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Fuel exhaustion and forced landing 
involving Beech 58, VH-PBU 
What happened 
On the morning of 15 June 2017, the pilot of a Beech 58 aircraft, registered VH-PBU, operated by 
Savannah Aviation, contacted a refueller at Mount Isa Airport, Queensland (Qld) and requested 
400 L of fuel be added to the aircraft. The pilot then left the airport and was not present for the 
refuelling. The refueller attended the aircraft and provided 200 L of fuel. After the refuelling, the 
refueller completed a fuel delivery receipt (Figure 1). On this delivery receipt the refueller recorded 
fuel meter readings starting at 3,727 L and finishing at 3,927 L, a difference of 200 L. The refueller 
recorded the amount provided as 400 L and placed a copy of the delivery receipt through an 
aircraft window. The refueller then left the aircraft prior to the pilot returning. 

After returning to the airport, the pilot of the aircraft collected the fuel delivery receipt and noted 
400 L as the quantity listed. However, the pilot did not cross-check the meter readings recorded 
on the delivery receipt to verify the amount provided. The pilot recorded 400 L of fuel being added 
in the aircraft fuel log and calculated the total fuel on board to be 570 L. The pilot then cross-
checked the fuel added by observing that the fuel gauges had risen since the last flight. The 
combined fuel capacity of the aircrafts main tanks was 628 L. The pilot then completed two short 
flights. 

Figure 1: Extract of fuel delivery receipt 

 

Source: Queensland Police Service 

At the end of the day, the refueller totalled the daily fuel delivery quantities and detected a 200 L 
discrepancy between the recorded deliveries and the meter readings. The refueller identified that 
the discrepancy was due to an error in the refuelling of VH-PBU. The refueller immediately went to 
the aircraft to notify the pilot of the error, however the refueller was not able to locate the pilot. The 
refueller was then distracted by a phone call and forgot about the refuelling error. 

On 19 June, the aircraft was ferried from Mount Isa to Burketown Airport, Qld. 

On 20 June, a second pilot conducted a passenger charter flight in the aircraft from Burketown. As 
this pilot prepared to depart on this flight, a passenger commented on the low fuel level indicated 
on the aircraft fuel gauges. The pilot reviewed the fuel log which showed 332 L on board. The pilot 
then cross checked the fuel log calculations against the fuel gauges and was satisfied that the 
calculations were correct. After the flight, this pilot contacted the pilot who had organised the 
previous refuelling to confirm that the amount of fuel on board the aircraft was consistent with that 
in the fuel log. The refuelling pilot confirmed that the amount should be correct. The second pilot 
conducted three more flights that day. After the second flight, a further 100 L of fuel was added to 
the aircraft. 

On the morning of 26 June 2017, the second pilot prepared to conduct a ferry flight in the aircraft 
from Burketown to Normanton Airport, Qld. The pilot checked the fuel log which showed 248 L to 
be on board the aircraft. At about 0815 Eastern Standard Time (EST), the flight departed 
Burketown, the pilot was the only person on board. The take-off and climb were uneventful. 
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About 10 NM north of Normanton, the aircraft descended through about 3,500 ft above mean sea 
level. At this time, the right engine began to surge and the pilot observed fluctuations in fuel flow 
for the right engine. The pilot selected the right engine low pressure fuel boost pump to on, 
however, the surging continued. The pilot then used the fuel selector to crossfeed fuel from the left 
fuel tank to the right engine. After selecting crossfeed from the left main tank, the surging stopped 
and the right engine resumed normal operation. 

About 20 to 30 seconds after selecting crossfeed, both engines began surging. The pilot selected 
the high pressure fuel boost pumps on for both engines, selected mixture to full rich, advanced the 
propeller control and advanced the throttles. As the aircraft descended through about 2,000 ft, the 
engines continued surging. About 20 to 30 seconds later, both engines failed. 

After the engines failed, the pilot feathered1 both propellers. The pilot determined that the aircraft 
had insufficient energy to glide to Normanton Airport and selected a clear paddock as suitable for 
a forced landing. The pilot observed a powerline on the southern boundary of the paddock and left 
the landing gear retracted until they were assured the aircraft would clear the powerline.  

After determining that the aircraft would clear the powerline, the pilot lowered the landing gear and 
landed in the field. During the landing roll the aircraft impacted a number of bushes. 

The pilot was not injured during the incident, however, the aircraft sustained substantial damage 
(Figure 2). 

Figure 2: Damage to right wing 

 

Source: Queensland Police Service, annotated by ATSB 

Operator refuelling procedure 
The operator’s operations manual contained the following guidance on recording fuel uplift 
following refuelling: 

The crew member supervising refuelling is to note the fuel meter readings before and after 
fuel delivery and confirm that the correct amount is entered on the fuel record. 

Beech 58 fuel system and management 
Accurate fuel determination 
Due to the design of the main fuel tanks, unless the tanks were full, it was not possible to 
determine fuel quantity in each tank by visual inspection or through the use of a dipstick. The 

                                                      
1  Feathering: the rotation of propeller blades to an edge-on angle to the airflow to minimise aircraft drag following an in-

flight engine failure or shutdown. 
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exact quantity of fuel on board could only be determined when the tanks were filled. Fuel quantity 
was therefore estimated through the use of a fuel log.  

Fuel usage calculations 
The operator specified a cruise fuel flow rate of 128 L/hr for the aircraft, a cruise-climb fuel flow 
rate of 160 L/hr and an allowance of 10 L for engine start and taxi. Company pilots used these 
figures to calculate the amount of fuel used during flight and deducted this amount from the fuel 
on board at the start of the flight to calculate current fuel on board. After refuelling, the amount 
uplifted was added to the fuel log prior to the next flight. 

Fuel calibration card 
The pilots crossed-checked the fuel log against the aircraft fuel gauges to determine the accuracy 
of the fuel log calculations. To assist with this check, the aircraft had a fuel calibration card. The 
data for this card is compiled during maintenance, the aircraft is fuelled with known amounts and 
these amounts are checked against the aircraft gauge readings in order to calibrate the gauges. 
The results are recorded on the card. The fuel calibration card is mounted on the instrument panel 
immediately adjacent to the fuel gauges. 

Figure 3: VH-PBU fuel calibration card 

 

Source: Operator 

The Beech 58 also provides external fuel gauges for the main tanks mounted on the wings. The 
use of these gauges is not specified in the operations manual. Company pilots did not use the 
external fuel gauges to verify fuel log calculations. 

Guidelines for aircraft fuel requirements 
The Civil Aviation Safety Authority advisory publication, CAAP 234-1(1): Guidelines for aircraft fuel 
requirements, provides the following guidance for fuel quantity cross-checking: 

Unless assured that the aircraft tanks are completely full, or a totally reliable and accurately 
graduated dipstick, sight gauge, drip gauge or tank tab reading can be done, the pilot 
should endeavour to use the best available fuel quantity cross-check prior to starting. The 
cross-check should consist of establishing fuel on board by at least two different methods. 

Refuelling pilot comments 
The pilot who requested the refuelling on 15 June provided the following comments: 

• It would be beneficial to be present when the aircraft is being refuelled. In addition, more 
diligence should be taken to cross-check the meter readings when reviewing the fuel delivery 
receipt. 

• There were opportunities over the days following the refuelling error for the error to be 
communicated, however, this did not occur. 

• The fuel gauges in the aircraft generally showed an indication of full when the aircraft was 
loaded with more than three-quarters of tank capacity. After the refuelling on 15 June, the 
gauges indicated about three-quarters full, therefore the refuelling pilot believed the amount of 
fuel on board matched the amount calculated in the fuel log. 

https://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjxjpLO6fPUAhXLK1AKHXcrAzIQFggmMAA&url=https%3A%2F%2Fwww.casa.gov.au%2Ffile%2F104851%2Fdownload%3Ftoken%3DAC2dkxNS&usg=AFQjCNHHuEI5ec1Mc2hHvnO64LE7Lk3EGQ
https://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjxjpLO6fPUAhXLK1AKHXcrAzIQFggmMAA&url=https%3A%2F%2Fwww.casa.gov.au%2Ffile%2F104851%2Fdownload%3Ftoken%3DAC2dkxNS&usg=AFQjCNHHuEI5ec1Mc2hHvnO64LE7Lk3EGQ
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Forced landing pilot comments 
The pilot who was in command of the aircraft at the time of the forced landing provided the 
following comments: 

• The normal method of verifying the accuracy of the fuel log was to cross-check against the fuel 
gauges. The only other way to accurately determine the fuel on board was to completely fill the 
main fuel tanks. The operator had no set schedule for filling the main fuel tanks to verify the 
accuracy of the fuel log. Filling the tanks to full only occurred when required by flight planning 
requirements. 

• Prior to the incident flight, the fuel gauges indicated about a quarter full. The pilot calculated 
that the flight from Burketown to Normanton would use about 80 L of fuel. 

• In normal operations, the right main fuel tank fed fuel to the right engine and the left main fuel 
tank fed fuel to the left engine. 

• The company operated a number of Beech 58 aircraft. The fuel indication calibrations were 
different in each aircraft. The pilot had not flown PBU regularly, and therefore was not familiar 
with the fuel gauge readings expected for different fuel loads in this aircraft. The aircraft 
contained a fuel gauge calibration card (Figure 3) which was only a general guide as to the fuel 
quantity indication. 

Previous occurrence 
A review of the ATSB database identified a previous fuel related event involving a Beech 58 
aircraft: Fuel related event involving Beech BE58, VH-ECL, 111 km E of Tindal Aerodrome, NT on 
14 August 2013. The incident is summarised below: 

ATSB investigation AO-2013-131 
On 14 August 2013, the pilot of a Beech BE58 aircraft, registered VH‑ECL, was preparing for a 
charter flight from Tindal to the Borroloola aeroplane landing area, Northern Territory. 

Using the operator’s elected fuel flow rate for the aircraft of 125 L/hr, the pilot calculated that a 
minimum of 545 L of fuel was required. The pilot elected to carry 570 L. In preparation for the 
flight, the pilot referenced the fuel log, which indicated that about 267 L of fuel was on board the 
aircraft. Consequently, the pilot refuelled the aircraft, adding about 153 L into each of the main fuel 
tanks.  

During the cruise, the pilot observed the fuel quantity gauge for the right main fuel tank reading 
zero, but the fuel flow, and engine temperature and pressure indications were normal. The aircraft 
landed at Borroloola and the passengers disembarked. The pilot re‑ checked the fuel calculations 
and determined that there was sufficient fuel on board for the return trip. The pilot noted that the 
right fuel quantity gauge was still reading zero and the fuel quantity gauge for the left main tank 
was indicating about three-quarters full. 

On the return flight, when about 50-60 NM from Tindal, the right fuel flow gauge dropped to zero. 
The pilot shut down the right engine, notified air traffic control and conducted a single-engine 
landing at Tindal. 

This incident highlighted the importance of establishing known fuel status regularly and the need 
to use multiple sources to determine fuel quantity. This is particularly important for determining 
accurate fuel flow rate calculations and when the fuel quantity on board can only be accurately 
determined when the fuel tanks are full. 

Safety analysis 
On 15 June 2017, the aircraft was refuelled with 200 L of fuel, however, 400 L was recorded as 
being delivered. The pilot did not detect the discrepancy in the fuel delivery receipt and added 400 
L to the aircraft fuel log.  

https://www.atsb.gov.au/publications/investigation_reports/2013/aair/ao-2013-131/
https://www.atsb.gov.au/publications/investigation_reports/2013/aair/ao-2013-131/
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The refuelling procedures did not require a cross-check to verify the amount of fuel provided and 
the error was not detected by the refueller until the end of the day. While an attempt to 
communicate this error was made, ultimately it was not communicated to the pilot or the operator. 

Over the next 11 days, the aircraft completed a number of flights operated by both pilots without 
the discrepancy between the calculated and actual fuel on board being detected. 

Prior to the flight on 26 June, the fuel log showed the aircraft as having 248 L on board. The pilot 
verified this value using the aircraft fuel gauges which indicated the tanks were about one quarter 
full. At this time, the actual fuel on board would have been about 48 L. The fuel calibration card 
indicated that for a reading of about one quarter full, the actual fuel on board should be 170 L. This 
indication corresponds more closely to the calculated fuel on board (248 L) than the actual amount 
of fuel likely to have been on board the aircraft at that time (48 L) and may have reinforced the 
pilot’s assumption that the fuel log calculation was correct. 

The aircraft departed Burketown with insufficient fuel to complete the flight to Normanton. As the 
aircraft descended towards Normanton, the quantity of fuel in the right main tank was exhausted 
and the right engine began to fail. The pilot was able to keep the engine running momentarily by 
cross-feeding fuel from the left main tank. Shortly after selecting crossfeed, the quantity of fuel in 
the left main tank was also exhausted and both engines failed. 

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

• The refueller recorded 400 L on the fuel delivery receipt when only 200 L had been provided. 
The refuelling procedures did not contain a cross-check to verify the amount of fuel provided 
and this error was only detected by the refueller at a later stage. The error was not 
communicated. 

• The refuelling pilot did not detect the discrepancy in the fuel delivery receipt and recorded an 
incorrect amount of 400 L added fuel in the fuel log. Over subsequent flights the discrepancy 
between the calculated and actual fuel on board was not detected by either pilot. 

• The engines failed due to fuel exhaustion. 

Safety action 
Whether or not the ATSB identifies safety issues in the course of an investigation, relevant 
organisations may proactively initiate safety action in order to reduce their safety risk. The ATSB 
has been advised of the following proactive safety action in response to this occurrence. 

Fuel provider 
As a result of this occurrence, the fuel provider has advised the ATSB that they are taking the 
following safety action: 

Change to procedure 
• The fuel delivery procedure has been amended so that pilots must now review and sign the 

fuel delivery receipt after receiving fuel. 

Safety message 
This incident underlines the importance of communication once an error has been discovered. 
The refuelling error was discovered 11 days prior to the incident flight, however, this was not 
communicated to the operator or pilots. Knowledge of the error would have enabled the pilots to 
correct the fuel log and avoid the incident. 
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Accurate fuel management is critical to the safe operation of an aircraft. The ATSB publication 
Avoidable Accidents No. 5 - Starved and exhausted: Fuel management aviation accidents 
provides the following key messages: 

Accurate fuel management starts with knowing exactly how much fuel is being carried at 
the commencement of a flight. This is easy to know if the aircraft tanks are full, or filled to 
tabs. If the tanks are not filled to a known setting, then a different approach is needed to 
determine an accurate quantity of usable fuel. 

Accurate fuel management also relies on a method of knowing how much fuel is being 
consumed. Many variables can influence the fuel flow, such as changed power settings, the 
use of non-standard fuel leaning techniques, or flying at different cruise levels to those 
planned. If they are not considered and appropriately managed then the pilot’s awareness 
of the remaining usable fuel may be diminished. 

Keeping fuel supplied to the engines during flight relies on the pilot’s knowledge of the 
aircraft’s fuel supply system and being familiar and proficient in its use. Adhering to 
procedures, maintaining a record of the fuel selections during flight, and ensuring the 
appropriate tank selections are made before descending towards your destination will 
lessen the likelihood of fuel starvation at what may be a critical stage of the flight. 

General details 
Occurrence details 

Date and time: June 2017 – 0810 EST 

Occurrence category: Accident 

Primary occurrence type: Fuel exhaustion 

Location: 6 km N of Normanton Airport, Queensland 

 Latitude: 17° 37.87' S Longitude: 141° 04.57' E 

Aircraft details 
Manufacturer and model: Beech Aircraft Corporation 58 

Registration: VH-PBU 

Serial number: TH-407   

Type of operation: Charter - ferry 

Persons on board: Crew – 1 Passengers – 0 

Injuries: Crew – 0 Passengers – 0 

Aircraft damage: Substantial 

 

http://www.atsb.gov.au/publications/2012/avoidable-5-ar-2011-112.aspx
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About the ATSB 
The Australian Transport Safety Bureau (ATSB) is an independent Commonwealth Government 
statutory agency. The ATSB is governed by a Commission and is entirely separate from transport 
regulators, policy makers and service providers. The ATSB's function is to improve safety and 
public confidence in the aviation, marine and rail modes of transport through excellence in: 
independent investigation of transport accidents and other safety occurrences; safety data 
recording, analysis and research; and 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 that fall within Commonwealth jurisdiction, as 
well as participating in overseas investigations involving Australian registered aircraft and ships. A 
primary concern is the safety of commercial transport, with particular regard to operations 
involving the travelling public.  

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

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

It is not a function of the ATSB to apportion blame or determine 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. 

About this report 
Decisions regarding whether to conduct an investigation, and the scope of an investigation, are 
based on many factors, including the level of safety benefit likely to be obtained from an 
investigation. For this occurrence, a limited-scope, fact-gathering investigation was conducted in 
order to produce a short summary report, and allow for greater industry awareness of potential 
safety issues and possible safety actions.  
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