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Introduction

A worker was exposed to the risk of serious injury when the petrol-powered water pump he was
refuelling ignited at an open-cut quarry on 25 November 2024.

A small water pump, powered by a petrol engine, was used to transfer water between dams within
the quarry via a 7.6 cm lay-flat hose. The quarry operator modified the pump by installing a 22.7-litre
marine-grade polyethylene fuel container that bypassed the pump’s original equipment
manufacturer (OEM) fuel tank to provide a longer run time between refuelling. Refuelling was done
using a 20-litre plastic jerry can with a removable plastic spout to transfer fuel into the marine-
grade fuel container.

About 2:45pm, the worker drove to a dam in the northwest corner of the quarry to refuel the water
pump. The worker turned off the motor and recounts waiting between 5 and 10 minutes before he
commenced refuelling the pump using unleaded petrol from a 20-litre jerry can. During this process,
the spout fell out of the jerry can cap, causing an uncontrolled release of petrol onto the water
pump. The fuel immediately ignited resulting in an explosion that engulfed the water pump.

Though the worker suffered only minor burns to his right hand, he was exposed to the risk of serious
burn injuries.

The mine

The open-cut quarry is located in the Central West region of New South Wales and produces silica
quartz pebble, clay, sand and basalt products.

The plant

The quarry operator purchased the water pump on 14 August 2023. It was a single impeller water
pump, powered by a 6.5 hp engine, which was designed primarily for water transfer applications.
The quarry operator used the water pump sporadically to transfer water between dams as needed
for its operations.

At the time of purchase, the water pump’s engine had a fuel capacity of 3.1 litres with an
approximate run time at 3600 rpm over 2 hours.

In September 2023, the quarry operator fitted a 22.7-litre polyethylene marine-grade fuel container
to the water pump which was ratchet-strapped onto 2 wooden planks bolted onto the pump’s metal
frame. The marine-grade fuel container fed directly into the carburettor of the engine, bypassing the
original fuel tank.

The marine-grade fuel container increased the running time of the water pump to 8 to 10 hours when
full.
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Figure 1: The fire-damaged water pump and marine-grade fuel container

Dislodged spout from the jerry can

Marine-grade fuel container

Bypassed OEM fuel tank

Engine exhaust

The incident

On the morning of 25 November 2024, another worker had moved the water pump to a dam in the
northwest area of the quarry in preparation for the day’s work.

The injured worker added 8 to 10 litres of petrol to the water pump, primed and started it. The
marine-grade fuel container was not filled to capacity at this time.

About 2:40 pm, the worker obtained a full 20 litre jerry can from the quarry’s fuel storage area and
drove his front-end loader to the water pump. The worker states that he turned off the water pump
and waited about 5 to 10 minutes.

The worker opened the lid of the jerry can and fitted the spout attachment before screwing the lid
back on to secure the spout in place. The worker also opened the breather of the jerry can.

The worker proceeded to fill the pump’s marine-grade fuel container by pouring the petrol into the
opening on top of the fuel container. While transferring the petrol, the spout attachment dislodged
from the jerry can, resulting in the uncontrolled release of petrol that splashed onto the hot engine
and exhaust components.

The petrol immediately ignited, resulting in a fire that engulfed the water pump and jerry can. The
worker felt pain in his right hand and dropped the jerry can before retreating to the front-end loader.

The worker extinguished the fire using his front-end loader to tip a bucket of road base material
onto the water pump.
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Figure 2: The incident site

Approximate location of water
pump at the time of the incident

Investigation findings

The Resources Regulator’s Major Safety Investigation Unit investigated the incident to determine its
cause and circumstances.

The investigation found the following:

e The OEM’s manual for the water pump’s engine included a warning in relation to the risk of hot
refuelling but did not stipulate a specific recommended cooling time. A warning label was
affixed to the OEM fuel tank which stated ‘Gasoline is highly flammable and explosive. Turn
engine off and let cool before refuelling’.

o The quarry operator had developed and implemented a general safe work method statement
(SWMS) for the task of refuelling plant on site. The SWMS required plant to be switched off
before refuelling, however, it did not specify or require a cooling period contrary to the water
pump’s engine manual.

e The refuelling SWMS contemplated the risk of static electricity as a source of fire/explosion
during storage of petrol and the filling of fuel containers, but did not specify any control
measures to manage static electricity during refuelling activities.

e The modification to the water pump was undertaken by the quarry production manager (a
qualified plant mechanic) in consultation with the company managing director. The quarry
operator did not consult with an appropriately qualified mechanical engineer, nor with the OEM
of the engine or water pump.

e The quarry operator failed to:
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implement and follow a formal change management process as required by its mechanical
engineering control plan when planning and implementing the modification to the water

pump

undertake a formal risk assessment process to identify the risks associated with refuelling
the pump in its modified configuration, and review and revise the system of work for
refuelling accordingly

provide adequate information, training and instruction on the system of work for manually
refuelling plant, including how to safely use the refuelling equipment

carry out, or arrange for the carrying out of, calculations, analysis, testing or examination, to
ensure that the modified water pump could be operated without risks to the health and
safety of workers, including but not limited to, determining the:

= maximum operating temperature at various intervals of operation

= impact the placement of the wooden planks and marine-grade fuel container had
on the airflow of the exhaust and the cooling of the engine during and after a
period of operation

. the cooling time required to eliminate the risk of hot engine components providing
an ignition source during refuelling.

Implement and enforce a requirement to fill the marine-grade fuel container to capacity at
the start of shift. Such a requirement would have eliminated the practice of hot refuelling as
the increased running time allowed for the modified pump to operate for the entire duration
of the day.

The worker:

used an approved 20-litre jerry can
was inducted to site and trained in the refuelling SWMS

did not wear gloves as required by the site personal protective equipment rules and
refuelling SWMS but otherwise followed the established system of work for refuelling

had not seen the safety data sheet for unleaded petrol prior to the incident.

Recommendations

Quarry and mine operators must:

identify and manage risks associated with using and handling hazardous chemicals including
ignition sources (including but not limited to heat and static electricity) that have the potential to
ignite flammable or combustible material.

consider static electricity when assessing the risks associated with refuelling operations and,
where the risk can’t be eliminated, implement appropriate engineering controls (bonding and
earthing) and administrative controls (procedures and training) to manage any identified risk.

develop and implement processes to manage the risks to health and safety arising from the
mechanical aspects of plant at the mine as part of a mechanical engineering control plan, with
consideration of the:

— overall life cycle of plant (including any proposed change to plant)
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— unintended initiation of explosions

— mechanical engineering practices to be employed.

develop and implement documented safe systems of work for refuelling plant which

incorporates appropriate controls to manage the risk of ignition, including ensuring plant has

sufficient time for the engine, exhaust and associated hot surfaces to cool.

ensure the provision of appropriate personal protective equipment (PPE) suitable for the work

task and associated hazards that is accompanied by suitable information, instruction, training
and supervision provided to ensure workers compliance with the PPE requirements of the task.

ensure the safe storage of fuel in accordance with site risk assessments and relevant safety
data sheets (SDS), including requirements to ensure that fuel containers are stored with
compatible materials in designated areas that are suitably distanced from ignition sources,
protected from direct sunlight, dry, cool and well ventilated.

when introducing modifications to plant, ensure the risks to health and safety associated with

the changes are appropriately identified, assessed and managed, by carrying out/arranging for
calculations, analysis, testing or examination, to determine the new operating conditions,
including:

— maximum operating temperature
— minimum cool-down time for safe refuelling.

consult with workers when proposing changes to plant and work processes that may affect the
health and safety of workers

Designers, manufacturers, importers and suppliers of plant must:

carry out, arrange for the carrying out of or ensure the carrying out of calculations, analysis,
testing or examination to determine operating conditions, including but not limited to the
minimum cool-down time of engines for safe refuelling

provide adequate information to people to whom plant is supplied concerning the results of any
calculations, analysis, testing or examination referred to above and environmental or other
conditions that may impact upon the operating conditions, including but not limited to the
minimum cool-down time for safe refuelling.

Workers must:

comply with safe work procedures for refuelling plant and equipment, including allowing
sufficient cooling time before refuelling

use or wear appropriate PPE in accordance with safe work procedures and any information,
training or reasonable instruction

follow manufacturer guidelines and never attempt to refuel petrol-powered equipment while the
engine is running or still hot

conduct a visual inspection prior to refuelling to ensure no ignition sources are present.
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Further information

Please refer to the following guidance material:

Resources Regulator - Code of practice - Mechanical engineering control plan

Resources Regulator - MDG15 - Mobile and transportable plant for use on mines and petroleum
sites

Resources Regulator - Safety Bulletin SB21-01 - Fires occur while refuelling plant

Resources Regulator - Investigation Information Release 24-10 — Worker suffers serious burns
while refuelling petrol-powered water pump

SafeWork NSW - Code of practice - Managing risks of hazardous chemicals in the workplace

SafeWork NSW - Code of practice - Managing risks of plant in the workplace

Safe Work Australia - Guidance material - Storage of flammable liquids

Australian Standard AS 1940:2017 - The storage and handling of flammable and combustible
liquids

Australian Standard SA TS 60079.10.1 - Explosive atmospheres
Australian Standard SA TS 60079.32.1 - Electrostatic hazards, guidance
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https://www.resources.nsw.gov.au/sites/default/files/documents/code-of-practice-mechanical-engineering-control-plan.pdf
https://www.resources.nsw.gov.au/sites/default/files/documents/mdg-15-guideline-for-mobile-and-transportable-plant-for-use-at-mines-other-than-underground-coal-mines-2020-version.pdf
https://www.resources.nsw.gov.au/sites/default/files/documents/mdg-15-guideline-for-mobile-and-transportable-plant-for-use-at-mines-other-than-underground-coal-mines-2020-version.pdf
https://www.resources.nsw.gov.au/sites/default/files/documents/sb21-01-refuelling-fires.pdf
https://www.resources.nsw.gov.au/sites/default/files/2024-11/iir24-10-worker-suffers-serious-burns-while-refuelling-petrol-powered-pump.pdf
https://www.resources.nsw.gov.au/sites/default/files/2024-11/iir24-10-worker-suffers-serious-burns-while-refuelling-petrol-powered-pump.pdf
https://www.safework.nsw.gov.au/__data/assets/pdf_file/0018/52155/Managing-risks-of-hazardous-chemicals-in-the-workplace-COP.pdf
https://www.safework.nsw.gov.au/__data/assets/pdf_file/0019/52156/Code-of-practice_Managing-the-risks-of-plant-in-the-workplace_2022.pdf
https://www.safeworkaustralia.gov.au/sites/default/files/2020-07/Guide%20-%20Storage%20of%20flammable%20liquids.pdf
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