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Executive summary 
A haul truck caught fire about 900 metres underground in the main decline of the Tritton Copper Mine 
at about 4.35pm on 23 June 2018.  As a result, 19 workers moved to refuge chambers in the lower 
sections of the mine, in accordance with the mine operator’s emergency procedures. 

Communications and the external air supply to the refuge chambers were lost as a result of the fire. The  
occupants relied on the self-contained air supply within the refuge chambers. 

When the mine operator became aware of the fire, the mine’s emergency management system was 
activated.  Responders extinguished the fire at 10.48pm. All workers were evacuated from the refuge 
chambers by 1am on 24 June 2018. No workers suffered permanent injuries as a result of the incident. 

Due to extensive damage to the truck, the cause of the fire could not be determined. The investigation 
identified the following: 

 The truck had a hole in its exhaust system. 

 The truck operator was likely to have overfilled the truck’s fuel tank. 

 The truck’s cooler fan hydraulic hoses did not meet the required pressure rating.  

 Key maintenance workers were not trained in the mine operator’s defect management plan. 

 The truck operator was not instructed about the dangers of overfilling the fuel tank. 

The investigation determined that the most likely cause of the fire was diesel fuel escaping the fuel 
system and making contact with hot components in the engine compartment. 

Before the incident, the mine operator identified that there were issues with the mine’s maintenance 
management systems. It had engaged a consultant to examine these systems and report on any 
deficiencies and improvements that should be implemented. A draft report was provided to the mine 
operator. It engaged the consultant to begin a series of recommended improvements. At the time of the 
incident, this process was in its initial stages.  
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The investigation identified deficiencies in the following aspects of the mine operator’s maintenance 
system: 

 Defect management training.  

 Spare parts management.  

 Lack of supervision. 

 Absence of assessment protocols for faults that could cause fires or other incidents. 

Recommendations 
Mine operators should: 

 Review the management of defects and ensure that the procedures in place assess the risk of 
fire before putting equipment into service. 

 Review the management of spare parts to ensure critical items that have a high failure rate 
are stored on site to reduce the requirement for maintenance personnel to assess whether 
plant is fit-for-service or not. 

 Ensure that operators receive adequate training in relation to risks associated with refuelling 
plant. 

 Ensure maintenance workers are trained in the procedures to manage defects.  

 Review the adequacy of the fire resistance of essential services in place at underground 
mines such as: 

 air supply to refuge chambers 

 water supply for firefighting  

  communications. 
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1. Purpose of the report  
This report describes the incident investigation conducted by the NSW Resources Regulator to establish 
the cause and circumstances of a truck fire that occurred at Tritton Copper Mine. 

2. Investigation overview  
2.1. Major Safety Investigations  
The Regulator investigates major workplace incidents in the NSW mining, petroleum and extractives 
industries. We carry out a detailed analysis of incidents and report findings to enhance industry safety 
and to give effect to our Compliance and enforcement approach. 

2.2. Legislative authority to investigate 
Investigators are appointed as government officials under the Work Health and Safety (Mines and 
Petroleum Sites) Act 2013 and are deemed to be inspectors for the purposes of the Work Health and 
Safety Act 2011. We have also delegated some additional functions to investigators, including exercising 
the power to obtain information and documents for the purposes of monitoring compliance with the 
WHS Act. 

2.3. Regulator response 
The incident was reported to the Regulator on 23 June 2018. Our first response was to deploy inspectors 
to the site to undertake an assessment of the incident and to secure the scene. 

An investigation commenced on 25 June 2018. The investigation has involved: 

 scene assessments 

 notices being issued  

 witness interviews 

 obtaining information and documents from relevant parties 

 engaging specialist consultants  

 issuing a safety alert. 

  

https://www.resourcesregulator.nsw.gov.au/__data/assets/pdf_file/0003/537384/Resources-Regulator-Compliance-and-Enforcement-Approach.pdf
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3. The incident 
3.1. Involved parties  

 Mine operator and holder 
Tritton Resources Pty Ltd is the appointed mine operator and mine holder (holder of the mine lease).  

Tritton Resources Pty Ltd exercised the management and control of the mine’s employees, contractors 
and the truck. 

 Original equipment manufacturer 
Sandvik Mining and Construction Australia Pty Ltd is the original equipment manufacturer (OEM) of the 
truck.  

The OEM provided onsite product support personnel to advise the mine operator about the 
maintenance and repair work required for Sandvik equipment onsite. 

 The truck operator 
The truck operator was a casual employee at the mine. At the time of the incident, he had worked at the 
mine for about six weeks. This period of employment was the truck operator’s first experience working 
at a mine. 

3.2. The mine  
The mine is about 42 kilometres west of Nyngan, NSW. Nyngan is in western NSW, 560 kilometres north 
west of Sydney.  

The mine had been operating for more than 10 years. It produces copper concentrate and is comprised 
of underground mine workings, crushing circuit, mill, paste plant, workshops and administration 
buildings.  

At the time of writing, the mine operated 24 hours a day and had about 412 people working at the mine 
inclusive of contractors . 
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Figure 1  Tritton Mine  

 

3.3.  Mining method 
The stoping method of mining was used at the underground workings of the mine. This involves haul 
trucks entering the mine using the main decline to access different levels.  Extracted material is loaded 
onto haul trucks and brought to the surface for processing using the main decline. The main decline is a 
single lane roadway. There is no other vehicular access into the underground mine. 

The development of the underground workings at the Tritton mine is shown in Figure 2. 

3.4. Incident site  
The incident occurred in the main decline, in close proximity to a fuel bay on the 4345 level, about 900 
metres below the surface and 6.3 kilometres from the entrance to the underground mine, as shown in 
Figure 2. 
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Figure 2 Mine development and location of incident  
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3.5.  Mobile plant involved  
The truck involved in the fire was a Sandvik haul truck (model TH663) with a 63 tonne payload capacity. 
It was delivered new to the site on 5 January 2016. At the time of the incident, the mine had eight 
TH663 Sandvik haul trucks. Figure 3 shows a similar haul truck on the surface at the mine. 

Figure 3 A TH663 Sandvik haul truck at the mine 

 

3.6.  The incident 
The truck caught fire about 900 metres underground in the mine’s main decline at 4.35pm on 23 June 
2018.  

The fire prevented vehicular entry or egress to, or from, the lower sections of the mine, as shown in 
Figure 4a and 4b. At the time of the incident, there were 19 workers in the lower levels of the mine, 
below the incident site. The design of the mine’s ventilation system resulted in the smoke and gases 
generated by the fire travelling further into the mine towards the workers, adversely affecting the air 
quality. 

In accordance with the mine operator’s emergency procedures, the workers did not try to exit the mine. 
They moved to refuge chambers in the lower sections of the mine, as shown in Figure 5. 
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Figure 4a and 4b Front and rear of the truck  in main decline    

  

Figure 5 An investigator inside the mine’s refuge chamber 

 
The fire damaged infrastructure installed in the mine which resulted in communications and air supply 
to the refuge chambers being lost.  

The infrastructure was comprised of black poly pipe and an unprotected communication cable, both on 
the roof of the main decline, as shown in Figure 6. 
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Figure 6 Damaged services on the roof of the main decline at the site of the fire 

 
The refuge chambers were designed to provide 36 hours of self-contained air at full occupancy. The 
workers in the refuge chambers relied upon this air supply during most of their confinement. 

The mine operator activated the mine’s emergency management system and responded to the incident. 
No workers suffered any permanent injuries as a result of the incident.  

As a result of the ventilation system drawing heat and flames further into the mine, the damage that 
occurred to the truck was mainly on the front half of the vehicle as can be seen in Figure 7. 

 

 



 

 

INVESTIGATION REPORT 

Haul truck fire at the Tritton Copper Mine on 23 June 2018 

 

13 

Figure 7 The truck recovered on the surface 

 

  Chronology of incident 
Between 6am and 7am on 23 June 2018 

During the maintenance handover, the maintenance supervisor was informed that there was a hole in 
the exhaust flex (a section of the exhaust system in the engine compartment) on the truck that had not 
been actioned. The supervisor made the decision to allow the truck to continue operating with this 
defect. 

Between 7.25am and 8am on 23 June 2018  

The truck operator started driving the truck. His duties for the day were to drive down the main decline 
to have it loaded with material, return to the surface using the main decline where the material was 
dumped. The truck operator recalled completing three or four loads before the incident occurred.  

At 4.06pm on 23 June 2018 

Before re-entering the main decline, the operator filled the truck with diesel fuel. When the operator 
filled the truck, he reactivated the Wiggins fast fill nozzle three times after it had automatically clicked 
off. The operator then re-entered the mine via the main decline. 

The operator reversed the truck into a park-up area at the 4365 level to let another truck exit the mine. 
He was confident there was no fire at this time.  
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The truck operator proceeded further into the mine and noticed the wall of the main decline on his right 
side had an orange hue. Shortly after, he noticed flames coming from the engine bay on the right-hand 
side of the truck. 

About 4.35pm on 23 June 2018 

In accordance with his training, the truck operator moved the truck off the main decline into the 4345-
fuel bay. The fuel bay was about 140 metres further down the mine from the 4365 level park-up area.  

Upon realising that the truck was near a fuel bay, the truck operator moved the truck back to the main 
decline. He activated the truck’s e-stop and fire suppression system. He called for emergency response 
on the truck’s radio and moved to an area behind the rear of the vehicle. 

It appeared to the truck operator that the fire was extinguished. He re-entered the cabin of the truck to 
make a radio call when he saw more flames. He then evacuated to the crib room on the 4380 level and 
used a radio to ensure that his initial call had been received.  

After the truck operator left the scene, a maintenance worker who was near the fuel bay, tried to put 
out the fire using a hand-held fire extinguisher, but was unsuccessful. 

The mine operator activated its emergency management system and responded to the incident. 

About 5.05pm on 23 June 2018 

Communications to the refuge chambers were lost. 

About 9pm on 23 June 2018 

Air and water supply was isolated due to fire damage. 

About 9:40pm on 23 June 2018 

Communications regained via line-of-site radio with one refuge chamber. 

At 10.48pm on 23 June 2018 

The mine had extinguished the fire. 

About 11.30pm on 23 June 2018 

Visual communications were established with another refuge chamber. 

About 12.30am on 24 June 2018 

Visual communications was established with the final refuge chamber. 
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By 1am on 24 June 2018  

The atmosphere below the truck was determined to be respirable and the workers exited the mine 
using a second means of egress, which was a ladderway system as shown in Figure 8a and 8b. 

Figure 8a and 8b Ladderway system second means of egress 

4. The investigation  
The investigation examined the incident including actions leading up to the incident, causal factors and 
the actions of the mine operator and OEM. 

The investigation activity included scene assessments, examination of fire-related safety bulletins issued 
by the OEM, assessment of maintenance documents and interviews with relevant parties. 

The investigation also undertook an examination of the truck, with the assistance of a mechanical 
engineering consultant and a fire investigation consultant, in determining the cause of the fire. 

The investigation team: 

 issued 12 notices requiring information and documents 

 issued 10 statutory notices to preserve the scene and assist the investigation 

 seized items from the truck and the mine for further examination 

 examined and copied numerous documents from the mine 

 undertook 18 records of interview with mine workers and the OEM.  
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5. Investigation findings 
The investigation found there were three issues affecting the truck, that led to an increased risk of it 
catching fire. They were: 

 Immediately before re-entering the main decline, the operator had overfilled the fuel tank. 

 The truck had a hole in the exhaust system. 

 The truck had fan hoses that did not meet the OEM’s pressure requirements. 

Due to the extensive damage to the truck, the cause of the fire could not be identified definitively. 
Considering the weight of the evidence obtained regarding overfilling the fuel tank and the existence of 
a hole in the exhaust system within the engine compartment, the investigation determined that the 
most likely cause of the fire was diesel fuel escaping the fuel system and making contact with hot 
components in the engine compartment. 

5.1. Identified hazards 

 Overfilled fuel tank  
Video footage showed that the truck operator overrode the automatic release mechanism on the 
Wiggins fast fill device three times before re-entering the main decline in which the fire occurred. 

Overfilling a fuel tank can result in it becoming pressurised, which can lead to fractures in the fuel tank 
or fuel escaping from the fuel system. The truck’s operator manual and maintenance manual instructed 
operators not to overfill the fuel tank.  

About two months after the fire, another TH663 Sandvik truck at the mine was found to have had fuel 
escape the fuel system and enter the engine compartment while underground. On this occasion, there 
was no fire. Service technicians examined the truck and found that fuel had entered the right-hand side 
of the engine compartment and saturated a blanket covering the right-hand side fuel tank.  

The service technicians also identified that the pipe attached to the fuel breather, that was to take any 
escaped fuel down to the ground, was missing. After this event, the mine conducted briefings to its 
operators about not overfilling the fuel tanks. 

  



 
 Hole in the exhaust flex 
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The investigation identified that the exhaust flex pipe had a hole in it at the time of the fire. An exhaust 
flex in the Sandvik TH663 haul truck is a braided flexible pipe between the turbo charger and the diesel 
particulate filter. 

The exhaust flex is within the engine compartment of the truck above the right-hand side fuel tank as 
shown below. 

The investigation established that on 15 June 2018, a Sandvik support person identified a hole in the 
exhaust flex when he noticed a small puff of exhaust fumes come out around the bracket closest to the 
turbo (Refer to Figure 9). The worker reported the incident to one of the mine’s maintenance 
supervisors, but did not make any recommendation about whether to leave the truck in service. The 
product support person ordered a replacement exhaust flex. 

Figure 9 The exhaust flex in TH663 trucks, as viewed from above 

 
A different Sandvik product support person told investigators that on 20 June 2018, he advised a 
different maintenance supervisor at the mine that the truck had a hole in its exhaust flex and 
questioned whether it should be in service. He said that the supervisor may have had a technician look 
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at the leak, but the truck remained in service. The maintenance supervisor said he had no recollection of 
this conversation taking place. 

The same maintenance supervisor was made aware that the hole was still in the truck’s exhaust flex 
between 6am and 7am on 23 June 2018. 

The maintenance supervisor: 

 did not take the truck out of service 

 did not do a risk assessment before leaving the truck in service, as he had numerous 
experiences with other trucks operating with similar issues that did not result in any incident 

 did not inspect the fault himself 

 assumed the worker reporting the fault would have told him if the truck needed to be put 
out of service 

 did not speak to anyone about keeping an eye on the fault during daily servicing 

 did not check the maintenance system 

 reordered an exhaust flex for the truck.  

The exhaust flex ordered on 15 June 2018 arrived at the mine at 11.34pm, the day before the fire. 

The mine operator said this type of fault in Sandvik TH663 trucks had occurred on 14 previous occasions 
at the mine. Of these occasions, the fault occurred in the exhaust flex nine times. 

Prior to the incident the mine had identified that there were ongoing issues with excessive back 
pressure in the exhaust system that affected the exhaust flex.  

The OEM advised that: 

 the gas temperature from the exhaust flex would be in the range of 180C0 and 650C0 

 the recommended action if there was a hole in the exhaust flex was to repair it before 
further operation. 

The exhaust flex from the truck was removed for examination, which confirmed there was widespread 
cracking in its liner (around the spot identified by workers as the source of the leak) as shown in Figure 
10. 
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Figure 10 Cracking in exhaust flex 

 
 The hazard was identified to the mine before the fire through: 

 A Sandvik safety bulletin issued on 12 April 2018, which referred to a blocked exhaust pipe 
but included instruction to avoid fire hazard by checking the exhaust pipe - any leakage in the 
exhaust piping causes a potential fire hazard and must be repaired immediately. 

 TH663 maintenance manual advising: 

 fire prevention - ensure that engine intake, fuel and exhaust systems are maintained 
properly - checks included checking for leaks in exhaust system.  

 TH663 operator’s manual advising: 

 fire prevention - ensure that engine intake, fuel and exhaust systems are maintained 
properly. 

  

 



 

 

INVESTIGATION REPORT 

Haul truck fire at the Tritton Copper Mine on 23 June 2018 

 

20 

 Underrated hydraulic fan hoses 
An examination of the truck’s fan hoses established they had not been upgraded in compliance with a 
safety bulletin issued by the OEM that identified the presence of a fire hazard. 

The mine tried to fit the upgraded fan hose to the truck twice, but because of issues with the 
maintenance system and management of parts at the mine, both attempts failed. 

This resulted in the electronic maintenance management system incorrectly recording that the fan 
hoses were upgraded. 

The safety bulletin issued by the OEM that informed the mine to replace the existing cooler fan motor 
pressure hoses at the front and side cooler fans contained the following warning: 

‘FIRE HAZARD! A damaged cooler fan motor pressure hose may lead to oil leakage and cause a fire 
hazard. This dangerous situation, if not avoided, could result in death, severe injury or damage to the 
property.’  

Although the safety bulletin identified the issue of the underrated fan hoses as being a dangerous 
situation that required immediate action, the OEM later said that in its opinion, the actual risk of the 
underrated fan hose failing and causing a fire was very low for the following reasons: 

 The operating pressure in the truck was 295 bar. 

 The working pressure for the underrated fan hoses was 275 bar. 

 The actual hose burst pressure for the underrated fan hoses was 1100 bar (4 x 275bar). 

 The use of underrated fan hose may reduce the overall longevity of the part but should not 
cause the hoses to burst or sustain pin holes. 

 Any impact on the hoses should be gradual and capable of detection by way of visual checks. 

 They were not aware of any reported cases of fan hoses failing due to the underrated hoses. 

In conjunction with the above factors, due to the upgraded fan hoses not being available, the OEM had 
fitted the truck with replacement fan hoses that did not comply with the safety bulletin, about six 
months before the fire, during a major rebuild. 

An examination of the fan hoses from the truck indicated they had not had a rupture type failure, 
although because of the fire damage it could not be determined whether a pin hole type failure had 
occurred.  

The OEM said if a pin hole type failure had occurred, the risk of the hydraulic fluid making contact with 
hot engine components was low due to the air flow created by the fan motors, from within the engine 
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compartment to the outside of the truck. This would have redirected any mist-type leak away from hot 
engine components. 

5.2. Risks to workers 
The OEM said operating a truck with a hole in its exhaust would create a risk to workers from the 
release of untreated exhaust fumes and a potential fire hazard. It recommended not operating the truck 
until repairs were carried out.  

5.3. Safety management system 

 Fire and explosion hazard management plan 
At the time of the incident, the mine had implemented a fire and explosion hazard management plan. 
The plan was developed to manage hazards which, if control was lost, could result in an uncontrolled 
fire or explosion at the mine. 

The plan identified that: 

 use of diesel engines was a task associated with the principal hazard 

 mobile plant, fuel, coolant or oil escaping onto hot surfaces was a mechanism for fire 

 critical systems identified included hydraulic, diesel fuel and heat source protection systems 

 critical systems for fit-for-purpose equipment included component procurement, storage and 
supply, as well as components being compliant to OEM specifications 

 training of workers in the requirements of the plan was required. 

 Fire and explosion bowtie risk assessment 
Before the incident, the mine conducted a bowtie risk assessment for the hazard of fire and explosions. 
A review of the condensed bowtie risk assessment identified the critical control in relation to this 
incident was that mobile equipment critical systems were maintained to standard. 

 Sandvik fire risk assessment 
Before the incident, the mine had a copy of the risk assessment that Sandvik carried out for the truck in 
relation to its fire suppression system. It said effective housekeeping was imperative to controlling fire 
risks associated with the exhaust manifold and exhaust pipe.  
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 Management of defects at the mine 
The mine had a defect management plan in place at the time of the incident, which said it established a 
safe working environment by focusing on delivering:  

 fit-for-purpose plant and equipment  

 safe work practices  

 competent people.  

The defect management plan detailed that when a defect was detected, a risk assessment would be 
undertaken in relation to the risk of the defect. The plan went on to explain that the risk assessment 
might be formal or informal depending on the nature, complexity and impact of the defect.  

5.4. Procedures to control hazards 
To control the hazards posed by the leaking exhaust, the mine operator primarily relied on: 

 compliance with the defect management plan  

 ongoing inspection and servicing processes. 

5.5. Effectiveness of controls 
The defect management plan failed to identify critical systems and an authorisation/escalation protocol 
to deal with these. This allowed undocumented decisions to be made about defects and their potential 
safety ramifications. 

The informal and undocumented risk assessment of faults permitted decisions being made based on an 
individual’s experience and training and did not require justification for any decisions made. 

An examination of the daily inspection sheets used to undertake inspections of the truck showed that 
from 9 February 2018, ongoing checking for exhaust system leaks was dropped from the list on the daily 
inspection check sheets. 

As such, ongoing monitoring of the leak would have only occurred at the 250-hour, 500-hour, 750-hour 
and 1000-hour services. 

Although the leak in the exhaust flex was identified on 15 June 2018, an examination of the 250-hour 
service sheet for 18 June 2018 showed that the service technician failed to identify the leak in the 
exhaust flex. 
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5.6. Training and instruction 
The following issues arose in relation to training and the incident: 

 The maintenance supervisor who was in the position for about seven months had not seen 
the defect management plan before and was not trained in the use of it.  

 The maintenance supervisor had only received on the job training for the role.  

 The operator of the truck was at the mine for about six weeks and there was no evidence 
that he had been given instruction in relation to issues associated with overfilling the truck 
during refuelling.  

 The relevant safe work instruction the mine had in place did not identify that overfilling 
vehicles was a hazard.  

5.7. Foreseeability of risk and incident 
The investigation found that although the mine operator had previously allowed trucks, with holes in 
the exhaust flex, to continue to operate without causing a fire, the mine operator: 

 was aware of the hole in the exhaust flex  

 relied on an undocumented assessment to ascertain the level of risk  

 had information from the OEM that identified faults in the exhaust system could pose a fire 
hazard 

 knew that the fault had occurred several times at the mine before the incident.  

5.8. Reasonably practicable measures 
The mine could have taken the truck out of service on 15 June 2018 when the hole was first identified.  

Alternatively, the mine could have taken the truck out of service on 20 June 2018 when the product 
support person from the OEM advised the maintenance supervisor to do so.  

Another lost opportunity was on the morning of the fire when the replacement part was onsite.  

Due to the high number of failures experienced at the mine, it would have been reasonable for the mine 
to have had the exhaust flex stocked onsite at the store. This would have allowed for the immediate 
replacement of the part when the fault was discovered.  
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5.9. Actions taken since the incident 
To prevent future mobile plant fires occurring underground, the mine has: 

 continued to implement the consultant’s recommendations in relation to the maintenance 
system at the mine 

 inspected all Sandvik 663 trucks and other mobile plant in relation to fire risks 

 improved processes to deal with Sandvik Safety Bulletins and Sandvik Service Bulletins 

 improved planned maintenance processes resulting in greater mean time between failure 
(MTBF), compliance to schedule and defect rectification 

 increased stock levels of equipment parts to assist prompt rectification of defects 

 modified equipment service sheets to identify what checks are safety critical with a process 
of sign-off if faults are identified 

 provided additional equipment operator training 

 hired additional employees to reduce reliance on contractors and improve team stability and 
retention of site/equipment relevant knowledge. 

 updated mobile equipment service sheets to: 

 highlight items inspected, tested or adjusted that could result in a mobile equipment 
fire and other catastrophic potential events (i.e. vehicle rollover, collision) 

 referred to these items as critical systems 

 required a formal supervisory review and approval process for items marked as a 
critical system before returning plant to service. 

 implemented a management level critical system verification process to: 

 verify that critical system standards are being maintained 

 conduct an appropriate level of investigation where non-compliances have been 
identified 

 identify and implement improvement actions. 

 implemented an outcomes of verification process, which is presented to the maintenance 
team to facilitate continuous improvement. 
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6. Mitigating factors 
A mitigating factor identified during the investigation, in relation to the failure, was that the mine 
operator had already identified there was a deficiency in the maintenance system and was working 
towards resolving it. 

Before the fire, the mine had engaged a consultant (Bluefield AMS Pty Ltd) to review and advise on 
improvements to the maintenance system. 

At the time of the incident, the mine had already received a copy of the consultant’s report dated 21 
February 2018, and had engaged the consultant to commence the facilitation of the recommended 
improvements.  

7. Recommendations 
This incident highlights the hazards associated with operating plant underground and the need to 
ensure all plant is subject to ongoing assessment for the fire risk that it poses. 

Mine operators should: 

 Review the management of defects and ensure that the procedures in place assess the risk of 
fire before putting equipment into service. 

 Review the management of spare parts to ensure critical items that have a high failure rate 
are stored on site to reduce the requirement for maintenance personnel to assess whether 
plant is fit-for-service or not. 

 Ensure that operators receive adequate training in relation to risks associated with refuelling 
plant. 

 Ensure maintenance workers are trained in the procedures to manage defects.  

 Review the adequacy of the fire resistance of essential services in place at underground 
mines such as: 

 air supply to refuge chambers 

 water supply for firefighting  

  communications. 
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Attachment 
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