evidence to conclude that the pilot was
experiencing a level of fatigue known to affect performance.

Medical information

The pilot held a class 1 aviation medical certificate that was current to 3 May 2024. This specified
a requirement for the pilot to wear distance vision correction. The pilot stated that they did not
have any medical concerns or issues in the period prior to the accident.

Aircraft information

The Cessna 310R is a twin-engine, low-wing, 6-seat, unpressurised aircraft equipped with
retractable landing gear and powered by 2 Continental 10-520 piston engines. VH-DAW was
manufactured in the United States and first registered in Australia in 1975. Broome Aviation
became the registration holder on 12 July 2011.

Fuel system

The C310 fuel system consists of 2 sets of fuel tanks in the wings — main and auxiliary, that supply
fuel to each engine independently. Two fuel selectors, one for each engine, are installed on the
floor between the pilot seats. These allow selection of main fuel, auxiliary fuel, crossfeed and fuel
shutoff (Figure 10). The selector allows fuel to flow from the selected fuel tank to the engine-driven
fuel pump for the selected engine. Figure 3 shows the layout of the standard fuel system installed
in the aircraft.
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Figure 3: VH-DAW Fuel System
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Main tanks

The 2 main fuel tanks for the C310 are integrally-sealed aluminium tanks located on each wing tip.
Each main tank holds 189 L (50 United States (US) gallons) of usable fuel, with approximately

7.5 L of unusable fuel. There are 2 fuel pumps in each main tank, the first (auxiliary fuel pump) is
used to provide fuel pressure to prime the engine for start or to provide fuel pressure during an
engine-driven fuel pump failure. The second (transfer pump), operates continuously during flight
and allows the transfer of fuel from the nose section to the centre section of the main tank, where
the fuel outlet is positioned. The transfer pumps are on the same electrical circuit as the left
landing light. The main tanks are vented to atmosphere and if overfilled, fuel will be vented
overboard through these vents.

Auxiliary tanks

The auxiliary fuel tanks are bladder-type tanks and are located in the outboard section of each
wing. Each auxiliary tank holds 119 L (31.5 US gallons) of usable fuel. The POH stated that fuel
could be drawn from the auxiliary tanks during cruise flight only.

Engine-driven fuel pump

Each engine had an engine-driven fuel pump that contained a bypass, which continuously
returned excess fuel and vapour to their respective main tank.

Fuel management
The POH stated:

If auxiliary fuel tanks are to be used, select main fuel for 60 minutes of flight (with 40-gallon auxiliary
tanks) or 90 minutes of flight (with 63-gallon auxiliary tanks). This is necessary to provide space in the
main tanks for vapor and fuel returned from the engine-driven fuel pumps when operating on auxiliary
fuel. If sufficient space is not available in the main tanks for this diverted fuel, the tanks can overflow
through the overboard fuel vents.

It also stated:

Since part of the fuel from the auxiliary tanks is diverted back to the main tanks instead of being
consumed by the engines, the auxiliary tanks will run dry sooner than anticipated; however, the main
tanks endurance will be increased by the returned fuel. The total usable fuel supply is available during
cruise flight only. An engine failure or engine driven fuel pump failure results in the auxiliary fuel on the
side of the failure to be unusable.

It was recommended that auxiliary fuel was used until either exhausted or the flight phase had
reached the top of descent. When questioned by the ATSB, neither the engine nor aircraft
manufacturer could provide a fuel flow rate to calculate how much fuel was being returned to the
main tank when the auxiliary tank was selected. The POH also advised ‘operation of the auxiliary
fuel tanks near the ground (below 1,000 ft) is not recommended’.

The pilot advised that to simplify fuel management, they routinely used the main tanks for

60 minutes on each segment of a flight before selecting auxiliary tanks. They did not mention the
reasoning behind using 60 minutes rather than the expected 90 minutes associated with the larger
auxiliary fuel tanks (as fitted to VH-DAW) detailed in the POH. Other pilots within the organisation
who flew the C310 also reported using the 60-minute timeframe.

Fuel flow gauge

The fuel flow gauge indicated the approximate fuel consumption of each engine in pounds per
hour. The POH stated that the gauge dial is ‘marked with arc segments corresponding to proper
fuel flow for various power settings and is used as a guide to quickly set the mixtures. The gauge
has markings for take-off and climb, and cruise power settings for various altitudes.’
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The pilot advised that they used the fuel flow gauge while leaning the engines to determine the
engines were receiving the appropriate fuel flow and to ensure the flow was stable after changing
fuel tanks. The pilot reported that this process was completed during the accident flight on all tank
changes.

Fuel quantity gauge

One fuel quantity gauge was located above the right-side control column and indicated the weight
of the fuel (in both US gallons and pounds) for the left and right fuel tanks on the display. The
gauge showed the fuel quantity for the selected tanks (either main or auxiliary) and the fuel
quantity in the non-selected tanks could be displayed through the use of a toggle switch below the
gauge. There were also 2 yellow indicator lights (one for each side), these illuminated when the
auxiliary tank on the selected side was selected (see Figure 7).

The aircraft was not equipped with the optional independent low fuel warning lights for the main
fuel tanks.

Vortex generators

VH-DAW was fitted with 88 vortex generators located on the wings and vertical fin with additional
strakes mounted on the outboard of each engine nacelle. The Supplemental Type Certificate
(STC) for this modification included various amendments to the limitations and performance,
including reduced stall and Vwca® speeds, and allowed for an increased operating weight.

Site and wreckage

Accident site

The ATSB did not attend the accident site. The site was attended by members of the Western
Australia (WA) Police Force on 20 June 2023 and by the aircraft operator the following day. The
site inspection was recorded by the police and the video footage was provided to the ATSB, along
with photographs taken on the day of the accident (Figure 4).

8 Vuca: the minimum speed, while in the air, that directional control can be maintained with one engine inoperative.
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Figure 4: Accident site

Source: Western Australia Police Force

The wreckage was located on the edge of the road in an area of low foliage, approximately
2.8 NM (5.2 km) east-south-east of Derby Airport. The left main tank and right auxiliary tank were
ruptured during the accident sequence.

The left auxiliary tank was reported by the operator as being intact and found to contain about

20 L of fuel, while the right main tank contained negligible amounts of fuel. As both wings
displayed visible damage (Figure 5), the ATSB was unable to verify if fuel had leaked from the fuel
tanks following the ground collision. The propellers on both engines were not in the feathered
position.
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Figure 5: Left and right wing damage

Main tank
breach

Auxiliary | ! i -
tank 4

| Main tank

St N

Top image — left wing; bottom image — right wing.

Source: Western Australia Police Force, annotated by the ATSB

While reviewing the video footage taken by the police onsite, the left landing light circuit breaker
was found to have tripped. The ATSB could not verify if this occurred due to ground impact forces
or during the flight.

The operator arranged for the wreckage to be transported to a non-secure storage area at
Broome Airport, which required the wings and one horizontal stabiliser to be separated from the
fuselage.

ATSB examination

On 30 June 2023, the ATSB examined the wreckage focusing on the aircraft fuel system,
particularly the right wing, both auxiliary fuel tanks, and the fuel quantity indicating system (FQIS).
Despite the disruption during the accident sequence and transportation, no pre-existing defects or
fuel system anomalies were identified. The following key components were retained for further
examination and testing:

e right and left auxiliary interconnect check valves
e right and left vapour return check valves

» 11«
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¢ right fuel selector mains inlet port
¢ right fuel selector auxiliary inlet port
¢ FQIS indicator and signal conditioner.

Detailed technical examination of these components identified the following defects in
3 components, which likely existed prior to the accident:

¢ right fuel selector — main tank inlet valve did not seal when closed (i.e. when not selected ON)

e the check valve in the right auxiliary tank outlet bleed return line (interconnecting the inboard
and outboard fuel cells) did not seal in the reverse flow direction

e the right vapour return line (engine driven fuel pump to main tank) check valve did not seal in
the reverse flow direction.

Testing of the check valve in the right auxiliary tank vent outlet bleed return line in the reverse
direction identified a small leak. However, the testing indicated that the leak rate was significantly
less than that required to allow fuel to have transferred from the main tank to the auxiliary tank
while the aircraft was on the ground at Turkey Creek in the quantities reported by the pilot.

Civil Aviation Safety Authority (CASA) Airworthiness Bulletin (AWB) 28-010 stated that if this valve
was leaking, it could allow the engine-driven fuel pump to draw air into the fuel system resulting in
either engine surging or loss of power. It was reported that this is most likely to occur when the
auxiliary tank quantity was less than about half full.

The differential pressure applied to the check valve during testing was likely far lower than
expected operating pressures. Therefore, it is possible that during engine operation with the
auxiliary fuel tank selected, as the fuel quantity reduced, the increased system pressure affected
the leak rate and resulted in an increased reverse flow. This may allow the engine driven fuel
pump to draw air in sufficient quantity to effect engine performance.

There was no evidence of defects in the auxiliary tank inlet valve of the right fuel selector or the
corresponding check valves from the left fuel system. The left fuel selector was not implicated in
the occurrence and was therefore not tested.

The FQIS indicator and signal conditioner were not tested or examined due to difficulty finding a
facility capable of testing the signal conditioner. Although testing may have established the
serviceability status of these individual components, aircraft accident damage prevented
operational testing of the whole system. As such, evidence provided by pilots that the FQIS
system was not indicating correctly was relied upon (see section titled Fuel gauge displays).

Aircraft maintenance

Maintenance release

A maintenance release (MR) is required to be carried on an aircraft as an ongoing record of the
aircraft’'s time-in-service and airworthiness status. The operator’s system of maintenance stated
that the MR was valid for 200 hours in service or 12 months from issue, with inspections to be
completed at 50, 100, 150 and 200 flight hours.

A daily inspection was required to be carried out and the MR signed to show the inspection had
been completed, prior to the first flight of the day. The inspection and certification could be made
by any pilot licenced to fly the aircraft, or an appropriately licenced aircraft maintenance engineer.
After the last flight of the day and before the aircraft was next flown, the total daily flight time was
required to be entered and the progressive total time in service recorded.
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The MR is also used to record any maintenance which is due on the aircraft prior to the next
periodic inspection, or any defects” detected.

The last periodic maintenance inspection was carried out on 11 May 2023 at 150 flight hours. At
that time the aircraft total time in service was 18,630 hours. The aircraft had flown 30 hours since
this inspection with no defects recorded. The only maintenance issue recorded on the MR was a
hydraulic leak in the right main brake, which was rectified and signed off by a maintenance
engineer on 24 April 2023.

The ATSB interviewed all 5 pilots who had flown the operator’s C310 during the period from
December 2022 to June 2023, as well as other pilots who flew the operator’s C210s. Most of the
pilots interviewed stated they were encouraged not to write any defects with aircraft on the MRs.
These pilots recounted that if any defects were documented on a MR, they would be reprimanded
by the CEO and face a reduction in flight hours on the subsequent roster.

The pilots also reported that the interim HOFO (see the section titled Head of flying operations)
exhibited more willingness for defects to be documented on the MR, however they firstly required
assurance that the reported matter was a legitimate defect. The pilots had mixed views on the
stance of the substantive HOFO, with 3 noting they had been told not to write defects on the MRs.
Two pilots stated they had attempted to implement a ‘snag’ recording system as an alternate
method of recording defects, however this was never adopted.

Most pilots advised that, to circumvent what they assessed as a restriction on using the MRs to
record defects, they utilised a group chat to communicate specific issues they had encountered on
different aircraft in the fleet. They also noted they found it easier to directly communicate with
engineers in the maintenance facility if they had any issues after they completed a flight. This
approach usually resulted in minor defects getting fixed immediately.

The substantive HOFO stated they were unaware of any ongoing defects with the operator’'s C310
and were unaware of any instances of the CEO reprimanding pilots due to the recording of defects
on the MRs. They also stated that, on occasion, pilots deviated from the standard documented
procedure for defect reporting (see the following section titled Defect reporting process).

The interim HOFO also noted that any defects with aircraft in the fleet should have been reported
to them and put on the MR, although even if this was not the case then pilots could go straight to
the engineers in the maintenance facility to get the matters rectified. In relation to the C310, the
HOFO stated the aircraft fuel gauges ‘weren’t fabulous’, however they did not offer an explanation
why this was not written up on the MR. They reported being unaware of any other aircraft defects.

The chief engineer advised that all defects would be reported to them by either the HOFO or the
CEO using the operator’s defect reporting process. Contrary to the process advised by the pilots,
the chief engineer advised that as Broome Air Maintenance was not a part of Broome Aviation, all
rectification work had to be requested, and that pilots were not permitted to bypass the request.

The CEO stated that if there was a defect with an aircraft, they would have expected the pilots to
follow the company’s policy regarding defects and write them on the MR. When asked about the
C310, the CEO recalled having no knowledge of any defects with the aircraft other than the
autopilot not holding altitude. No reason was provided as to why this was not written on the MR.
The CEO reported that the fleet were maintained to a high standard and that if a pilot found a
defect on an aircraft it would be delt with accordingly. They dismissed the reports they would
reprimand pilots for reporting defects, noting they were ‘pedantic’ about maintenance.

7 An imperfection that impairs the structure, composition, or function of an object or system of an aircraft or component.
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Defect reporting process

The operator’s operations manual outlined a formal process to report deficiencies detected
between periodic inspections, which stated:

Line pilots shall report any deficiencies to the [head of flying operations] HOFO, [head of maintenance
control] HAMC and CEO via email; verbal or text message notification may be used as a secondary
notification method where appropriate or required.

Once an email was received from a pilot, the process required the HOFO to liaise with the HAMC
to determine the steps to investigate and rectify the deficiency. The substantive HOFO advised
that if a pilot were to call with an issue, if required, the HOFO would tell the pilot to endorse the
issue on the MR and then the HOFO would follow up with engineering personnel.

The chief engineer reported that they did not use the maintenance release to record defects.
Rather, if defects were identified either by the operator or by the maintenance organisation, these
defects would be rectified and recorded in the aircraft's Broome Air Maintenance (BAM)
worksheets. The ATSB inspected the aircraft logbooks and was unable to identify any
unscheduled maintenance. The last unscheduled maintenance recorded in the logbooks was
dated 2017.

The interviewed pilots stated that if they detected an aircraft defect, it was easier to talk directly to
individual engineers in the maintenance facility, as they were usually in the hangar when returning
from a flight and it was more likely to be dealt with.

Reported aircraft issues

The operator’s pilots reported multiple issues with the aircraft to the ATSB, including:

e inaccurate fuel gauge displays

¢ an internal fuel leak from the right main tank to the right auxiliary tank
¢ limited fuel draw from the auxiliary tanks

e engine surging

¢ inability of the autopilot to accurately maintain an assigned altitude

¢ significant tail flutter.

During an interview with the ATSB, the chief engineer reported that, to their knowledge, the
aircraft was fully serviceable with no issues identified. They also advised they were not aware of
the issues raised by the pilots.

Fuel gauge displays

Fuel calibration cards are aircraft specific and used to enable an accurate assessment of fuel
quantity. The aircraft’s dual indicating fuel quantity gauge was last tested and calibrated on
24 June 2020. Pilots reported that the main tank calibration card was disregarded as it was
considered inaccurate.

There was no fuel calibration card relating to the auxiliary tanks. The ATSB was unable to confirm
if the auxiliary tank calibration had occurred as there was no record in the maintenance
worksheets or the aircraft logbook of the results. There was no regulatory requirement to record
the results of a fuel gauge calibration test.

The next due date to test and recalibrate the fuel gauges was expected to be in June 2024 in
compliance with the CASA Civil Aviation Order (CAQO) 100.5 General requirements in respect of
maintenance of Australian Aircraft — 2011 and the operator’s system of maintenance.

Pilots who operated the aircraft reported that the fuel gauges displayed significant inaccuracies
when the tanks were full. Specifically, when the main tanks were full, the right main tank display
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would exceed full scale deflection, while the left main tank display would under-read by
approximately 64 L (105 Ibs) (Figure 6).

Figure 6: VH-DAW main tank fuel gauges

FUEL QTY FUEL QTY

Left image — expected fuel gauge indications for main tanks when full; right image — the reported fuel gauge indications for main tanks
when full.
Source: Microsoft Flight Simulator, edited by the ATSB

It was reported that, as fuel was used during the fight, the displays became progressively more
accurate, however there was still a large discrepancy between the displays (Figure 7). The
expectation was that, when the fuel tank selection was changed from main to auxiliary or vice
versa, both sides would be changed at the same time.

15



ATSB — AO-2023-029

Figure 7: VH-DAW main tank fuel gauge indications after supplying the engines for the
same time

FUEL QTY

Fuel tank toggle switch

AUX
FUEL QTY.

Auxiliary tank lights | -

Both the left and right main tanks had been used for the same amount of time during the flight.
Source: Pilot of VH-DAW, annotated by the ATSB

It was reported that when the gauge was selected to the auxiliary tank display, there was also a
discrepancy when the tanks were full, although the difference was not as significant as that
observed with the main tank display. It was reported that the display for the left auxiliary tank
under-read by approximately 9 L (15 Ib), while the display for the right auxiliary tank under-read by
approximately 36 L (60 Ib) (Figure 8). Pilots did not indicate that the accuracy of the auxiliary tank
gauge displays improved during use. However, it was noted that the auxiliary tanks were never
used below about 12 L.
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Figure 8: VH-DAW auxiliary tank fuel gauges

FUEL QTY FUEL QTY

Left image — expected fuel gauge display for auxiliary tanks when full; right image — reported fuel gauge display for auxiliary tanks when
full.
Source: Microsoft Flight Simulator, edited by the ATSB

The fuel gauge inaccuracy was reported to be widely known by pilots and informally reported to
individual engineers in the maintenance facility, however the defect was not recorded on the
aircraft's MR. Pilots reported that maintenance personnel informed them that the external
organisation capable of fixing the gauges indicated that new sensors were needed, and that the
process of fixing the gauge was lengthy and the necessary parts were costly and so it was unlikely
it would be completed. The CEO stated they were unaware of any issues with the fuel gauges.

The pilots advised that they adopted a time-based approach to track the amount of fuel in each
tank during flight, noting there was no other guidance from the interim HOFO or senior
management on how to manage the fuel quantity. Pilots stated that the most accurate way to
ensure the known quantity of fuel on board prior to take-off was to depart Broome with full main
and auxiliary tanks and, where possible, fill the main tanks to full when flying intermediate sectors.

The aircraft minimum equipment list (MEL) allowed 1 display on the gauge to be inoperative?®
providing a reliable means was established to ensure that the fuel quantity on board met the
requirements for the intended flight.

Main to auxiliary tank fuel leak

The pilot of the accident flight and the supervisor of their first ICUS flight reported there were
occasional instances where, having been fully refuelled, the right main tank would be missing
approximately 10-30 L of fuel the following day. They further advised that when this occurred, the
right auxiliary tank would overflow when the fuel cap was removed (Figure 9). This led the pilots to
suspect a fuel leak between the right main and auxiliary tanks.

8 Inoperative: an item for a flight of an aircraft is inoperative if, due to a defect, the item, or a function of the item, does not
accomplish its intended purpose, or consistently function within the operating limits or tolerances mentioned in the
approved design for the item or the flight manual for the aircraft.
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Figure 9: Auxiliary fuel tank overflowing on morning inspection

Fuel from auxiliary tank

overflowing during morning
inspection

Source: Previous operator pilot, annotated by the ATSB

This issue was informally reported to maintenance staff, but not recorded on the MR. The CEO
reported being unaware of the issue. After the initial report, the reporting pilot noted that engineers
in the maintenance facility were unable to identify a fuel leak. Although the issue reportedly
recurred, it was not further reported.

Limited fuel draw from auxiliary tanks

The pilot of the accident flight stated that the auxiliary fuel tanks could only supply the engines for
40-45 minutes before surging occurred. They noted that their initial understanding of the limited
fuel draw came from the supervisor of their first ICUS flight. They further advised observing this
limitation on their first solo passenger-carrying flight in the aircraft.

This issue was informally reported to individual engineers in the maintenance facility by the
supervising pilot, and they recalled that maintenance was unable to identify a cause. The pilot of
the accident flight assumed that since the issue had been reported previously, it had been
addressed by maintenance. However, both the CEO and the chief engineer advised being
unaware of the issue.

Other pilots stated that around the 40-minute mark while using auxiliary tanks, the aircraft’'s
engines would lightly surge before regaining power. They would then continue to use the fuel from
the auxiliary tanks until about 12 L remained, before changing to the main tanks. The HOFO
reported there were no issues when using the auxiliary tanks.
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Engine surging

Multiple pilots recalled that the engines would surge during flight. The pilot of the accident flight
and one other pilot noted the surging generally occurred when operating on auxiliary tanks, which
they attributed to the limited fuel draw issue.

Other pilots also recalled the engines surging however, they could not confirm which tanks were
selected at the time. These surges were described as minor and intermittent, typically ceasing
after a few seconds and did not require the fuel pumps to be selected ON.

The engine surging had been reported to individual engineers in the maintenance facility verbally
and had not been documented on the MR. Both the CEO and the chief engineer advised that they
were unaware of this issue.

Autopilot altitude hold

According to pilots who operated VH-DAW, the aircraft’'s autopilot maintained an accurate
heading, however, despite pre-flight testing of the system reportedly consistently indicating that
the autopilot was fully operational, it could not maintain an assigned altitude. There was no
evidence or record that this issue was formally or informally reported to the engineers in the
maintenance facility, and the chief engineer advised not being aware of the issue. However, the
issue was known to the organisation’s CEO, at the time of the occurrence.

An autopilot was considered inoperative if it was unable to maintain both altitude and heading.
The aircraft MEL allowed continued operation with the autopilot inoperative under any one of the
following conditions:

o if flight was operated under IFR rules for RPT, charter® or aerial work, the aircraft was
equipped with dual controls and had 2 control seats, with one control seat occupied by the pilot
in command of the aeroplane and the other seat occupied by a person holding a commercial
pilot (aeroplane) licence with an endorsement on the aircraft and an instrument rating

o if the flight was operated under IFR rules with a single pilot for RPT, charter or aerial work, the
flight was within the period of 3 days commencing on the day on which the autopilot became
inoperative provided only one capability of the autopilot system was unserviceable

o the flight was operated under VFR rules
o the flight was operated for a private flight.

Elevator flutter

Pilots reported the presence of a known elevator flutter'® on the aircraft, which was attributed to
the installation of vortex generators on the elevator. This flutter resulted in challenging handling
characteristics at low speeds, particularly during take-off and landing.

The engineers in the maintenance facility had conducted an extensive investigation into the issue
in 2018, including the removal and reinstallation of the vortex generators. They concluded that the
flutter did not impose stress on the airframe, and the aircraft was returned to service on

13 August 2018. The vibration defect was raised again on the MR on 20 October 2022 and
cleared by maintenance personnel on 4 November 2022. There was no information regarding
what was completed during the November sign-off. The pilot of the accident flight stated that the
elevator flutter was still present, although not noted on the accident flight.

8 Under previous legislation, air transport operations were split into regular public transport (RPT) and charter flights.

0 Elevator flutter: refers to an uncontrolled, rapid oscillation or vibration of the elevator control surface. This phenomenon
can occur due to aerodynamic forces, structural dynamics, or a combination of factors.
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Aircraft placarding

The fuel selectors had plaques stating the amount of fuel in each tank in US gallons. On
inspection, it was noted that the auxiliary tank capacity for both sides incorrectly indicated that
small auxiliary tanks (20 US gallons) were fitted to the aircraft (Figure 10).

Figure 10: VH-DAW fuel selector plaques
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Source: Operator, annotated by the ATSB

This contradicted the usable fuel decals next to each filler cap on the airframe, which identified
that the auxiliary tanks held 119 litres (31.5 US gallons) (Figure 11).

Figure 11: VH-DAW fuel decals
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Just above the fuel selector plaques, there was a requirement for a plaque specifying how long to
operate on the main tanks when first taking off with full tanks. For a C310 with the larger auxiliary
tanks, the plaque was required to include:

Use main tanks for takeoff, landing and first 90 minutes of flight.

This plaque was missing from the aircraft (Figure 12).
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Figure 12: VH-DAW internal placards re
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Top image — VH-DAW internal fuel placarding; bottom image — exemplar internal fuel placarding.
Source: Top image — ATSB; bottom image — Textron, annotated by the ATSB

All aircraft placarding was required to be checked under the aircraft system of maintenance every
200 hours for security, presence and legibility. There was no requirement to check the validity of
the information presented on the placards. The aircraft had five 200-hourly maintenance events in
the last 5 years, the last being August 2022.
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The fuel selector placards had last been replaced on 24 October 2008, prior to the aircraft being
registered to Broome Aviation. The installed placards were the incorrect part number and as such
displayed the incorrect size of the auxiliary tanks. The ATSB was unable to determine if the
plaque relating to the 90 minutes on mains had been removed previously or never installed.

The pilot of the accident flight was unaware that any of the plaques were incorrect, noting that they
had not discussed it with the instrument proficiency check (IPC) instructor (see the section titled
Qualifications and experience) or HOFO.

Fuel management

Pre-flight fuel plan

The flight plan used by the pilot on the day of the occurrence was destroyed during the accident
and was not recorded by the operator’s planning software. During the draft report review process
the pilot advised that they had recently found a copy of the flight plan, which they provided to the
ATSB. The plan (Figure 13), generated by the flight planning software, showed a zero fuel margin.
The pilot stated that they did not input the expected winds for the flight as they were unaware how
to. Additionally, they recalled that all their previous flight planning had been conducted with nil
wind.

Figure 13: Accident flight fuel plan

Fuel Plan Pilot Nc
_ Min | litre | Min | litre Min | litre
Clrmb 18620 8y 49 8 | 21
Cruise 112] 223 163] 25| 49
Trip Total] 130] 270| o5 5| 202] 33| 70
Altn ! [

| |

Contingenc 19 J 41 14| 30 5 1
1 90
{

FinalRes; 45| o0 45

. 45
Additional B 30
Ho-'t#nu
Taxi+App | 12 12 12
FuelReqd 194| 413| 154 334| 83| 183

Margin fue! 102 203] o 0 | 217| 433
Endurance 296 616] 154 334 300 616

Fom | YBRM | vTKY | voBY

Source: The accident pilot
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A pre-flight fuel plan was created using the operator’s software (Figure 14). The flight plan
software used a 120 L/h fuel burn for cruise and 150 L/h for climb. These figures were extracted
from the POH performance tables using the typical operating conditions encountered for different
phases of flight when flying out of Broome Airport.

The known winds on the day of the occurrence were used. The fuel plan showed that the aircraft
could not legally fly with the required reserves on the return flight to Derby.

Figure 14: Example fuel plan based off reported winds for each sector of the occurrence

flight

I I

| Fuel: Stage 1 Stage 2 Stage 3 | Notes:

I min-litre min-litre min-litre|

| Climb: 19 49 19 49 9 24 |

|ICruise: 98 19é 95 190 29 S8 |

ITrip T: 117 245 114 239 38 g2 |

|Contin: 18 37 17 36 € 12 |

|F. Res: 45 S0 45 g0 45 90 |

|Taxi+a: 12 12 12 |
I
I
I
I

|IFuel R: 180 384 176 376 89 196
IMargin: 116 232 [-9 -17] 210 420
| Endce: 296 616 167 359 299 616

| From: YBRM YTKY YDBY
|

Trip T — Trip total less taxi fuel; Contin — Contingency fuel (15% of expected trip total); F. Reserve — Fixed reserve; Fuel R — Fuel

required for next leg including contingency and fixed reserve; Margin — Endurance subtracting fuel required; Endce — Endurance.
Source: Operator, annotated by the ATSB

The ATSB also generated a fuel plan based on the pilot’s understanding of the amount of fuel they
could use from the auxiliary tanks. The analysis used:

o the flight times calculated by the operator’'s software

¢ the pilot’s standard use of 40 minutes from the auxiliary tanks

e 1.5 x fuel burn rate'? — the extra fuel was diverted to the main tanks.

This resulted in approximately 120 L of fuel being available for use from the auxiliary tanks (40 L
plus the redraw of 20 L = 60 L from each auxiliary tank). Therefore, the pilot’s perceived total
available fuel onboard when all tanks were full was 498 L (main tanks 378 L + auxiliary tanks
120 L). As shown in Table 2, such a plan indicated there was insufficient fuel onboard to conduct
the flight without fuel starvation.

Table 2: Fuel calculation comparison

ATSB calculated Leg 1 ATSB calculated Leg 2

Start fuel 498 L 241L

Trip fuel (climb + cruise + taxi) 257 L 251L

Expected remaining fuel onboard at 241L -10L

destination

Contingency fuel 37L 36L

Fixed fuel reserve 0L NOL

Fuel margin 114 L -136L

The Cessna 310R POH detailed numerous fuel flow rates for specific power settings.
This was a conservative rate of fuel burn as the engine manufacturer could not give an expected fuel return rate as this
was dependent of the engine power used and the conditions on the day.
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A previous pilot of the C310 indicated that when flying the same route, on the return leg they
would refuel the aircraft at Halls Creek, another base for the operator, as it was 77 NM south-west
of Turkey Creek. They would then fly directly from Halls Creek to Broome. This flight route
ensured they had enough fuel to complete the flight with reserves intact.

Previous flight

The pilot recalled completing the same flight 4 weeks prior to the occurrence. They stated that
they had landed at Derby and refuelled the aircraft for the final leg back to Broome. A
retrospective fuel log was created using the known winds on that day and the pilot’s reported
timing of the fuel tank changes (Table 3). The ATSB also calculated the average fuel burn for the
aircraft during this flight using the fuel added to refuel the aircraft to full after the flight which
showed the aircraft used an average of 124 L/h.

The operator’s standard 12 L taxi fuel was used for the first leg of the flight. Due to the prevailing
wind, the first leg from Broome to Turkey Creek was recorded as having a duration of

126 minutes, requiring the pilot to use the auxiliary tanks for 40 minutes (66 L draw from auxiliary
tanks and 22 L returned to the main tanks on both sides).

The flight time from Turkey Creek to Derby was recorded as 90 minutes. Due to the assumed
auxiliary tank issue and having used the auxiliary tanks for 40 minutes on the first leg, the pilot
would have likely used main tanks for the entire leg. It is highly probable that the pilot landed at
Derby with 21 L of useable fuel remaining in each of the main tanks, equating to about 15 minutes
of remaining engine operation before fuel exhaustion.

Table 3: Retrospective fuel log of previous flight Broome — Turkey Creek — Derby on
25 May 2024

FUEL LOG

Broome — Turkey Creek

Phase Left Right
Auxiliary Main Main Auxiliary
Taxi Broome 119 189 189 119
Departure Broome 119 183 183 119
Change to auxiliary tanks 119 123 123 119
Change to main tanks 59 143 143 59
Estimated fuel on landing 59 117 117 59

Turkey Creek — Derby

Taxi Turkey Creek 59 117 117 59
Departure Turkey Creek 59 111 111 59
Estimated fuel on landing 59 21 21 59

Fuel quantity analysis of the accident flight

The ATSB obtained flight data that was transmitted at regular intervals from a V2 Flight Tracker,
which had been installed on the aircraft. A retrospective fuel log for the Turkey Creek to Derby leg
(Table 4) was created using:

e the pilot’s recalled amount of fuel in each tank on startup

¢ the pilot’s recollection of when they completed tank changes

e the operator’'s average fuel consumption rate of 120 L/h
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e aconservative estimate of fuel return (0.5 multiplier) to the main tanks when using auxiliary
tanks

e aconservative estimate of fuel draw from the left main tank (2.5 multiplier) and return to the
right main tank (0.5 multiplier) when cross feeding the right engine.

As such, it is only indicative of the fuel on board in each tank at each change of tank and at the
time of the dual engine surging.

Table 4: Retrospective fuel log of remaining fuel in aircraft from Turkey Creek to the point
of the dual engine surge using 120 L/h

FUEL LOG
Turkey Creek — Dual engine surge
Phase Left Right
Auxiliary Main Main Auxiliary

1336: Taxi Turkey Creek (used 6 L each 74 110 70 119
side)

1339: Departure Turkey Creek 74 107 67 119
1439: Change to auxiliary tanks 74 44 4 119
1449: Change left auxiliary to main tank 59 49 (44+5) 9 (4+5) 104
1454: Change right auxiliary to main tank 59 44 12 (9+3) 97
1504: Cross feed left main tank 59 34 2 97
1514: Dual engine surging 59 9 7 (2+5) 97

At the point of dual engine surge, it is estimated that the left main tank had approximately 9 L of
fuel remaining.

The aircraft manufacturer stated that if the engines were surging while on the main tanks and
there were no other issues with the fuel system and fuel available in the auxiliary tanks, the pilot
should have been able to use the remaining fuel in the auxiliary tanks to regain full power. At the
point of the dual engine surge, the left auxiliary tank had approximately 59 L and the right had

approximately 97 L available.

The same calculations were completed using the pilot’s average fuel consumption rate of 124 L/h
(see the section titled Operator fuel flow check). Those calculations (Table 5) indicated that about
6 L of fuel remained in the left main fuel tank (supplying both engines) at the point of the dual
engine surging.

Table 5: Retrospective fuel log of remaining fuel in aircraft from Turkey Creek to dual
engine surge using the pilot’s average 124 L/h

FUEL LOG Turkey Creek — Dual engine surge
Phase Left Right
Auxiliary Main Main Auxiliary

1336: Taxi Turkey Creek (used 6 L each 73 110 70 119
side)

1339: Departure Turkey Creek 73 104 64 119
1439: Change to auxiliary tanks 73 42 2 119
1449: Change left auxiliary to main tank 58 48 (42+6) 8 (2+6) 104
1454: Change right auxiliary to main tank 58 42 10 (8+2) 96
1504: Crossfeed left main tank 58 32 1 96
1514: Dual engine surging 58 6 5 (1+4) 96
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Operator fuel planning requirements
Pre-flight

The operator’s procedures required the pilot to complete pre-flight fuel planning using the
available electronic flight planning software. However, if the flight planning software was not
available, the pilots were required to calculate the fuel required for the flight using the fuel flow
guidelines for the aircraft.

The operations manual outlined the fuel figures, specific to the C310, to be used when manually
completing fuel planning. The guidelines did not contain a fuel flow rate for climb. However, they
did include a block (total) fuel margin of 47 L which was to be available for each sector. The
operator advised they were not aware of where the margin of 47 L figure had originated from. The
electronic flight planning software did not include this 47 L margin fuel when calculating fuel
requirements.

To confirm the amount of fuel on board prior to flight, the operator’s fuel policy required pilots to
visually confirm the fuel quantity in each tank using a dip or drip stick when possible, then
compare this to the flight plan and fuel gauges. If there was a discrepancy more than an allowable
margin with the fuel gauges the pilots were required to inform the HAMC and/or HOFO to
determine the possible cause. The allowable margin quantity was not listed in the operator’s fuel

policy.
Inflight
The operator’s procedures required pilots to recalculate fuel in flight at 2 specific points:

e when reaching cruise
e if required to divert.
The procedures outlined that once reaching cruise altitude pilots should:

calculate the remaining quantity of fuel on board for the proposed destination. This must be equal to or
above the legal minimum final reserve quantity. If this is not the case, consider using more
conservative fuel power settings, change cruise level for more favourable winds or divert to an
alternative.

The procedure did not stipulate if this calculation was required to be recorded on any
documentation, nor did it outline any requirement for a fuel crosscheck. Additionally, the operator
did not have a fuel log or method of monitoring fuel during the flight.

If the pilot was required to divert, inflight fuel replanning was to be carried out using the fuel flow
guidelines for the aircraft.

A previous pilot for the operator stated there was no standardised method of completing inflight
fuel logs and it was based on pilot preference. They further reported a ‘feeling’ that the
organisation had not had any fuel starvation events due to ‘luck’.

Post-flight

The operator’s procedures recommended that pilots conduct a fuel gauge check against the value
on the fuel totaliser at the completion of a flight. However, the operator stated that none of its
aircraft were fitted with a fuel totaliser. Additionally, the quantity of fuel used was to be checked
against the expected burn from the flight plan.

Pilots were required to complete the fuel documentation, including recording on the journey log
and manifest the amount of fuel at shutdown. The manifest did not provide the option to indicate
the remaining fuel in each tank.
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Operator fuel flow check

The operator reported that pilots were required to enter the amount of fuel consumed and flight
time after each flight into the organisation’s data recording software. The program created a
monthly report, which outlined the fuel flow rate for each flight, segregated by aircraft.

The substantive HOFO used this information to determine the average fuel flow for each aircraft,
and which pilot completed each flight. If there was an unexpected trend for a particular pilot, the
substantive HOFO would use this to discuss how the pilot was configuring the aircraft’s fuel
system during flight. If the trend was over multiple pilots, the HOFO would liaise with maintenance
to determine the cause.

The substantive HOFO noted there was no indication that the aircraft was burning more than the
expected 120 L/h however, they could not confirm if this process was being completed by the
interim HOFO while they were on leave. ATSB analysis of the pilot’s flight times and fuel uplift
over the previous 10 flights indicated the aircraft was using 124 L/h on average.

Regulatory requirements
Pre-flight fuel planning

According to Civil Aviation Safety Regulation (CASR) Part 135 Australian air transport operations
— smaller aeroplanes section 135.205 operators are required to provide pilots with an exposition
which provides comprehensive tools, procedures, and guidance for effective pre-flight fuel
planning. The exposition must outline step-by-step instructions for calculating fuel requirements to
ensure compliance with Australian regulations and operational safety.

According to CASR Part 135.D.6 and the Manual of standards (MOS) Part 135 7.04, pilots must
have access to resources for determining fuel needs for each phase of the flight, including:

o taxi fuel

e trip fuel

¢ holding fuel

o destination alternate fuel

e contingency fuel

o final reserve fuel

There should also be a process outlining:

o fuel calculations
e determining and recording fuel quantities — pre-flight
¢ recording fuel quantities.

To support these calculations, operators must provide tools such as flight planning software, fuel
calculation tables, or automated planning systems. Operators are also responsible for ensuring
that pilots are trained to use these resources effectively and can adjust their fuel requirements
based on dynamic operational factors, such as deteriorating weather or delays.

Part 135 manual of standards (MOS) Section 7.03 (2) required that the pilot in command must
consider the effect of the relevant meteorological reports and forecasts when determining the
quantity of useable fuel.
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In-flight fuel management

The Part 135 MOS Section 7.05 (2) required that the exposition outline a process for regular
inflight fuel checks, which required the pilot to:

e determine the amount of fuel remaining

¢ analyse planned fuel consumption against actual consumption

¢ determine there is sufficient fuel on board

e calculate the amount of fuel expected to remain at the destination.

According to the CASA Advisory circular 1-02 V4.1 Exposition and operations manual fuel policy
guidance Annex D, the exposition should detail what maximum discrepancy between the actual
fuel on board (gauge / visual) and calculated (journey log) figure is tolerable, noting that industry
practice is a maximum of 3% discrepancy.

Part 135 MOS section 7.03 required that operators must provide pilots with aircraft-specific fuel
consumption. This could be sourced from the aircraft/engine manufacturer or taken from recent
historical consumption records. Operators should also require pilots to document any significant
deviations in fuel consumption or incidents involving fuel advisories or emergencies. This data
enables operators to analyse and improve fuel planning and management procedures.

In addition, Part 135 MOS section 7.06 required that operators must also ensure that the exposition
outlines clear procedures for pilots to follow in the event of a low-fuel situation, including:

e a minimum fuel state

e emergency fuel situation.

Finally, operators should regularly review and update their operational manuals to reflect lessons
learned from safety reports and audits, ensuring continuous improvement in fuel management
practices.

Operator requirements for training, experience and consolidation
on new aircraft types

Induction and minimum qualifications

The operator’s operations manual stated that recruited pilots were to meet the following minimum
requirements:

e commercial pilot licence with no medical restrictions '3

o current Australian medical certificate

e pass of a pre-employment check flight with the HOFO or a delegate.

Once inducted, a new pilot would learn the routes with existing pilots before being checked to line
by the HOFO.

The operator’s operations manual stipulated 5 minimum requirements for a pilot in command of
the C310 (Table 6).

Table 6: Operator’s 5 minimum requirements for operating the C310

Requirement number Minimum requirements
1 5 hours on type for VFR operation
2 10 hours on type for IFR operation

3 Medical restriction, as defined by the operator, was any condition that required the carriage of an additional flight
crewmember.
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Requirement number Minimum requirements
3 Minimum of 750 total flying hours
4 Minimum 20 hours in command on MEA for VFR operation
5 A multi engine command instrument rating if flying IFR.

The HOFO was required to conduct a check-to-line flight and, if successful, the pilot would be
cleared to conduct air transport operations as pilot in command on the new type. The substantive
HOFO stated that generally it would be expected that multiple ICUS flights would occur with either
the HOFO or a supervisory pilot before a check-to-line would be conducted. The CEO reported
that generally 15-20 hours on type would be sufficient to conduct line operations as pilot in
command.

During the draft review process, the CEO reported that the calibre of pilots coming through from
flight schools was lower than previously experienced, noting that a lot of the organisation’s time
was spent getting pilots up to commercial standard.

After completing the check-to-line flight, the pilot of the accident flight had accrued a total flying
time of 740.5 hours. The operator received an exemption from the operator’s insurer for the pilot
to undertake air transport operations in the C310 without meeting the specified minimum
requirement of 750 hours.

Under CASR 61.650, pilots were required to have completed an IPC in the previous 12 months to
fly a multi-engine aircraft under the IFR. The IPC must also be done in a multi-engine aircraft of
the same category. The substantive HOFO noted that, once a pilot was checked to line, there was
no follow up or specific oversight on their operating capabilities until their next proficiency check in
12 months, in line with the CASR requirements and the operations manual, which stated:

If flying under the IFR, pilots are required to conduct an Instrument Proficiency Check with an
authorised Flight Examiner prior to one (1) year from the last day of the month in which it was issued
(IFR operations).

There were no specific regulatory requirements for Broome Aviation to provide additional
consolidation flights for pilots transitioning to the C310 as, at the time of the accident, the operator
was operating under CASA exemption 87/21.14

In December 2021, Civil Aviation Safety Regulation (CASR) Part 135 (Australian air transport
operations — smaller aeroplanes) commenced. It introduced more stringent requirements for flight
crew training and checking for operators conducting air transport operations. However, operators
could operate under the exemption that applied to a significant proportion of the previous small
charter sector. This meant the operator was not required to conduct line training, a check-to-line,
or complete proficiency checks, other than to ensure those proficiency checks and flight reviews
mandated by Part 61 of CASR were carried out on their flight crew members.

Supervisory pilots

The CASA-AMC/GM Part 119 - Australian air transport operators - certification and management
v 2.3 noted that some operators have diverse fleets and there are scenarios where the HOFO
may not be qualified on every aircraft type or in every role/function performed under its air
operator’s certificate (AOC). In this case, operators can elect to use a structure where another
pilot is identified to complete that position. In the case of Broome Aviation, the substantive HOFO

4 CASA EX87/21 was an exemption instrument providing certain operators with deferrals from specific requirements of
the Flight Operation Regulations particularly concerning safety management systems, human factors principles &
non-technical skills, and training & checking. The deferrals applied to certain operators only and were subject to
conditions.
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conducted the check and training for the C210, in addition to nominated supervisory pilots, but for
the MEA this position was covered by supervisory pilots. The operator required that supervisory
pilots had:

e a minimum of 20 hours total time on type

e completed training with the HOFO or nominated person (with such training including the use of
the line training and check forms)

e met the relevant recency or proficiency requirements to act as pilot in command

e been nominated, in writing, by the operator to be supervisory pilot and recorded as a named
supervisory pilot.
The operator’s supervisory pilot register had not been updated since 1 December 2021. The
register contained the name of one pilot who had been approved to conduct supervisory flights for
the C310, however this pilot left the operator while the substantive HOFO was on leave. A second
pilot had been listed as a supervisory pilot for the C210. The substantive HOFO stated that the
second pilot had been assessed to conduct supervisory flights for the C310, however the register
had not been updated to include this information. This pilot (detailed below as ‘Pilot 1°) also left the
operator while the substantive HOFO was on leave.

During the period between December 2022 and June 2023, 7 pilots flew the operator’s C310,
including one who had completed the training but had not been checked to line. Multiple pilots
stated that training and guidance on the C310 during this period was limited. Of the 7 pilots:

e Pilot 1 —was a senior pilot for the operator who was signed off as a supervisory pilot for the
C310. They conducted the check-to-line for Pilot 2. Pilot 1 left the operator at the end of
December 2022 and returned for 3 weeks at the end of February 2023.

e Pilot 2 — completed no ICUS flights prior to completing a check-to-line flight in November 2022
that lasted 1.1 hours. The pilot was not formally signed off as a supervisory pilot on the C310,
although they had extensive instructional time on MEA, prior to assisting with ICUS flights. The
pilot left the operator at the end of February 2023.

e Pilot 3 — completed 2 ICUS flights, one with the interim HOFO (3.7 hours) and 1 with Pilot 2
(1.6 hours), before completing a check-to-line (1.5 hours) with the interim HOFO a week later
in February 2023. The pilot left the operator at the end of March 2023.

o Pilot 4 (pilot of the accident flight) — completed 1 ICUS flight with Pilot 2 and 4 IPC flights with
the external instructor on the aircraft. They were subsequently checked to line in April 2023,
130 days after their last flight in the aircraft, by the interim HOFO.

o Pilot 5 — completed 3 IPC flights with the external instructor and completed no ICUS flights.
They were checked to line in May 2023, 162 days after their last flight in the aircraft, by the
interim HOFO.

o Pilot 6 — completed 3 IPC flights with the external instructor and had not completed any ICUS
flights since.

e Pilot 7 (interim HOFO) — completed their check-to-line with Pilot 1 (3.6 hours) in
December 2022 and completed 1 IPC flight with the external instructor.

At the time of their check-to-line, multiple pilots who conducted C310 operations for the operator
during the period from November 2022 to June 2023, did not meet the operator’'s minimum
requirements 1, 2 and 3 detailed in Table 7. All pilots met requirements 4 and 5. The pilot of the
accident flight and Pilot 5 both had limited experience flying MEA (under 50 hours), having not
flown another MEA type outside of flight training.
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Table 7: Compliance with operator’s minimum requirements on the C310 at the time of
check-to-line

Pilot Minimum 5 hours Minimum 10 hours Minimum of 750
on type for VFR on type for IFR total flying hours
operation operation

Pilot 2 No No Yes
Pilot 3 Yes No Yes
Pilot 4 (pilot of the accident flight) Yes Yes No
Pilot 5 Yes No No
Pilot 7 (Interim HOFO) No No Yes

Pilot 1 was excluded as their check-to-line was completed prior to November 2022. Pilot 6 was excluded as they had not completed a
check-to-line for the operator.

Multiple pilots reported that they had limited training on the C310 and anticipated completing
additional ICUS flights before being checked to line. Three pilots assessed that they were tasked
with operating the aircraft without adequate training on the fuel system. They expressed concerns
about the limited training noting the C310 had a complex fuel system. Multiple pilots reported
learning the systems while conducting operational flights.

Emergency procedures

The POH included emergency procedures for inflight engine failure, which included a requirement
to check:

o fuel flow rate
o fuel selector positions
o fuel quantity.

After the second surging event on the right engine, the pilot crossfed the left main tank to the right
engine and referred to the quick reference handbook. This handbook outlined the ‘engine failure
during flight’ checklist. The pilot stated that they referred to the checklist to determine whether any
actions could be taken to address the surging, noting that the engine had not completely failed.
There was no checklist to address engine surging.

At this point in the flight, the aircraft was located between 2 nearby diversion airstrips of Kimberley
Downs Station, located approximately 5 NM to the south-east, and Meda Station located
approximately 16 NM west (Figure 15). The pilot noted they were familiar with the location of the
airstrips, however they had never operated from them and were unaware on their suitability and
condition. The pilot stated that because of these unknowns that they believed the only suitable
airstrip was Derby Airport.
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Figure 15: Diversion locations
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The flight data indicated that the pilot initiated their descent from 10,000 ft at the normal top of
descent position, while continuing to track towards Derby Airport, at an average descent rate of
400 ft/min. Approximately 3 minutes into this descent, the pilot crossfed the right engine from the
left main tank.

Engine surging

When surging occurred in both engines, the pilot noted that it appeared to be from fuel starvation.
The aircraft manufacturer noted that in the event of simultaneous engine power losses or surging,
the engine ’Airstart’ checklist could be actioned twice, as only one engine should be restarted at a
time. Additionally, the ‘FORCED LANDINGS (Complete Power Loss) checklist should be used if
pilots were unable to regain power.

The pilot continued tracking to Derby Airport while switching fuel tanks, attempting to draw any
remaining fuel. The manufacturer noted that the certification rule, at the time of the aircraft’s
certification, required multi-engine aircraft to regain full power and fuel pressure within 20 seconds
after switching from an empty tank to a full tank in level flight. The aircraft tracking data indicated
that at an altitude of approximately 4,500 ft the descent rate increased to 1,500 ft/min. The aircraft
travelled approximately a further 5.5 NM over approximately 3 minutes before a forced landing
was conducted (Figure 16).
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Figure 16: Aircraft altitude variation with distance to Derby Airport
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When the pilot determined they would be conducting a forced landing, they declared a MAYDAY
to ATC. The aircraft was at an altitude of approximately 700 ft. The pilot later advised they had
insufficient time to complete any checklist items after the MAYDAY call, however they lowered the
landing gear as they were aiming to land on the Derby Highway as it was assessed as the best
available option. There were approximately 30 seconds between the MAYDAY transmission and
the forced landing.

Survivability

Safety briefing
The operator had a safety briefing video for the C310. The video outlined the:

e use of:
- doors
- seatbelts
- emergency exits
o location of:
- life vests
- safety briefing card
- emergency supplies
- installed emergency locator transmitter (ELT)

The pilot noted there were 2 main differences between the aircraft and the information in the
video. The location of the emergency supplies was in the nose of the aircraft rather than the wing

» 34 ¢



ATSB — AO-2023-029

cargo locker, and the ELT was portable rather than installed (see the section below titled
Emergency locator transmitter).

This was the second time the passenger had flown in VH-DAW with the pilot. The passenger
noted that on the first time flying in the aircraft they were shown a safety briefing video. On this
occasion they were not shown the video and instead were given a briefing while at the aircraft.
They recalled the briefing outlined the information regarding the emergency exits and seatbelts,
noting there were other topics covered that they could not recall. The passenger recalled that they
did not read the safety card while in the aircraft as they flew frequently. The safety card contained
information on how to adopt the brace position.

When the passenger was asked to brace by the pilot, they stated they were unsure how to brace
properly in the aircraft and reverted to their knowledge of the brace position for larger commercial
aircraft.

Seatbelts and upper torso restraints

The pilot seat was fitted with a lap belt and upper torso restraint (UTR), > consistent with the
regulatory requirements. The pilot stated that they would not wear the UTR portion of the harness
during cruise as it limited their ability to view the gauges on the opposite side of the cockpit. The
UTR was only worn during take-off and landing. The pilot stated that during the emergency, they
did not put on the UTR. The pilot sustained severe facial injuries and a loss of consciousness
when the aircraft collided with terrain.

The passenger’s seat was fitted with a lap belt. This was worn by the passenger during the
emergency and forced landing. The passenger received minor injuries, including bruising around
the abdomen due to the lap belt.

Emergency locator transmitter

The aircraft was fitted with a portable emergency locator transmitter (ELT).'® The pilot recalled that
on first flying the aircraft they had checked the expiry date of the ELT and noted it was out of date.
The portable ELT was subsequently replaced prior to the aircraft’s next flight.

The safety briefing video showed an automatic installed ELT'” within the aircraft. The pilot noted
that during pre-flight briefing with the passenger they explained the location of the ELT was
different to the safety briefing video, however they did not explain the process to activate it.

The CASR Part 135 MOS required aircraft that were flown more than 50 NM from the departure
aerodrome to carry an automatic ELT. However, this requirement was not applicable to the aircraft
until 2 December 2023. Prior to then, the aircraft was operating under regulation 252A of the Civil
Aviation Regulations, and subsection 6 of Civil Aviation Order 20.11, which permitted either a
portable ELT or an installed ELT in the aircraft.

Due to the pilot being rendered unconscious during the accident sequence, the portable ELT was
not activated. The passenger contacted emergency services while still in the aircraft using their
phone, identifying the accident location from a passerby who stopped to help.

Upper torso restraint: a shoulder strap or harness. A shoulder strap, when paired with a lap belt, effectively makes the
occupant’s restraint similar to the seatbelt on modern cars.

Portable ELT: An emergency locator transmitter that is manually activated by a pilot or passenger when in distress.

7 Automatic fixed ELT: An emergency locator transmitter that is permanently attached to the aircraft and designed to stay
attached even after a crash to aid Search and Rescue (SAR) teams in locating a crash site.
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Operator and management information

Overview

Broome Aviation was re-issued an air operator’s certificate (AOC) on 11 November 2022, to
conduct operations under CASR Part 135 - Australian air transport operations — smaller
aeroplanes, allowing single and multi-engine piston and single engine turbine air transport
operations. At the time of the accident, it operated the following Cessna aircraft:

e 7 xC210 (single-engine piston)

e 1xC310 (multi-engine piston)

e 1 x C404 (multi-engine piston)

e 1 x C208 (single-engine turbine).

In addition to a head of flying operations (HOFO), the operator had 7 seasonal pilots in a
combination of full-time and casual positions.

Figure 17: Operator’s organisational structure
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Chief executive officer

The CEO held the positions of flight operations manager'® and head of maintenance control
(HAMC) (Figure 15)."° They also owned and operated Broome Air Maintenance (BAM). This
maintenance facility performed all the maintenance on the Broome Aviation fleet. The facility’s
personnel comprised a chief engineer, who was registered as a licenced aircraft maintenance
engineer (LAME), and aircraft maintenance engineers (AMEs). The chief engineer began working
at BAM in October 2022.

The interim HOFO stated that the CEO had a hands-on approach to the organisation, stating that
the CEO would generally create the roster for the pilots, which the interim HOFO would check and

Flight operations manager: plans, coordinates and controls all operational activities of all aircraft movement.
HAMC: monitors and records aircraft hours, cycles and equipment maintenance and other information relevant to
maintenance scheduling. Coordinates defect rectification and unscheduled maintenance activities. Reviews
Airworthiness Directives for applicability and compliance.
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approve. The chief engineer stated the CEO would also be the final authority of any maintenance
conducted on an aircraft.

The Broome Aviation operations and maintenance manuals contained contradictory information
relating to the person nominated in the HAMC position. In the operations manual, the chief
engineer of BAM was incorrectly listed as the HAMC, whereas the maintenance manual
accurately listed the CEO in the position. The CEO later stated that the chief engineer of BAM was
filling a dual role of both chief engineer and HAMC, however this was not communicated to CASA
and was not the understanding of the chief engineer.

Head of flying operations

During the period from December 2022 to June 2023, the HOFO position underwent a temporary
change. The substantive HOFO took a period of leave, during which a new person assumed the
position on an interim basis.20

The interim HOFO was employed as a full-time, permanent pilot for another operator (operator 2),
which was also based in Broome and only conducted operations in Cessna 208 aircraft.

Operator 2 was independent of Broome Aviation. The interim HOFO began to work with Broome
Aviation in November 2021 as a casual pilot during operator 2’s off season. They recommenced
casual work with Broome Aviation on 13 November 2022, again during operator 2’s off season.

In late November, Broome Aviation asked them if they were willing to fill the position of HOFO to
cover the leave period of the substantive HOFO. Having agreed, their application was submitted
to CASA on 25 November 2022 (see the section titled Head of flying operations assessment).

The interim HOFO was assessed for the HOFO position by CASA on 7 December 2022 and
subsequently approved for that position on 12 December 2022. On the same day, a handover was
completed with the substantive HOFO. CASA was informed that the handover had been
completed. The interim HOFO was also assessed by CASA (18 November 2022) and approved
for the position of ‘alternate’ HOFO with operator 2 in January 2023 (see the section titled
Requirements for an alternate HOFO).

At the time of their appointment to the Broome Aviation HOFO position, the interim HOFO held a
commercial pilot licence (aeroplane), issued in early 2008, with single and multi-engine aircraft
(MEA) class ratings. They had a total flying experience of 5,214 hours, of which approximately
135 hours were on MEA (Table 8). They had flown the C310 once prior to their HOFO
assessment, which was a check-to-line flight in VH-DAW on 3 December 2022.

Table 8: Interim HOFO flight hours prior to assessment

Single-engine

ICUS Dual Command
Day Night Day Night Day Night
184.3 1.4 158.9 13.9 4,542.4 13.3
Multi-engine
13.9 3.8 31.7 1.5 76.4 7.9

The interim HOFO completed an IPC for MEA, in a different aircraft type, on 2 December 2021. It
was renewed in the C310 during the external instructor visit to the operator in December 2022.
Prior to conducting supervisory or check flights with Broome Aviation pilots, the interim HOFO had

20 Under CASR Part 119.080(1)(c) — Conditions of an Australian air transport AOC, the operator was required to fill the
HOFO position at all times and the person fulfilling the role was to be approved by CASA (whether the permanent
HOFO, a permanent alternate HOFO, or a person temporarily filling the position as an interim HOFO).
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gained 20 hours flight time on the C310. This met the operator’'s minimum requirements for
supervisory pilots.

Table 9: Interim HOFO Cessna 310 flight hours

Date Location Flight type Flight time
03/12/2022 Broome - Port Hedland > Broome Check-to-line (Charter) 3.6
07/12/2022 Assessment completed with CASA for HOFO position
12/12/2022 Assumed position of HOFO
14/12/2022 Broome > Halls Creek - Fitzroy Crossing > Charter 5.7

Broome
16/12/2022 Broome > Broome MEA IPC 1.1
12/01/2023 Broome > Broome Charter 22
15/01/2023 Broome > Derby - Fitzroy Crossing = Mount Charter 4.3
Barnett > Fitzroy Crossing > Derby - Broome
26/01/2023 Broome > Port Hedland > Broome Charter (ICUS for 3.7
another pilot)
16/02/2023 Broome - Derby - Broome Check-to-line for 1.5
another pilot
25/04/2023 Broome - Derby - Broome Check-to-line for the 24
pilot of the accident
flight

The interim HOFO stated that they expected to occupy the position until the end of February 2023,
when they were to return to operator 2 and the substantive HOFO was expected to return from
leave. This time period was agreed to by operator 2, with the understanding that all flight and duty
times for either operator would be recorded in both operators’ systems to ensure flight and duty
limits were not exceeded. The interim HOFO stated they were unaware they had been approved
and appointed by CASA in the ‘HOFO'’ position and assumed they were in the ‘alternate HOFO’
position for Broome Aviation. They advised they only became aware that they were the appointed
HOFO during a CASA level 2 surveillance activity (see the section titled Level 2 surveillance —

20 June 2023).

Oversight of operations

Although the assessment CASA completed of the interim HOFO was for a period of one month,
they did not contact the operator at the end of this period to consider if the assessment was still
appropriate.

At the end of February 2023, the interim HOFO was told that the substantive HOFQO’s return would
be delayed until the end of June 2023. They advised that they discussed remaining as acting
HOFO with the Broome Aviation CEO, however their duties would need to be reduced. These
duties were subsequently reduced to check and training, confirmation of rosters (arranged by the
CEO), and general availability for pilots requiring assistance. CASA was not informed of this
change. The interim HOFO stated that their main responsibility after this time was with operator 2.

At the beginning of March 2023, the interim HOFO completed a 2-week flight instructor rating
course for MEA in Darwin, which was funded by operator 2. Following its completion, the interim
HOFO then recommenced full-time work with operator 2. They stated that they were still
contactable for any pilots at Broome Aviation who needed assistance and noted that 2 ‘senior’
pilots were available during this time (one of these pilots being the pilot of the accident flight).

In March 2023, the management of operator 2 identified that the interim HOFO was still
conducting flights for Broome Aviation. In response, they were advised to cease working for
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Broome Aviation as that work would affect their flight and duty times as they were also in the
alternate HOFO position for operator 2. Operator 2’'s management was unaware that the interim
HOFO continued to conduct flights and remained the HOFO for Broome Aviation after the
discussion in March 2023.

While at Broome Aviation, the interim HOFO checked 3 pilots to line on the C310. The interim
HOFO had accumulated 23.1 hours on the C310 prior to conducting the check-to-line flight on the
pilot of the accident flight. They recalled that, even though they had recently received their
instructor rating for MEA at that time, they did not feel comfortable simulating single engine
emergencies.

The interim HOFO stated that, after the pilot of the accident flight was checked-to-line, they
followed up with them after their first couple of flights. The interim HOFO expressed no concern
about the pilot’s operation of the C310 and noted the pilot had not contacted them in relation to
issues or questions about the aircraft. The accident pilot confirmed they never contacted the
interim HOFO regarding the C310, noting:

| didn’t feel comfortable contacting the HOFO with 310 questions ... this was due to their very minimal
type knowledge and support within the entire company, so | sought advice from outside the company
from more experienced pilots on the 310.

During the 4-month period from March to June 2023, the interim HOFO recorded 33.85 duty hours
at Broome Aviation, however they noted that they would often ‘drop in’ after completing flights for
operator 2 and did not formally record all the time spent at Broome Aviation. The CEO later
advised that the HOFO was available in the afternoons for discussions with pilots however, none
of the pilots made use of that opportunity. Comparatively, the interim HOFO recorded 458 duty
hours at operator 2 during this period and reported they flew full-time for the operator, while also
conducting check and training for its pilots.

At the time of the accident, the interim HOFO had been in the HOFO position for Broome Aviation
for 7 months. A week after the accident flight, the substantive HOFO returned to the operator.

Pilots flying for Broome Aviation stated that, when contacting the interim HOFO between March
and June 2023 they would not get an immediate response, noting that the HOFQ'’s priority was
flying for operator 2. The pilot of the accident flight stated that they would generally reach out to
another pilot (who had recently left Broome Aviation) for guidance on the C310 rather than the
interim HOFO.

Multiple pilots reported that the CEO would monitor each flight using the operator’s online tracking
system. If any deviations in flight time or route occurred, the pilot would receive a ‘barrage’ of foul
language, be accused of not considering the monetary implications for the organisation, and then
face threats of loss of flight hours or potential termination of employment. By contrast, the CEO
stated they had little interaction with the pilots as their office was located at the maintenance
facility, which was on the opposite side of the airport. They also stated that all communications
about aircraft maintenance would be directly from the HOFO.

The interim HOFO reported that, after completing a day’s duties at operator 2, they would pass
through Broome Aviation to check the operations for the day. They recalled they would have
general conversations with pilots and considered them to be close friends as well as work
colleagues. However, the pilots the ATSB spoke to stated that, during this period, they received
little to no guidance on flight operations (for all aircraft types).

The substantive HOFO stated that they primarily spent the workday in their office and generally
interacted with pilots while they were completing paperwork. Most interactions involving questions
or issues occurred over the phone. They also reported that the CEO, whose office was located at
the hangar, had more frequent face-to-face interactions with the pilots, often seeing them before
and after their flights.
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Safety management system

CASR Part 119 (119.190), which commenced on 2 December 2021, included a requirement for an
operator conducting operations under CASR Part 135 (Australian air transport operations —
smaller aeroplanes) to have a safety management system (SMS). However, at the time of the
accident the operator was operating under exemption EX87/21 and was not required to have met
the SMS requirement. This exemption applied to a significant proportion of the small charter
sector and was not specific to this operator. Despite that, Broome Aviation was required to have
completed an SMS implementation plan and submitted the plan to CASA by 4 April 2023. The
operator had not completed that process at the time of the accident.

The operator’'s nominated safety officer was a line pilot. They left the operator at the end of
December 2022 and returned to complete a short 3-week stint at the end of February 2023. The
operator did not nominate a new safety officer after this pilot left the organisation and they were
not required to do so, as there was no regulatory requirement for them to have one.

While not required, the operator did not have a formal incident or hazard reporting system, or a
means of identifying the development of hazardous trends. Interviews with various staff members
indicated that, although there were safety meetings involving pilots to identify safety risks, these
meetings had not been held since the arrival of the interim HOFO.

Organisational pressures

The ATSB interviewed the 5 pilots who conducted Cessna 310 operations for the operator during
the period November 2022 to June 2023, as well as 2 other pilots. During interviews, most of
these pilots revealed events in which they were reprimanded or challenged by the CEO, or they
witnessed similar treatment to other pilots, for declining a flight due to a maintenance concern.
Many pilots stated they had experienced pressure from the CEO to complete flights with aircraft
they considered unairworthy.

They stated they were worried about the consequences, such as employment termination or the
hindering of their career progression, if they did not complete those flights. Pilots also stated that
they felt pressure to ‘get the job done’, with one pilot stating:

...it was always like you just have to do the job. You have to do the job. It's not anything to do with
safety or if you have the training for it either...

During the draft report review process, the CEO acknowledged that at times they had
reprimanded and challenged pilots. However, they stated that this was in response to pilot actions
that they considered imposed unnecessary financial and/or reputational cost on the company.

Complaints received by CASA from pilots and a passenger (see the section titled Complaints to
CASA) stated multiple concerns for the safe operation of aircraft. One complaint by a former pilot
stated:

... operational pressure from the organisation and their management is forcing pilots to make unsafe
decisions in flight. A report to CASA is better than trying to reason with the company. The mentality of
not only managers but also the owner isn't conducive to safe aviation practices.

Senior management stated they were unaware of any instances where pilots were reprimanded
for not flying an aircraft considered to be unserviceable. All stated that, if there was a defect with
an aircraft, the operator’s stance would be to get it rectified before another flight was completed.

During interviews, former pilots expressed concerns for the operator’s future, and one stated:

| knew that either | was going to be involved in something that | shouldn't be or that an incident was
going to happen.
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Most of the pilots the ATSB spoke to who had left the organisation stated their decision to leave
was based on aircraft maintenance issues and/or the unacceptable treatment they received as
pilots from senior management.

Civil Aviation Safety Authority oversight
Head of flying operations assessment

Position requirements

Under the CASRs, the HOFO must meet specific requirements, including holding appropriate
qualifications, demonstrating substantial operational experience, and having a thorough
understanding of regulatory obligations. The HOFO is responsible for overseeing operational
standards, managing safety and compliance frameworks, providing leadership to flight crews, and
ensuring that all activities align with organisational and regulatory expectations.

Specifically, CASR sub regulation 119.140(1) stated that:

The head of flying operations of an Australian air transport operator must safely manage the flying
operations of the operator.

CASR 119.135 required the HOFO to:

¢ hold a pilot type or class rating for a type or class of aircraft that is used to conduct a significant
proportion of the operator’s air transport operations

¢ have at least 500 hours flight time on a type of aeroplane that is the same as, or substantially
similar to the type of aeroplane used to conduct a significant proportion of the operator’s Australian
air transport operations

« have at least 6 months experience in the conduct or management of air operations conducted
under an AOC or equivalent foreign authorisation.

CASA'’s acceptable means of compliance and guidance material (AMC/GM) Part 119 - Australian
air transport operators - certification and management v 2.3 outlined recommended minimum
hours and experience for a HOFO based on the size and complexity of the operator. For an
operator with more than one MEA, such as Broome Aviation, CASA recommended that a HOFO
have a minimum of;

e 1,000 hours total flight time

e 200 hours in command of MEA.

Requirements for an alternate HOFO

Under CASR 119.205, there was a requirement for the operator’s exposition to list the
qualifications, responsibilities, and names of key personnel. There was also a requirement to list
the names of each person authorised to carry out the responsibilities of the position when the
substantive position holder was absent from the position or unable to carry out their
responsibilities. These authorised persons were referred to as alternate key personnel.

If an operator wanted to change the specific individual in the alternate key position, CASA
approval was required, due to this being considered a significant change. Once approved, this
should lead to the insertion of the nominated person into the operator's exposition as an alternate
key position holder. Operators working under CASA exemption EX82/21, including Broome
Aviation, were not required to name alternate key personnel in the exposition, even if they had an
alternate.

The AMC stated that small operators with limited personnel may nominate alternate HOFOs
employed by another operator, provided they detailed in their exposition how the alternate HOFO
would perform the position effectively. The requirements for an alternate HOFO were the same as
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the HOFO position. In addition, the alternate HOFO had to have a direct relationship with the
operator and sufficient capacity to fulfill their duties. It also stated that dual responsibilities for
multiple operators were unlikely to meet this standard.

The operator’s operations manual stated that an alternative HOFO must be approved by CASA. It
also stated that:

e ahandover form must be completed prior to the transfer of the responsibilities from the HOFO to
the alternate HOFO

¢ the alternate HOFO could not be the acting HOFO of any other operation while acting as the
HOFO for Broome Aviation

o the alternative HOFO could only perform the duties of the HOFO during the specified period they
had been nominated to act as HOFO

e CASA be informed within 7 days of the transfer being completed.

Assessment process

CASA’s HOFO suitability assessment was a formal process designed to evaluate a candidate’s
suitability for the position of HOFO in a CASR Part 135 operator. It aimed to ensure the individual
had the necessary qualifications, operational experience, and management skills to oversee flight
operations safely and in compliance with CASA regulations. The assessment begins with a review
of the candidate’s documentation, including licences, flight experience, and familiarity with the
operator’s aircraft and procedures. CASA also examined the candidate’s knowledge of relevant
regulations, operational procedures, and safety management principles.

The assessment included an interview where CASA evaluated the candidate’s understanding of
key areas such as CASA regulations (Parts 135, 91, and 119), the operator’s exposition and
procedures, SMS implementation, and human factors. The candidate was also required to
demonstrate the ability to manage compliance, oversee pilot performance, and respond effectively
to safety-critical situations. Leadership and decision-making skills were also a focus, as the HOFO
must manage teams, promote a strong safety culture, and ensure the organisation adheres to all
operational requirements.

The assessment may have also required a practical demonstration of the candidate’s ability to
implement operational procedures and manage risk. Based on the assessment, CASA determined
whether the candidate was fit for the position or if further experience was needed.

Applicant 1

In October 2022, the operator submitted an application to CASA for its HOFO position, replacing
the substantive HOFO as they advised they were resigning from the key personnel position of
HOFO for medical reasons on 17 October. It also submitted a change to its operations manual to
replace the substantive HOFO with the proposed HOFO candidate. This applicant had 2,327 flight
hours with 1,009 multi engine hours, however they did not have any air transport experience and
had not been a HOFO with any other operator.

This application was assessed on 14 November 2022 and the CASA flight operations inspector
(FOI) deemed the applicant unfit for the position due to:
¢ limited experience in air transport operations

¢ not meeting the 500-hour requirement on aircraft substantially similar to those primarily
operated by the operator

e an assessment, based on previous dealings with the CEO, that an experienced HOFO was
required to ensure pilots were managed professionally and the operation was safe and
efficient.
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On 21 November, CASA advised the operator that the applicant was unsuitable. In internal CASA
correspondence, the FOI noted that the application was to replace the substantive HOFO who
would be on leave and would be returning at the end of April 2023. The FOI stated concern for
continuity of the operation over this period.

The substantive HOFO continued in the role in a limited capacity.

Applicant 2

On 19 July 2022, operator 2 applied to CASA for approval of an alternate HOFO position, with the
applicant who was later approved to be Broome Aviation’s interim HOFO being the nominated
candidate (Table 10). This application was assessed by the same FOI mentioned in the section
above on 18 November 2022. When requested, CASA could not locate the assessment form
completed on applicant 2 for this position. The FOI later stated that they had expected to complete
a flight test for the interim HOFO during this original assessment, however an internal CASA
decision was made that it would be a desktop assessment only.

Following the rejection of its first applicant, Broome Aviation submitted an application for an
alternate HOFO position on 25 November 2022, with the interim HOFO being the nominated
candidate and an expectation that this person would be acting in the HOFO position for a limited
period. This application included changes to the operations manual to update the positions. The
same FOI completed this assessment and stated that, because they had recently assessed the
applicant as an alternate HOFO for operator 2, the process could be expedited as many of the
assessment elements had previously been covered.

The assessment for the interim HOFO for Broome Aviation was completed by the FOI on

7 December 2022. The documentation stated that the assessment was for an ‘alternate’ HOFO
position, with a time limitation of 1 month. It was also noted that the applicant had taken leave
from their original operator to fulfill this position.

The FOI advised that the 1-month timeframe was due to their understanding that the substantive
HOFO would be travelling overseas for this time and would be returning to the operator. However,
there was also email evidence indicating that the FOI knew the substantive HOFO would be on
leave until April 2023. In discussions with the ATSB, the FOI stated the 1-month period was the
primary timeframe considered for this applicant and as a result they were not assessed in their:

e check and training experience
¢ MEA experience
o ability to conduct oversight, if working for 2 operators.

On 12 December, CASA formally issued the approval for the applicant to become the HOFO
rather than as requested and stated in their own paperwork, the alternate HOFO for Broome
Aviation. The updated operations manual specified the applicant was appointed in the alternate
HOFO position, instead of the CASA-approved position of HOFO. It did not change the nominated
person for the HOFO position, even though they were on leave for a significant time. There was
no explanation in the operations manual of how the alternate HOFO would manage this position if
they returned to their original operator. The manual amendment was accepted by CASA. The FOI
advised that the operations manual was accepted as the change was for a short time and they did
not expect the operator to resubmit the manual when the substantive HOFO returned.

Table 10: HOFO assessment timeline

Date Event Operator
19/07/22 Request for applicant to be alternate HOFO Operator 2
18/11/22 Applicant assessment Operator 2
25/11/22 Request for applicant to be alternate HOFO Broome Aviation
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Date Event
07/12/22
12/12/22
24/01/23

Operator

Applicant assessment Broome Aviation

CASA approval for HOFO position Broome Aviation

CASA approval for alternate HOFO position Operator 2

CASA stated that a key personnel position did not come with a time limitation, although one could
be imposed by the operator and outlined in its exposition.?! If this was the case, CASA would note
the time limitation on its assessment of the applicant and place a note on file in the CASA system.
While CASA’s assessment of the interim HOFO was based on a 1-month period, no note was
placed on file.

In February 2023, while preparing for a level 2 surveillance activity, a regulatory oversight flight
operations inspector (RO FOI) identified that the interim HOFO had been assessed for the
position on the basis of performing that position for one month, however they were still acting in
this position 3 months after the assessment had been completed.

The RO FOI contacted the interim HOFO to discuss the situation and was advised that the
substantive HOFO would be on leave until June 2023 and the interim HOFO had been conducting
HOFO duties. They also were advised that the interim HOFO would be recommencing seasonal
work with operator 2 at the beginning of March 2023, with the intention of continuing with Broome
Aviation as HOFO on a ‘remote basis’. The RO FOI ensured the interim HOFO was aware of their
own requirements for fatigue management, discharge of responsibilities and general oversight of
Broome Aviation activities while working with the other operator.

The RO FOI noted that, although there was nothing legislatively preventing this arrangement
under CASR Part 119, it was unorthodox and created a level of concern. There was no
reassessment of the interim HOFO in relation to their duties, as the RO FOI assumed a full
assessment had been completed during the other FOI's previous assessment in December 2022.

Complaints to CASA

The CASA Surveillance Manual 15.1 required that when CASA received a complaint about an

operator, it be classified as a class A—C occurrence and action be taken if it was assessed as class
Aor B (Table 11). A class A assessment required instigation of a level 2 unscheduled investigation,
while a class B assessment could be investigated or added as an item in an upcoming surveillance.

Table 11: CASA complaint occurrence classes and follow-up action

Class Occurrence event Surveillance type Action Type

A- Complete loss/failure of the Level 2 — Unscheduled — Occurrence A level 2 unscheduled occurrence

Critical aviation system(s), or a Investigation Request — Desktop investigation request — site
destructive failure, impacting Follow-up (possible Level 2 — surveillance type event is scheduled
directly on the safe operation Unscheduled —Occurrence to be completed.
of the aircraft investigation Request — Site)

B- A partial loss/failure of the Level 2 — Unscheduled — Occurrence Independent desktop and/or site visit

Serious aviation system(s), potentially investigation Request — Desktop may be required depending on the

impacting on the safe
operation of the aircraft

OR

Level 2 — Unscheduled — Occurrence
investigation Request — Site

history of the operator

If no immediate follow up is
determined to be required, the event
must be followed up during the next
scheduled surveillance event.

21 Broome Aviation did not have an exposition at this time — the time limitation should have been stated in the operations

manual.
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Class Occurrence event Surveillance type Action Type
C- Degradation of the aviation If follow up action is to be taken Generally, no further action is
Minor system(s) or part thereof, not Level 2 — Unscheduled Occurrence required
impacting directly on the safe Investigation Request — Desktop

operation of the aircraft.

In November 2022, CASA received a complaint about Broome Aviation relating to operational
issues. The complainant stated that:

there was an oppressive culture at the organisation, based on bullying and pressure from the CEO
that ‘preys on junior pilots’.

It also detailed instances of:

e pilots being forced to fly aircraft at night with unserviceable instruments
¢ pilots being advised to fly outside legal operational requirements
e comments made to pilots to ignore issues or defects with aircraft.

This information was passed to the CASA surveillance team, where the RO FOI followed up on
the complaint by talking to the complainant in February 2023. Although evidence, including copies
of text messages, was supplied to CASA, the RO FOI explained to the complainant the
importance of reporting an incident (either via the company reporting system or the CASA
confidential system), with specific details, at the time it occurred. They also outlined the legal
obligations of a pilot in command to record aircraft defects correctly.

After discussing the matter with the complainant, the RO FOI assessed the complaint was either
indicative of a ‘disgruntled’ former employee, or there was a cultural issue at the operator. The
complaint was added to the scoping document for a June 2023 surveillance activity (see the
section titled Level 2 surveillance — 20 June 2023), and assessed as a class B.

There was no documentation outlining if the complaint was followed up after the audit.

CASA stated that the complaint it received in November 2022 did not provide sufficient specific
information to act upon. The supplied text messages were not considered to be fully
contextualised, clear, or related to specific events where additional evidence could be sought.

Following the accident on 20 June 2023, CASA received 2 more complaints. The first complaint
was from a pilot who stated that there was operational pressure from management forcing pilots to
make unsafe decisions in flight. The complainant stated that they had witnessed this firsthand. No
specific examples were provided. The second complaint was from a passenger who stated that on
a charter flight from Broome, the twin-engine aircraft experienced a technical fault, and the pilot
was instructed by management to continue the flight.

The scope of these complaints was added to a level 1 audit scheduled to be completed in
August 2023 (see the section titled Level 1 audit — August 2023).

There was no indication in any of the CASA documentation that the complaints received were
followed up during or after either surveillance event.

CASA stated that complaints regarding the safety culture of an organisation that did not have a
safety management system (SMS) were difficult to assess, and there was no guidance given to
inspectors on what to specifically assess. As such, an assessment, if completed, would be
subjective to the person completing it. An in-depth assessment of an organisation’s culture
required people to be prepared to talk about specific events or actions to ensure the context of the
situation was fully understood.
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Surveillance activities

A level 1 CASA audit was a detailed evaluation that assessed an aviation organisation's
compliance with regulatory and safety standards. Such an audit encompassed various aspects of
the organisation’s operations, including:

e the SMS

e operational control

e maintenance

e airworthiness

e training

e competency

e regulatory adherence.

It involved a sample of operational aspects, often including extensive documentation reviews,
interviews, and inspections. It aimed to identify both systemic issues and specific non-compliance
or safety concerns. Any findings from a level 1 audit required the organisation to implement
corrective actions to enhance safety and ensure continuous compliance with aviation regulations.
The audit was typically scheduled at regular intervals or when there was a significant change in
the organisation’s operations, such as new certifications, major incidents, or regulatory changes.
The last level 1 audit on Broome Aviation prior to the accident was conducted on

19 October 2018.

A level 2 CASA surveillance activity was a more focused evaluation conducted to examine specific
areas of an organisation's operations. This type of surveillance was typically less comprehensive
than a level 1 audit and entailed an examination of aspects such as operational procedures,
training programs, or maintenance practices. This surveillance was often conducted in response
to a specific incident, identified risks, previous audit findings, or as part of ongoing surveillance
and monitoring efforts. The last level 2 surveillance activity on Broome Aviation prior to the
accident was conducted on 19 August 2018.

Level 2 surveillance — 20 June 2023

At the beginning of March 2023, the CASA surveillance team approved a level 2 surveillance
activity on the operator. This was initiated as a result of:

¢ the complaint received by CASA in November 2022 regarding allegations of operational
pressures placed on flight crew by the CEO

¢ the process surrounding the assessment and appointment of a temporary HOFO while the
substantive HOFO was on leave.

The surveillance was scoped to cover both topics and involved a site visit conducted by the RO
FOI on 14 June 2023, 6 days before the accident. The scoping did not outline how the complaint
received by CASA would be assessed during the surveillance and the surveillance report was
finalised on 11 July 2023.

During the surveillance, discussions were held with the interim HOFO regarding their position and
level of oversight of operations, noting they were working full time for another operator at that
stage. It was concluded that the interim HOFO was providing a level of oversight and interaction
with personnel, and this was achieved via:

regular discussions with crew

oversight of schedules and flight and duty via the organisation’s systems

conduct of company proficiency flights / line and remedial training with flight crew

some limited formal governance meetings.
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The surveillance report noted that no documentation could be supplied to demonstrate that both
informal and formal meetings were being conducted during the interim HOFO'’s time in the
position. CASA issued a safety observation to Broome Aviation to review and update the content
of its operations manual to include the governance processes utilised by the HOFO and establish
a method and database to record such meetings and their outputs.

CASA reviewed the documentation surrounding the interim HOFO'’s flight and duty times at both
organisations and assessed that these complied with regulatory requirements.

The RO FOI advised the ATSB that they had concerns about the level of oversight the interim
HOFO was providing for Broome Aviation during the time they were concurrently employed as an
alternate HOFO at another local operator. They noted the interim HOFQO’s view of the position
seemed to revolve around being there for a short time. This concern was not documented on the
final audit report.

The final surveillance report contained no mention of the November 2022 complaint and how it
was assessed during the surveillance activity, and there was no other documentation to explain
why the complaint was not mentioned in the report. The RO FOI stated that the complaint gave
little information around the specifics of the incident, making it hard to check while at the operator.

When asked if any of the pilots were interviewed regarding the topic of operational pressures, the
FOI stated they witnessed pilots coming in and out of the office area while they were conducting
the meeting with the interim HOFO and ‘everyone seemed happy’. They also recalled there was
no indication there was anything out of the ordinary that would have made them want to talk to
any of the pilots. The RO FOlI stated that it was generally possible to find a way of talking to pilots
during surveillance activities and they had done so on previous occasions (with other operators),
but did not see the need to do so on this occasion. There was no indication the operator’s
management was aware of the complaint at the time the audit was conducted.

CASA’s processes required that this surveillance report was submitted to the RO FOI's manager
for approval prior to the audit being finalised. The absence of any content about the complaint,
one of the 2 reasons for the surveillance activity, was not addressed during the approval process.

Level 1 audit- August 2023

A level 1 audit on the operator was conducted in August 2023. The audit’s scope originally
covered:

airworthiness assurance

e data and documentation

e operational support systems
o safety assurance

o safety risk management.

It was subsequently expanded to include aspects associated with the apparent circumstances of
the C310 accident, focusing on the fuel policy, flight planning, and training, and the 2 further
complaints submitted to CASA on the operational pressures placed on flight crew. The audit team
consisted of 3 inspectors, and included a site visit conducted on 28 August.

The audit found multiple issues with the operator’'s operations manual. It noted that, although it
met the basic requirements, it had not been updated in accordance with legislative changes. It
also noted that the operations manual was not compliant with CASR Part 91/135 fuel and flight
planning requirements.

The audit also identified that there was a general weakness with regard to the content and detail
of the operations manual, in particular the policy and procedure surrounding the induction,
operational training and release to line of junior pilots. The RO FOI stated that, due to the operator
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sitting under exemption 87/21, the requirements for meeting a training and checking system were
not in place at the time. This situation meant no safety finding could be issued regarding the
weaknesses in training and checking.

The audit found that, although the operations manual had an extensive section relating to
operational use of maintenance releases (MRs), some references were either no longer valid or
current legislative references were missing. It also found that Broome Aviation was no longer
following the process for monitoring MRs and MELs that it had outlined in its maintenance control
manual (MCM). The MRs of aircraft current at the time were not reviewed during this audit.

Previous level 1 audit

During the previous level 1 audit in October 2018, an airworthiness inspector noted various
deficiencies with an aircraft during a ramp inspection. These deficiencies had not been entered
into the MR or other aircraft documentation. The operator was given a list of these deficiencies in
the surveillance report. No other aircraft or MRs were inspected during this event.

After the FOI was informed about the deficiencies on the aircraft, they identified that pilots’
maintenance training was not being conducted in accordance with the MCM or the operations
manual. CASA recommended the operator undertake an educational program to provide guidance
for the pilots in the following areas:

e conducting accurate pre-flight inspections

¢ entering defects into maintenance releases

e checking for any potential items that could pose a risk to flight

e correct use of maintenance releases.

CASA confirmed that Broome Aviation completed this educational program with all pilots who
were employed at the time.

Related occurrences

Numerous fuel management and fuel starvation incidents and accidents have previously been
investigated by the ATSB, including:

e Engine power loss and forced landing involving Pilatus Britten-Norman Islander BN-2A
VH-WQA, Moa Island, Queensland on 3 October 2022 (AO-2022-046)

¢ Fuel starvation event involving Cessna 310, VH-JQK, near Sunshine Coast Airport,
Queensland, on 18 August 2022 (AO-2022-040)

e Cessna C310R, VH-HCP, 3 km east of Newman Airport on 26 January 2001 (200100348)

The ATSB found that pilot understanding of, and management of aircraft fuel systems played a
crucial role in these occurrences.
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Safety analysis

Introduction

On the return leg of a flight from Turkey Creek to Derby, Western Australia, the pilot encountered
dual engine surging. The pilot, assessing this was due to fuel starvation, began switching fuel
tanks to utilise any remaining fuel. With no resolution, the pilot initiated a MAYDAY call to
Brisbane Centre air traffic control, alerted the passenger to the emergency, and told them to brace
for impact. During the subsequent forced landing, the right wing of the aircraft hit a tree causing
the aircraft to turn 180° and come to an abrupt stop on the edge of the highway.

The pilot sustained serious facial injuries, and the passenger sustained minor injuries. The aircraft
was substantially damaged.

This analysis firstly considers the pilot's fuel management during both the first and second leg of
the flight, the response to the emergency, and survivability aspects relating to the injuries of those
onboard. It also discusses contextual factors that potentially influenced the pilot’s performance
during this period.

The analysis then discusses several other safety factors identified during the investigation related
to pilot training and consolidation, operator oversight, organisational aspects and regulatory
oversight. These factors either contributed to the accident, or increased aviation safety risk more
generally.

The safety factors are discussed under the following topics:

e management of fuel

e response to the emergency

o factors influencing pilot performance

e defect reporting

¢ legibility and accuracy of aircraft internal placards
e survival aspects

e operational pressures

e regulatory oversight.

Management of fuel
Pre-flight planning

Pre-flight planning is vital to ensure there is sufficient fuel for all phases of the flight. This includes
accounting for fuel required for taxi, take-off, climb, cruise, descent, landing and the required fuel
reserves.

The pilot used the operator’s flight planning software to plan the flight, however they did not know
how to input forecast winds and reported that they routinely planned using nil wind. The operator
also provided a manual system that would have enabled the pilot to accurately plan the fuel
requirements for the flight. A pilot in command is required to ensure the relevant meteorological
forecasts are considered when determining the quantity of fuel required for a flight.

Taking into account the known environmental conditions and the aircraft’s fuel consumption, if the
pilot had used the available wind data, the flight plan would have identified to the pilot that the
planned flight from Broome to Turkey Creek and return to Derby with the required fixed reserve
and contingency fuel could not be achieved without refuelling the aircraft en route.
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Pilot perception of fuel available in the auxiliary tank

The pilot conducted all their flights in the Cessna 310 (C310) with the assumption that the auxiliary
tanks could not be used for longer than 45 minutes without the engines surging and so used the
auxiliary tanks for 40 minutes. While it is likely that this behaviour was due to the reverse leak in
the right auxiliary tank check valve, the ATSB was unable to conclusively determine if this was the
reason for the engine surging reported by the pilot on the day of the accident.

As a result, the pilot had not intended to use all the usable fuel on board, reducing their actual
endurance. However, this was not reflected during flight planning.

Contributing factor

The planned flight from Broome to Turkey Creek and return to Derby with the required fixed
reserve and contingency fuel could not be achieved without refuelling the aircraft en route. In
addition, the pilot did not intend to use all the available fuel in the auxiliary tanks and did not
take this into consideration in their pre-flight planning, further reducing the amount of fuel
available.

Broome to Turkey Creek

On assessing the remaining fuel following arrival at Turkey Creek, the pilot reported that it was
unevenly distributed, with the right auxiliary tank full and less than expected in the right main tank.
The ATSB considered the following possibilities to account for this reported distribution:

¢ the pilot did not switch the right main tank to the right auxiliary fuel tank en route to Turkey
Creek

o the fuel leaked from the main tank to the auxiliary fuel tank on the ground at Turkey Creek.

Testing of the right auxiliary tank check valve indicated that, although there was a leak through the
tank vent outlet bleed return line check valve, it is unlikely this leak was large enough to have
resulted in the 40 L discrepancy the pilot experienced on the day of the occurrence. In addition, it
is very unlikely that the amount of fuel that leaked would have been equal to the amount of fuel
which would have been used if the pilot had selected the auxiliary tank during this leg of the flight.
As such it was assessed that it was more likely that the pilot did not select the auxiliary tank on the
right side during the flight.

This resulted in the pilot having full fuel in the right auxiliary fuel tank at Turkey Creek and 40 L of
fuel less in the right main tank than the pilot expected.

Upon returning to the aircraft and completing pre-flight checks, the pilot did not visually confirm the
right auxiliary tank was full. As the fuel gauges in the aircraft were known to be inaccurate, a visual
inspection of the auxiliary tank would have verified if it was full.

Return flight leg

The pilot routinely flew the aircraft with the main tanks selected for 60 minutes after take-off on
each leg of a flight, rather than the 90 minutes detailed in the pilot's operating handbook (POH) for
the larger tanks fitted to VH-DAW. While the pilot advised this was how they simplified inflight fuel
management, that practice increased the risk of fuel being vented overboard from the main tanks.

When the pilot switched from the main tanks to the auxiliary tanks on the second leg of this flight,
it is likely the right main tank had only approximately 4 L of fuel remaining, and the left main tank
had approximately 44 L remaining.

The ATSB could not establish why the right engine reportedly surged when selected to the right
auxiliary tank, as there should have been approximately 97 L of fuel in the tank, and the reported
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issue with the check valve occurred when the fuel level in the auxiliary tank was approximately
half (60 L).

When the pilot reselected the right main tank in response to the surging, the amount of fuel
contained in the tank would have increased to approximately 12 L due to the fuel returned when
using the auxiliary tank. After a further 10 minutes, the right engine again surged, this time most
likely due to fuel starvation, resulting in pilot crossfeeding to the left main tank, which also had
minimal fuel at that stage.

Fuel calculations conducted by the ATSB determined that when the right engine was crossfed to
also draw fuel from the left main tank there was approximately 34 L of fuel left in that tank. About
10 minutes later, the engines began surging as the fuel in the left main tank was reduced to
approximately 9 L of useable fuel. While it could not be determined why that quantity was
insufficient to maintain continuous power, supply issues associated with an inoperative transfer
pump (due to the observed tripped circuit breaker) and/or debris and other contaminants in the
bottom of the fuel tank were possibilities.

Contributing factor

It is likely that the pilot did not utilise the right auxiliary fuel tank during the first leg of the journey
and did not manage usage from the main fuel tanks in accordance with the pilot's operating
handbook. This resulted in the depletion of fuel in the main tanks to a level where continuous
engine operation could not be maintained.

Continued operation with defective fuel gauges

Multiple pilots who flew the aircraft stated that the fuel gauges did not indicate the correct amount
of fuel in both the main and auxiliary tanks. Multiple pilots recalled that the gauges would become
more accurate as fuel was burnt, however images of the gauge after flights indicated there was a
still a large disparity between the 2 sides. The reading for both the main tanks and the auxiliary
tanks were determined to be significantly out of tolerance and did not show an accurate amount of
fuel on board for most of the flight.

Accurate fuel gauges are crucial in an aircraft to ensure precise monitoring of fuel levels
throughout the flight, directly impacting safety and operational efficiency. They provide the pilot
with real-time information about the quantity of usable fuel, allowing for informed decision-making
during critical phases of flight, such as when a diversion is required or in an emergency. Although
the pilot was aware that the fuel gauges were unreliable, they relied on the indicated readings at
multiple points in the flight.

CASA guidance stated that an operator’s exposition should detail the maximum allowable
discrepancy between the actual fuel on board (gauge / visual) and calculated (journey log) figure,
noting that industry practice was a maximum of 3% variation. This percentage was not outlined in
the operations manual, and the gauge defects were not recorded on the maintenance release.

However, the ATSB assessed that the gauge display defect did not contribute to the accident as
the pilot was able to assess the fuel quantities in the fuel tanks throughout the flight.

Other factor that increased risk

The aircraft fuel gauges did not indicate accurately.
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Operator’s procedures for fuel management
Pre-flight

A review of Broome Aviation'’s pre-flight planning software identified that it did not include the 47 L
block (total) fuel margin required under the operator’s fuel policy. It did however have a fixed fuel
flow rate for climb of 150 L/hr. Conversely, the documented fuel planning figures to be used for
manual fuel calculations did not include a fuel flow rate to use for climb. Although the operator was
unaware of where the 47 L requirement originated from, the ATSB assessed that the margin it
provided would cover the additional fuel flow used during climb, despite not being originally
intended for that purpose.

Inflight

Broome Aviation’s operations manual required pilots to conduct an inflight fuel check when
reaching cruise or if needing to divert. It did not contain guidance on:

e conducting fuel checks at regular time intervals
e assessing fuel burn rates

o verifying the remaining fuel relative to the reserves required for contingencies, alternate
routing, and final reserve fuel

¢ the maximum allowable discrepancy between the actual fuel on board (gauge / visual) and
calculated (journey log) figure.

This resulted in pilots using a variety of procedures.

Under the Civil Aviation Safety Authority (CASA) Manual of Standards (MOS) 135 Part 7,
operators are required to outline inflight fuel management procedures. CASA’s Advisory Circular
(AC) 91-15 Guideline for aircraft fuel requirements stated that pilots should have 2 sources of fuel
values to crosscheck the available fuel on board. While the operator’s pilots were using a
time-based approach to their fuel calculations in flight, they did not have a viable crosscheck as
the fuel gauge was inaccurate. A crosscheck process mitigates the reliance on a single source of
information and ensures that any fuel related issues, such as high burn rates or fuel system
defects, are promptly detected and managed, reducing the risk of fuel exhaustion.

Although Broome Aviation’s operations manual did not include a procedure for recording inflight
fuel calculations, the pilot completed an inflight fuel record every time they switched tanks. When
the right engine surged the second time and crossfeed to the left main tank was selected, the pilot
correctly assessed the amount of fuel remaining in the left main tank. They did not however
accurately assess the remaining flight duration to Derby and the associated fuel required to fly that
distance, considering that the right engine would be returning fuel to the right main tank.

The operations manual also gave little guidance on decision-making frameworks to address
fuel-related issues during flight, nor did it outline clear protocol for pilots to follow in the event of a
low-fuel situation, including notification to air traffic services.

Post-flight

The operator’s post-flight cross check methods could not be completed as there was no fuel
totaliser on board the aircraft and the fuel gauges were inaccurate. As such, the remaining fuel at
the end of the flight was based on the pilot’s fuel calculations or a visual check by the pilots, which
was not required by the operator in the post-flight process.

Consequently, an accurate record of the fuel remaining in the aircraft was not being documented
for the next pilot, nor was it being accurately entered into the operator’s data recording software
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for fuel flow checks. The pilots were working around this issue by ensuring the fuel tanks were full
prior to every flight.

Other factor that increased risk

Broome Aviation’s operations manual did not include a procedure for recording inflight
fuel calculations. As a result, pilots adopted varying methods for fuel monitoring,
leading to reduced assurance of accurate fuel management. (Safety issue)

Response to the emergency

After crossfeeding the right engine to the left main fuel tank, the pilot was confident that the
available fuel was sufficient to reach Derby. They did not consider diversion to an alternate airstrip
as they were unfamiliar with the condition and suitability of the nearby airstrips. They also did not
consider the option of changing the left engine fuel selection to the left auxiliary fuel tank. This
would have increased the fuel available in the left tank via the extra fuel return.

In addition, as the aircraft had passed the pilot’s planned top of descent, they initiated a

400 ft/minute descent reducing the available glide altitude. Maintaining the aircraft's potential
energy (altitude) is crucial for extending an aircraft's range during an engine failure, providing
more landing options and time to manage the emergency effectively.

Contributing factor

After the usable fuel in the right main fuel tank had been exhausted, the pilot did not divert the
aircraft to the closest airport, select the left engine selection to the left auxiliary fuel tank, or
maintain altitude to increase the safety margin.

Recognising the stress induced by an emergency, indecision during an engine power loss
situation reduces the time available for a pilot to plan and conduct an effective forced landing.
Delays caused by prolonged troubleshooting, uncertainty over the severity of the issue, or
hesitation in selecting a course of action consumes valuable altitude.

Once both engines began surging, the pilot identified that the left main tank had been drained of
fuel and began to switch tanks in an attempt to utilise any remaining fuel. This included attempting
to gain fuel from the main tanks a second time. Although the aircraft’s certification stipulated that
power must be restored to the engines within 20 seconds in level flight if fuel was depleted from a
tank, this requirement applied to level flight conditions and not during a descent phase. In a
descent, the restoration of power, potentially extended beyond the 20 second threshold due to
gravitational effects and reduced pressure in the fuel system.

At this point, only the auxiliary tanks had enough fuel to sustain engine power, but these tanks did
not have fuel pumps to supply fuel to the engines. Textron advised that if the engines remained
operating and the aucxiliary tanks had been selected, the fuel could have been drawn from these
tanks via the engine-driven fuel pumps. As detailed above, it could not be established why the
engines did not continue to operate at that stage as a small quantity of usable fuel remained in the
left main tank.

There were 3 minutes between the start of the engine surging and the pilot's MAYDAY
transmission. In this timeframe, a pilot who was experienced on the C310 would have had
sufficient time to shut down and secure both engines (including feathering the propellers) and
establish a glide approach. However, the pilot had limited familiarity with the aircraft fuel system,
limited practical emergency procedure training on the C310, and the fuel gauges were faulty. As
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such, it is likely they struggled to methodically cycle through the fuel tanks while monitoring for
engine response under the pressure of an unfolding emergency. During this time, the pilot also
opted to continue to track towards Derby Airport, which increased the distance to the highway
landing site, and delayed making a MAYDAY broadcast.

While acknowledging that if the pilot had been able to re-supply the engine/s with fuel and restart
at least one of them, they could have continued to Derby, the delay associated with the multiple
tanks selections ultimately compromised the safety and control of the forced landing.

Factors influencing pilot performance

A review of the pilot’s activity in the days leading up to the accident identified an early wake-up
time and long duty day. However, there was insufficient evidence to conclude that the pilot was
experiencing a level of fatigue known to affect performance prior to, or during, the flight. The ATSB
examined in detail the potential effects of experience and consolidation of skills around fuel
planning and fuel management on the development of the accident.

Pilot experience and consolidation on the Cessna 310

Acquiring new skills, such as learning to fly a new aircraft type, requires training and practice. As
the amount of experience on the aircraft increases, generally a pilot’s proficiency will improve, and
performing tasks will become more automated and require less attention or mental resources
(Wickens and others 2015, Stothard and Nicholson 2001). Prolonged gaps when flying an aircraft
type have been known to affect skills, such as familiarity with specific aircraft systems, aircraft
handling, and emergency procedures.

After completing their IPC on the C310 in December 2022, the pilot had a 130-day gap before
their check-to-line flight in April 2023. This limited the opportunity for skill retention on the aircraft.

In addition, as the interim HOFO did not conduct any flights with the pilot that involved the use of
auxiliary fuel tanks, there was no opportunity for the HOFO to see that the pilot was limiting their
use of fuel from the auxiliary tanks to 40 minutes and the implications this had for fuel planning.
Similarly, there was no opportunity to observe that the pilot was only using the main tanks for

60 minutes on every departure. The pilot also only began flying the C310 operationally after the
interim HOFO had returned to their original operator. While the interim HOFO recalled discussing
the pilot’s first flights with them, the pilot advised they only discussed operation of the aircraft with
a pilot who had left the organisation.

Contributing factor

The pilot had limited understanding of the aircraft fuel planning and inflight fuel management,
but due to a lack of consolidation training and limited to no operational oversight these issues
were not detected by the operator.

Operator continued oversight and guidance

Pilots at Broome Aviation reported that the interim HOFO was unavailable most of the time
between March and June 2023 due to their second job. Although the interim HOFO advised that
they were available for any calls and were at the operator’s premises every day informally, the
overall impression of pilots was that they were learning on their own and that they received little to
no guidance on the operation of the C310.

In addition, the interim HOFO'’s recorded flight and duty times indicated that, although they
reported that they visited the operator often, there was limited available time to oversee the
operation. CASA personnel noted they had concerns about this aspect, and stated they received
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limited evidence to prove appropriate oversight was being conducted. During a surveillance event
conducted shortly after the accident, CASA issued a safety observation to the operator to update
the contents of its operations manual to include governance processes to record interactions
between the HOFO and the operator’s flight crew.

At the time of the accident, as the operator was operating under an exemption from some Civil
Aviation Safety Regulations (CASR) Part 135 (Australian air transport operations — smaller
aeroplanes) requirements, there were no specific regulatory requirements for them to provide
additional consolidation flights for pilots transitioning to the C310. For many types of transitions,
such as to a new single engine aircraft type, consolidation may not be necessary. However, when
moving from single-engine to relatively complex multi-engine aircraft, a period of consolidation
flights is an effective risk mitigator.

The operator had limited processes in place to ensure pilots with low time and experience on the
C310 had the opportunity to effectively consolidate their skills prior to (or after) being checked to
line. The substantive HOFO stated that they expected pilots new to the C310 to have completed
multiple ICUS flights prior to a check-to-line flight. However, coincident with the substantive HOFO
being on leave, several senior pilots left the organisation and the interim HOFO returned to work
for their original operator. In combination this left limited capacity to supervise pilots.

Pilots who flew the C310 for the operator between November 2022 and June 2023 reported
receiving limited training on the aircraft prior to being checked to line, noting they had expected to
have completed more ICUS flights. Of the 7 pilots the ATSB contacted regarding C310 operations,
2 pilots reported they received less than the 5 hours required by the operator to fly under VFR,
prior to being checked to line. Most pilots were checked to line with less than 10 hours on type.
The pilot of the accident flight and one other casual pilot had limited MEA experience prior to
being checked to line, having only flown one other MEA type, which was during their flight training.

Additionally, the interim HOFO had limited hours on MEA and the C310 prior to assuming the
position at Broome Aviation. They accumulated a further 57 hours of MEA operation, including

23 hours on the C310, prior to checking the pilot of the accident flight to line. However, it is likely
the interim HOFO'’s limited experience on the aircraft type impacted the depth and accuracy of
operational guidance provided to pilots during line checks, as well as the ongoing oversight of their
flying performance.

Due to the relatively complex fuel system on the C310, pilots transitioning to the aircraft type
require a thorough understanding of the system’s layout, managing fuel during normal and
abnormal operations, and recognising potential problems. While this knowledge can be obtained
via ground-based study of the system, supervised practice helps ensure pilots develop the
necessary skills and confidence to operate the system safely and effectively in all conditions. Most
pilots who flew the C310 received little to no guidance on its fuel system.

Contributing factor

During the 8-month period from November 2022 until the accident, Broome Aviation
provided its pilots transitioning to operating the Cessna 310 with limited supervision,
guidance and support, including management of the fuel system. (Safety Issue)

Defect reporting

Recording defects on a maintenance release (MR) allows for the timely identification, assessment,
and rectification of issues that could impact an aircraft’'s performance or safety. This process
ensures that maintenance personnel have a clear understanding of any outstanding defects

55



ATSB — AO-2023-029

requiring attention, thereby reducing the risk of oversight or miscommunication during
maintenance activities. It also records important information for pilots operating the aircraft.

Furthermore, documenting defects on a MR creates an auditable maintenance history, which is
essential for tracking repairs, modifications, and inspections over the lifecycle of the aircraft. This
documentation is also a regulatory requirement, ensuring compliance with regulatory standards.

There were aircraft defects that had not been recorded on the MR, including inaccurate fuel
gauges and a partially-unserviceable autopilot. Although the operator had a process for pilots to
report defects, this had generally not been followed by the pilots. The pilots advised that they
would often talk to individuals in the maintenance facility after a flight about any defects or issues
they had noted. Through this process, straightforward defects would likely be rectified but nothing
would be written on the MR. However, defects requiring longer maintenance time and multiple
parts, they reported being advised by maintenance personnel that the operator would not pay for
the defect to be rectified and so consequently were not reporting them.

This situation meant that when the pilot of the accident flight encountered defects, such as the
engine surging, they did not report the concern. Consequently, this reduced the likelihood that the
interim HOFO would become aware of the issue and arrange for it to be resolved, or at least
communicated to the company pilots.

Of the serviceability-related issues raised by the pilots, the fuel gauges and the autopilot were
assessed to have been inoperable at the time of the flight. The interim HOFO did not themselves
report the gauge defects or encourage the pilots to do so.

Contributing factor

Aircraft defects were not written on the maintenance release, leading to several defects
not being rectified or managed. (Safety Issue)

Legibility and accuracy of aircraft internal placards

The fuel selector placards fitted to VH-DAW were incorrectly labelled, with both placards indicating
that the aircraft was fitted with the smaller auxiliary tanks. In addition, the placard stating that the
main fuel tank should be used for 90 minutes after take-off was missing and some of the internal
fuel-related placards within the cockpit of the aircraft were partially illegible.

The ATSB determined that these issues likely did not contribute to the occurrence as the pilot was
aware the aircraft had the larger auxiliary tanks, and the pilot did not notice the discrepancy
between the size of the tanks and the placard. Despite that, in aircraft like the C310 with specific
fuel usage requirements, fuel placarding plays a critical role in ensuring accurate operation of the
fuel system.

Survival aspects

Upper torso restraints

A substantial body of research has demonstrated that wearing upper torso restraints (UTRs) in
small aircraft significantly reduces the severity of injuries compared to wearing only a lap belt. In
particular, UTRs reduce the risk of head, neck and upper body injuries, associated with the
person’s upper body flailing forward. An NTSB study published in 2011 found that when wearing a
lap belt only, a pilot was 49% more likely to receive a serious or fatal injury, compared to those
wearing both the lap belt and UTR.
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The pilot of VH-DAW was not wearing the aircraft’s sash-type upper torso restraint (mounted
above the pilot’s left shoulder) at the time of the accident. The pilot received significant injuries,
when they impacted the dash of the C310.

That injury outcome was consistent with the findings of previous ATSB investigations, which found
that pilots or passengers in the front seats of small aeroplanes and helicopters have not always
worn the available UTRs, exacerbating the severity of their injuries in many accidents (for
example, ATSB investigations 199800442, 200605133, AO-2010-053, AO-2012-083, AO-2012-
142, AO-2016-074, and AO-2022-027).

It is very likely that the severity of pilot's head injuries would have been reduced if they had been
wearing the available UTR.

Contributing factor

The pilot was not wearing an upper torso restraint during the accident flight, resulting in the pilot
receiving avoidable serious head injuries during the collision.

Emergency locator transmitter

The CASR Part 135 Manual of Standards required aircraft that were flown more than 50 NM from
the departure aerodrome to carry an automatic emergency locator beacon (ELT), however at the
time of the accident there was an exemption for the aircraft to operate with a portable ELT.

A portable ELT requires manual activation during an emergency landing and on this occasion the
pilot was rendered unconscious during the accident sequence and the passenger did not know
the exact location of the portable ELT. Therefore it is very likely that if a forced landing of similar
severity had occurred in a more remote location, notification of the accident to emergency
services would have been significantly delayed. That in turn may have led to a more severe
outcome for the aircraft’s occupants.

Research conducted by the ATSB in 2013, A review of the effectiveness of emergency locator
transmitters in aviation accidents identified that while automatic ELTs only activated in 40—-60% of
accidents in which their activation was expected, they were directly responsible for saving an
average of 4 lives per year.

Operational pressures

An effective safety culture relies on open communication channels, where employees can report
hazards or errors without fear of reprisal. In this case, pilots reported to the ATSB that they
experienced pressure from individuals in senior management to avoid recording defects on the
MR, particularly those that could lead to operational delays, and pressure to conduct flights with
aircraft that they considered were unsafe for flight. The sample involved several pilots selected by
the ATSB based on them performing similar roles to the pilot involved in this accident. All the
information they provided was consistent with similar concerns also reported to CASA by other
pilots, together with a related complaint from a passenger.

The pressure the pilots reported experiencing led to them regularly flying aircraft with defects. With
regards to the C310, pilots developed an understanding that it was normal and approved practice
to conduct flights in an aircraft with inaccurate fuel gauges, an autopilot incapable of holding
altitude and engines prone to surging.

In addition, the pressure the pilots reported experiencing probably led to them being less likely to
formally report defects or discuss them with senior management as they had developed an
understanding that they would not be remedied.
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Based on the available evidence, management personnel were not fully aware of all the aircraft
defects that the pilots were managing. If the defects had been formally reported through the defect
reporting process, it is more likely they would have been discussed and, if they could not be
rectified, then a more considered approach developed to manage the problem. For example, the
issue around fuel supplied from the auxiliary fuel tanks would probably have been investigated
further, or a mitigation put in place.

A study completed on the factors influencing the decision-making of commercial pilots flying in
outback Australia found that it was common for them to feel pressured to make risky decisions
and commit ‘violations’ due to threat of employment termination. It also noted that career ambition
was an important factor, with pilots seeking to build flight time for future employment with major
airlines, leading them to take risks while flying (Michalski and Bearman, 2014). The extent to
which this situation exists within the small aircraft air transport sector is difficult to determine,
however the evidence from this investigation indicates that it existed within this operator.

Contributing factor

Broome Aviation pilots experienced pressure not to report aircraft defects on
maintenance releases, and many pilots also experienced or observed pressure from
individuals within the company management to conduct flights in aircraft with defects
that they considered made the aircraft unsafe for flight. (Safety Issue)

Regulatory oversight

The purpose of regulatory oversight is to ensure operators are meeting regulatory standards and
to monitor the ongoing safety, health and maturity of the operators. This oversight is comprised of
both regulatory services activities and surveillance activities.

CASA response to complaints

CASA received a complaint in November 2022 regarding operational issues at Broome Aviation.
This complaint was included in the scope of a level 2 surveillance activity conducted by CASA in
June 2023, the week prior to the accident. The CASA regulatory oversight flight operations
inspector (RO FOI) determined there was no reason to question pilots regarding the complaint
after noting the pilots seemed ‘happy’. This perception occurred in an open environment where
the FOI, the interim HOFO and the CEO were present with the pilots.

As CASA noted, complaints regarding the safety culture of an organisation that does not have a
safety management system (SMS) can be difficult to assess. Interviews with pilots can provide
valuable information, but the usefulness of that information can be limited if only a small sample
size was used (and confidentiality could not be maintained), or corroboration from some form of
documentary evidence could not be identified. Although there are clearly challenges with
examining these types of topics during surveillance activities, on this occasion it appears an
important opportunity was missed when the RO FOI did not discuss these concerns with any of
the current pilots or bring it to the attention of the operator.

When the surveillance report was submitted by the RO FOI to their supervisor, the RO FOI was
not questioned as to why the complaint had not been assessed, even though it was a key reason
for the surveillance activity. This was a second missed opportunity for CASA to assess the safety
culture within the operator.

When CASA received 2 further complaints after the accident, it had a further opportunity to
examine operational issues which encompassed all 3 complaints. Although the complaints were
added to the scoping of the level 1 audit in August 2023, the contents of the audit report indicated
that they were again not investigated.
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Acknowledging CASA’s difficulty with assessing the safety culture of such an organisation, there
were multiple pilots within the organisation who could have provided valuable insights given their
extended time and familiarity with the operator. Engaging with these individuals during either of
the surveillance activities would have allowed CASA to gather a broader perspective and
determine whether the reported organisational issues were systemic or simply reflective of
dissatisfaction from potentially disgruntled former employees. As demonstrated during this
investigation, there were widespread concerns about these matters within the pilot group.

Other factor that increased risk

Following a complaint by a former Broome Aviation pilot regarding management pressure on
pilots to operate unserviceable aircraft, CASA conducted a level 2 surveillance activity on the
operator in early June 2023 and following further complaints, a level 1 audit in August 2023,
with key scope elements being to evaluate the complaints. Despite that, the surveillance
activities and the associated reports did not assess the subject of the complaints.

Head of flying operations assessment

Broome Aviation’s interim HOFO was firstly assessed by CASA for the position of alternate HOFO
for another operator (operator 2) and then again for the position of alternate HOFO for Broome
Aviation. CASA was unable to provide documentation outlining the specific elements discussed
during the first assessment, so it was not possible to confirm what was specifically covered during
that process.

The retention of assessment records ensures accountability and transparency in the evaluation
process, including a documented trail of decisions. This transparency is important to ensure that
any regulatory approval by CASA is supported by clear, justifiable, and objective assessments.
Such records also assist CASA with future assessments of the same candidate.

In this case, this first assessment was used as a basis for CASA’s alternate HOFO assessment of
the same candidate for Broome Aviation 19 days later, enabling the process to be expedited. The
FOI specified that this assessment was for the alternate HOFO position, however the approval
given was for the HOFO position. Although CASA advised that the assessment process for an
alternate HOFO and a HOFO position was the same, the FOI noted that they did not complete a
full assessment of the applicant’s experience due to the expected short timeframe of the
appointment.

In addition, although no time limitations for a HOFO position could be recorded on the official
approval, CASA accepted Broome Aviation’s operations manual, which nominated the substantive
HOFO as the HOFO and the newly assessed HOFO in the alternate HOFO position. The
operations manual also did not outline how the alternate was going to manage the dual positions
while being employed for operator 2 conducting check and training for its pilots and full-time flying,
and fulfil the HOFO duties for Broome Aviation. CASA was aware that the substantive HOFO
would be on leave and the alternate HOFO would be the acting HOFO.

CASA did not contact the operator at the end of the month despite only assessing the HOFO for
one month. When the operator was advised that the substantive HOFO was extending their leave
beyond April, they did not advise CASA of the change in circumstances within 7 days as required.

Upon discovering in February 2023 that the interim HOFO had been conducting the role for longer
than the timeframe considered in the assessment, the CASA RO FOI discussed the matter with
the interim HOFO. However, CASA did not re-assess the suitability of the interim HOFO to act for
an extended period, and to ensure that the interim HOFO was available to effectively oversee
Broome Aviation pilots when they returned to operator 2 in March 2023.
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The dual arrangement of a pilot serving as HOFO for one operator and full-time line pilot for
another, posed challenges with:

e operational priorities

e workload management

e operational oversight

e compliance with regulatory requirements.

In this instance, the interim HOFO reduced their flying duties at Broome Aviation to return to flying
and conduct check and training for operator 2. The reduction resulted in the interim HOFO having
reduced oversight of Broome Aviation pilots during the March—June 2023 period.

Under CASR regulations, key personnel must demonstrate the capacity to discharge their
responsibilities fully and effectively. CASA emphasised that it is ‘highly unlikely’ for key personnel
to meet this requirement when performing similar duties for multiple operators simultaneously. If
this dual arrangement is pursued, the second operator must clearly outline in its exposition how a
HOFO will fulfill their responsibilities. This includes ensuring sufficient availability and capability to
respond promptly to operational demands. Although in this case CASA personnel stated concern
for the operation and oversight of Broome Aviation at the time, the 4-month period in which the
interim HOFO was working for both operators resulted in Broome Aviation effectively having little
oversight of its pilots.

Contributing factor

The Civil Aviation Safety Authority approved a head of flying operations (HOFQO) for Broome
Aviation in early December 2022 via an abbreviated assessment due to an expectation that it
was an interim appointment, and they had already been assessed. The person subsequently
remained in the position for a much longer period. When this was identified by CASA, it did not
fully assess the HOFQ’s ability to continue undertaking the position when returning to work for
another operator full time as a line pilot and alternate HOFO.
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Findings

ATSB investigation report findings focus on safety factors (that is, events and conditions that
increase risk). Safety factors include ‘contributing factors’ and ‘other factors that increased risk’
(that is, factors that did not meet the definition of a contributing factor for this occurrence but
were still considered important to include in the report for the purpose of increasing awareness
and enhancing safety). In addition ‘other findings’ may be included to provide important
information about topics other than safety factors.

Safety issues are highlighted in bold to emphasise their importance. A safety issue is 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 operating environment at a
specific point in time.

These findings should not be read as apportioning blame or liability to any particular
organisation or individual.

From the evidence available, the following findings are made with respect to the fuel starvation
and forced landing involving Cessna 310R, VH-DAW, about 5 km south-east of Derby Airport,
Western Australia on 20 June 2023..

Contributing factors

e The planned flight from Broome to Turkey Creek and return to Derby with the required fixed
reserve and contingency fuel could not be achieved without refuelling the aircraft en route. In
addition, the pilot did not intend to use all the available fuel in the auxiliary tanks and did not
take this into consideration in their pre-flight planning, further reducing the amount of fuel
available.

o ltis likely that the pilot did not utilise the right auxiliary fuel tank during the first leg of the
journey and did not manage usage from the main fuel tanks in accordance with the pilot's
operating handbook. This resulted in the depletion of fuel in the main tanks to a level where
continuous engine operation could not be maintained

o After the usable fuel in the right main fuel tank had been exhausted, the pilot did not divert the
aircraft to the closest airport, select the left engine selection to the left auxiliary fuel tank, or
maintain altitude to increase the safety margin.

e The pilot had limited understanding of the aircraft fuel planning and in-flight fuel management,
but due to a lack of consolidation training and limited to no operational oversight these issues
were not detected by the operator.

e During the 8-month period from November 2022 until the accident, Broome Aviation
provided its pilots transitioning to operating the Cessna 310 with limited supervision,
guidance and support, including management of the fuel system. (Safety Issue)

¢ Aircraft defects were not written on the maintenance release, leading to several defects
not being rectified or managed. (Safety Issue)

¢ The pilot was not wearing an upper torso restraint during the accident flight, resulting in the
pilot receiving avoidable serious head injuries during the collision.

e Broome Aviation pilots experienced pressure not to report aircraft defects on
maintenance releases, and many pilots also experienced or observed pressure from
individuals within the company management to conduct flights in aircraft with defects
that they considered made the aircraft unsafe for flight. (Safety Issue)
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Following a complaint by a former Broome Aviation pilot regarding management pressure on
pilots to operate unserviceable aircraft, CASA conducted a level 2 surveillance activity on the
operator in early June 2023 and following further complaints, a level 1 audit in August 2023,
with key scope elements being to evaluate the complaints. Despite that, the surveillance
activities and the associated reports did not assess the subject of the complaints.

The Civil Aviation Safety Authority approved a head of flying operations (HOFO) for Broome
Aviation in early December 2022 via an abbreviated assessment due to an expectation that it
was an interim appointment, and they had already been assessed. The person subsequently
remained in the position for a much longer period. When this was identified by CASA, it did not
fully assess the HOFQO’s ability to continue undertaking the position when returning to work for
another operator full time as a line pilot and alternate HOFO.

Other factors that increased risk

The aircraft fuel gauges did not indicate accurately.

Broome Aviation’s operations manual did not include a procedure for recording inflight
fuel calculations. As a result, pilots adopted varying methods for fuel monitoring,
leading to reduced assurance of accurate fuel management. (Safety issue)

Following a complaint by a former Broome Aviation pilot regarding management pressure on
pilots to operate unserviceable aircraft, CASA conducted a level 2 surveillance activity on the
operator in early June 2023 and following further complaints, a level 1 audit in August 2023,
with key scope elements being to evaluate the complaints. Despite that, the surveillance
activities and the associated reports did not assess the subject of the complaints.
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Safety issues and actions

Central to the ATSB’s investigation of transport safety matters is the early identification of safety
issues. The ATSB expects relevant organisations will address all safety issues an investigation
identifies.

Depending on the level of risk of a safety issue, the extent of corrective action taken by the
relevant organisation(s), or the desirability of directing a broad safety message to the aviation
industry, the ATSB may issue a formal safety recommendation or safety advisory notice as part
of the final report.

All of the directly involved parties were provided with a draft report and invited to provide
submissions. As part of that process, each organisation was asked to communicate what safety
actions, if any, they had carried out or were planning to carry out in relation to each safety issue
relevant to their organisation.

The initial public version of these safety issues and actions are provided separately on the
ATSB website, to facilitate monitoring by interested parties. Where relevant, the safety issues
and actions will be updated on the ATSB website as further information about safety action
comes to hand.

In-flight fuel management

Safety issue description

Broome Aviation’s operations manual did not include a procedure for recording inflight fuel
calculations. As a result, pilots adopted varying methods for fuel monitoring, leading to reduced
assurance of accurate fuel management.

Issue number: A0-2023-029-S1-01

Issue owner: Broome Aviation Pty Ltd

Transport function: Aviation: Air Transport

Current issue status: Closed — Adequately addressed

Issue status justification: Broome Aviation has implemented inflight fuel management procedures that

address the safety issue.

Proactive safety action taken by Broome Aviation

Action number: AO0-2023-029-PSA-299
Action organisation: Broome Aviation Pty Ltd
Action date: 11 December 2024
Action status: Closed

Response by Broome Aviation

Broome Aviation updated their operations manual to the new format exposition in response to Civil
Aviation Safety Authority findings during a level 1 surveillance audit. The new exposition outlined a
procedure for monitoring fuel during flight, requiring pilots to conduct regular fuel checks by
comparing the fuel quantity remaining on the gauges with the expected fuel remaining calculated
by the fuel log. The procedure requires checks to be completed at intervals no greater than

30 minutes, with the remaining fuel quantity to be logged.
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ATSB comment

The operator has updated its exposition to comply with CASA regulations, a change that was
mandated to meet current safety and operational standards. This revision now includes
procedures for inflight fuel management, addressing a critical aspect of flight operations that
ensures aircraft have sufficient fuel to reach their destinations or alternates when needed. While
this update brings them in line with legal requirements, it also addresses the safety issue and
formalises a process that is essential for managing risks and maintaining operational integrity.

Organisational pilot supervision

Safety issue description

During the 8-month period from November 2022 until the accident, Broome Aviation provided its
pilots transitioning to operating the Cessna 310 with limited supervision, guidance and support,
including management of the fuel system.

Issue number: AO-2023-029-S1-02

Issue owner: Broome Aviation Pty Ltd

Transport function: Aviation: Air Transport

Current issue status: Closed — Adequately addressed

Issue status justification: Broome Aviation has implemented a new check and training system and has

adequately shown the system is currently being used for pilot training. The head of
flying operations has also exhibited a proactive involvement in pilot supervision,
showing a commitment to maintaining standards and ensuring effective oversight.

Proactive safety action taken by Broome Aviation

Action number: AO-2023-029-PSA-313
Action organisation: Broome Aviation Pty Ltd
Action date: 21 March 2025

Action status: Closed

Broome Aviation appointed a new, full-time head of flying operations (HOFQ) in August 2024. The
HOFO has been focused on providing comprehensive training, and supervision to all pilots and
reported that all company pilots are fully aware that they are available to address questions or
concerns.

The operator has also recently modified its check and training system, implementing a revised
check and training procedure on 17 January 2025. Documentation has also been updated to
facilitate the tracking of pilot training and competency in line with current Civil Aviation Safety
Authority (CASA) regulation. These changes are intended to enhance the recording and oversight
of pilot performance.

ATSB comment

The ATSB welcomes this safety action that addresses the above safety issue and acknowledges
the operator’s efforts to strengthen its training and oversight processes. The operator provided
evidence that the system is operational, including copies of the recent training records of 2 pilots.
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Aircraft defect recording

Safety issue description

Aircraft defects were not written on the maintenance release, leading to several defects not being
rectified or managed.

Issue number: AO-2023-029-S1-03

Issue owner: Broome Aviation Pty Ltd

Transport function: Aviation: Air Transport

Current issue status: Closed — Adequately addressed

Issue status justification: Broome Aviation has implemented a revised defect reporting system with specific

requirements. In addition to regular safety meetings to review aircraft defects and
ensure pilots are adhering to the defect reporting procedure, this safety action
adequately addresses the identified issue.

Proactive safety action taken by Broome Aviation

Action number: AO-2023-029-PSA-314
Action organisation: Broome Aviation Pty Ltd
Action date: 21 March 2025

Action status: Closed

The new head of flying operations (HOFO) at Broome Aviation has overhauled the defect
reporting process.

The organisation now has both a full-time HOFO and an alternative HOFO, who is also the Safety
Manager. The revised procedure requires that all defects are reported to either the HOFO or the
alternative HOFO and, where required, noted on the MR. The notified HOFO will then discuss the
issue with the engineer and arrange for any necessary maintenance to be conducted.

Specific detail of the revised procedure included:

The pilot will inform the HOFO as soon as possible, any abnormal instrument indication, flight
conditions, aircraft behaviour, operating limit exceedance or defect that occurs on a flight.

On return to base, the post flight documentation should include an email to the HOFO, MM and Chief
Engineer of Broome Air Maintenance with a detailed description of the defect and any relevant photos
of the item.

Flight crew procedures were also updated to include:
Pilots must record any defect on the MR in accordance with sub regulation 50(2) of CAR.

If an endorsement on Part 2 of the MR is a major defect or major damage, the MR becomes invalid
until such time as the major defect or damage is rectified and the endorsement cleared by an
appropriately authorised or licenced person.

Defects that are not major defects or damage may not render the MR invalid. The pilot in command
will assess whether any such defect is in an item of equipment that is required for the particular flight.
For example, if a night flight is planned and instrument lighting is unserviceable, the flight must not be
commenced until the lighting is rectified. However, a day VFR flight would not be affected. Some
defects may render the aircraft unserviceable as the component or equipment is required by type
certification. Where the pilot is unsure, maintenance matters will be referred to the Maintenance
Manager for consultation with the maintenance provider or suitably qualified maintenance engineer.
Operational matters relating to the suitability of the aircraft for the intended flight will be referred to the
HOFO.
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Broome Aviation also provided 3 current maintenance releases to the ATSB that illustrated the
revised process in use.

ATSB comment

The ATSB has reviewed the maintenance releases submitted by Broome Aviation and
acknowledges the operator is now leveraging maintenance releases to systematically document
defects, ensuring that issues with aircraft in the fleet are properly tracked and addressed. While
not specifically submitted as a response to this safety issue, the ATSB has noted that meeting
minutes from recent safety meetings show an open dialog between the HOFO and pilots
surrounding issues with aircraft in the fleet.

Organisational pressure

Safety issue description

Broome Aviation pilots experienced pressure not to report aircraft defects on maintenance
releases, and many pilots also experienced or observed pressure from individuals within the
company management to conduct flights in aircraft with defects that they considered made the
aircraft unsafe for flight.

Issue number: AO-2023-029-SI-04

Issue owner: Broome Aviation Pty Ltd

Transport function: Aviation: Air Transport

Current issue status: Closed — Partially addressed

Issue status justification: Positive steps have been taken by Broome Aviation, but their effectiveness in

addressing the safety issue will depend on how they are embraced and executed
over time.

As such, the ATSB will close the safety issue as partially addressed and rely on the
continued efforts of the operator, and surveillance activities by the Civil Aviation
Safety Authority, to adequately address the safety issue.

Proactive safety action taken by Broome Aviation

Action number: AO-2023-029-PSA-315
Action organisation: Broome Aviation Pty Ltd
Action date: 21 March 2025

Action status: Closed

Broome Aviation has implemented a safety management system (SMS) in line with the current
Civil Aviation Safety Regulations and has been holding monthly safety meetings. It has submitted
to the ATSB the last 3 meeting minutes. The operator also submitted an occurrence event, which
had been entered into its SMS, as an example of the system in use.

Additionally, the HOFO advised that since joining Broome Aviation their focus has been on:

¢ building mutual trust and encouraging open communication
e maintaining high safety standards

¢ pilot development via training and supervised flight operations to build confidence and
decision-making skills.
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ATSB comment
The combination of:

e SMS implementation

o the HOFO’s demonstrated efforts to improve organisational culture

o the safety action detailed above in the ‘Aircraft defect recording’ safety issue

are all positive steps towards addressing this safety issue.

While these actions provide a pathway for improvement, their effectiveness in achieving a genuine

cultural shift in attitudes and behaviours will depend on how they are embraced and executed over
time.

As such, the ATSB will close the safety issue as partially addressed and rely on the continued
efforts of the operator, and surveillance activities (guided in part by the findings of this
investigation) by the Civil Aviation Safety Authority, to adequately address the safety issue.

The Civil Aviation Safety Authority advised that it intended to include this safety issue into the
scope of the next surveillance event on the operator. At the time of writing, this was scheduled to
occur in the coming months.
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General details

Occurrence details

Date and time:

20 June 2023 1519 Western Standard Time

Occurrence class:

Accident

Occurrence categories:

Forced / Precautionary landing, Starvation, Collision with terrain

Location:

About 5 km south-east of Derby Airport

Latitude: 17.3973° S Longitude: 123.6997° E

Aircraft details

Manufacturer and model:

CESSNA AIRCRAFT COMPANY 310R

Registration:

VH-DAW

Operator:

Broome Aviation Pty Ltd

Serial number:

310R0148

Type of operation:

Part 135 Australian air transport operations - Smaller aeroplanes

Activity: Commercial air transport-Non-scheduled-Passenger transport charters
Departure: Turkey Creek Aircraft Landing Area, Western Australia
Destination: Derby Airport, Western Australia

Persons on board:

Crew —1 Passengers — 1

Injuries:

Crew — 1 serious Passengers — 1 minor

Aircraft damage:

Substantial
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Glossary

AC Advisory circular

AMC Acceptable means of compliance
AME Aircraft maintenance engineer
AOC Air operators’ certificate

AWB Airworthiness Bulletin

BAM Broome Air Maintenance

CAO Civil Aviation Order

CASA Civil Aviation Safety Authority
CASR Civil Aviation Safety Regulation
CEO Chief executive officer

ELT Emergency locator transmitter
FDP Flight duty period

FOI Flight operations inspector
FOR Flight operations regulations
FQIS Fuel quantity indicating system
GM Guidance material

HAMC Head of maintenance control
HOFO Head of flying operations

ICUS In command under supervision
IFR Instrument flight rules

IPC Instrument proficiency checks
LAME Licenced aircraft maintenance engineer
MCM Maintenance control manual
MEA Multi engine aircraft

MEL Minimum equipment list

MOS Manual of standards

MR Maintenance release

POH Pilot operating handbook

RO FOI Regulatory oversight flight operations inspector
RPT Regular public transport

SMS Safety management system
SOM System of maintenance

STC Supplement type certificate
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Sources and submissions

Sources of information

The sources of information during the investigation included:

¢ the pilot and passenger of the accident flight and multiple other company pilots
o the head of flying operations at the time of the accident

o the operator and substantive head of flying operations of Broome Aviation

o Civil Aviation Safety Authority (CASA)

e Western Australia Police Force

e Textron Aviation

¢ the maintenance provider for VH-DAW (Broome Air Maintenance)

e the maintenance tracking provider and logbook controller for Broome Aviation (Avtrac
Maintenance Tracking)

e Airservices Australia

¢ video footage of the accident flight and other photographs and videos taken on the day of the
accident

e recorded data from the GPS unit on the aircraft.

References
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Submissions

Under section 26 of the Transport Safety Investigation Act 2003, the ATSB may provide a draft
report, on a confidential basis, to any person whom the ATSB considers appropriate. That section
allows a person receiving a draft report to make submissions to the ATSB about the draft report.

A draft of this report was provided to the following directly involved parties:
¢ the pilot

o other pilots interviewed during the investigation

e Broome Aviation

¢ Civil Aviation Safety Authority

e Textron Aviation

¢ National Transport Safety Bureau

e Broome Air Maintenance

Submissions were received from:

e the pilot
o other pilots interviewed during the investigation

e Broome Aviation
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e Civil Aviation Safety Authority
e Textron Aviation
e Broome Air Maintenance

The submissions were reviewed and, where considered appropriate, the text of the report was
amended accordingly.
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Australian Transport Safety Bureau

About the ATSB

The ATSB is an independent Commonwealth Government statutory agency. It is governed by a
Commission and is entirely separate from transport regulators, policy makers and service
providers.

The ATSB'’s purpose is to improve the safety of, and public confidence in, aviation, rail and
marine transport through:

¢ independent investigation of transport accidents and other safety occurrences
o safety data recording, analysis and research
o fostering safety awareness, knowledge and action.

The ATSB is responsible for investigating accidents and other transport safety matters involving
civil aviation, marine and rail operations in Australia, as well as participating in overseas
investigations involving Australian-registered aircraft and ships. It prioritises investigations that
have the potential to deliver the greatest public benefit through improvements to transport
safety.

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

Purpose of safety investigations
The objective of a safety investigation is to enhance transport safety. This is done through:

o identifying safety issues and facilitating safety action to address those issues

¢ providing information about occurrences and their associated safety factors to facilitate
learning within the transport industry.

It is not a function of the ATSB to apportion blame or provide a means for determining liability.
At the same time, 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. The ATSB does not investigate for the purpose of
taking administrative, regulatory or criminal action.

Terminology

An explanation of terminology used in ATSB investigation reports is available on the ATSB
website. This includes terms such as occurrence, contributing factor, other factor that increased
risk, and safety issue.
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