




Powerline voltage  
(phase to phase)  
(kv rms)

minimum safe 
distance 
(metres)

Up to 1.1 kV 1.0

Greater than 1.1 kV and less 
than or equal to 33 kV

2.3

Greater than 33 kV and less than 
or equal to 66 kV

2.5

Greater than 66 kV and less than 
or equal to 110 kV

3.0

Greater than 110 kV and less 
than or equal to 220 kV

4.0

Table 1	 Minimum clearances for vehicle movement in the vicinity of 
overhead powerlines. Reference: AS 3007.5:2004, table 2

•	 Identify and agree on permissible routes for mobile equipment 
based on the location of powerlines. In particular, know the 
location and voltage of all overhead powerlines at the site 
before operating or working with any crane. Many accidents 
arise when operators deviate from established routes.

•	 Before any work is performed near powerlines, identify all 
the hazards and set-up appropriate control measures on the 
JSAs. Evaluate the job site to determine the safest areas for 
material storage, the best placement for machinery during 
operations, and the size and type of machinery to be used. 

•	 If powerlines cannot be de-energised in a work area, 
only operate mobile equipment in the area if the safe 
minimum clearance (i.e. distance between the powerlines 
and any part of the equipment or its load; Table 1) can 
be maintained, as prescribed in Australian Standard  

Figure 2	Examples of warning signage (top) and clearance indicator 
(bottom) on approach to high-voltage overhead powerlines on 
a mining operation

AS 3007.5:2004 Electrical installations – Surface mines and 
associated processing plant – Operating requirements.

•	 Where it is difficult for the mobile plant operator to maintain 
safe clearance by visual means, designate a person to 
observe the clearance and give immediate warning before 
equipment reaches the limits of safe clearance.

•	 Before beginning operations near powerlines, notify the line 
owner (or authorised representative) and provide relevant 
information, such as type of equipment (including length of 
boom for cranes) and date, time and type of work involved.

•	 Train workers to recognise the hazards associated with high-
voltage overhead powerlines, and the proper techniques to 
use when rescuing persons or recovering equipment in 
contact with electrical energy.

Procedure to follow in the event of mobile 
equipment contacting powerlines

The following actions are recommended should contact be 
made with a live overhead powerline or a flash-over occurs 
between a live overhead powerline and a crane or other item 
of mobile plant.

•	 Stop all work in the vicinity of the incident and summon 
help to have the powerline isolated.

•	 Keep all personnel away from the mobile plant, ropes and 
load, as the equipment and ground around the machine 
could be energized (Figure 3). Be aware that any fallen 
conductors could also whip around unexpectedly.

•	 If assistance is unavailable, attempt to break the machinery’s 
contact with the live overhead powerline by moving the jib 
or driving the machine clear. 

•	 Jumping from affected plant while the powerline is still 
energised is not recommended and can result in serious 

injury. However, where there is a risk of imminent danger, 
such as fire, jumping may be a necessary option. Leap clear 
of the plant and specifically avoid simultaneous physical 
contact between the plant and ground.

•	 Report the incident to management, any network authority 
and Resources Safety. 

Figure 3	Diagrammatic representation showing mobile plant contacting 

high-voltage powerline and voltage gradient

•	 After de-energisation of the powerline, an exclusion zone of 
300 metres should be maintained around rubber-tyred mobile 
plant for at least 24 hours after contact. This is to ensure that 
no-one is put at risk in the event of a tyre explosion. Further 
information on this hazard is available in Resources Safety’s 
guideline on tyre safety, fires and explosions.

•	 Providing the electricity supply has been disconnected, 
operators may step across to an adjacent vehicle to avoid 
exposure to the risks posed by possible tyre explosion.

•	 The operator should be sent to have a precautionary 
electrocardiogram (ECG). 

•	 When a crane or other item of mobile plant has been 
in contact with a live overhead powerline, it must be 
checked by a competent person for damage. Any actions 
recommended by the competent person must be completed 
before the mobile plant is returned to service.
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and discontinuities that may have revealed the presence of a 
wedge-shaped block of rock that could, potentially, fall under 
gravity if not adequately supported. 

The Coroner commented that, in his view, the case had 
highlighted the need to have additional sources of light available 
in such mining areas where it might be important to be able 
to distinguish differences in rock type and to easily identify 
potentially adverse structures in the rock. 

The Coroner also recommended that: 

“ … when airleg miners are working as contractors underground 
and are required to install ground support, they be provided by 
mine management with a short document which clearly identifies 
the precise extent of ground support required, including the 
circumstances in which it appropriate for those miners to 
exercise their discretion to provide additional support.” 

The Coroner’s comment and recommendation in this case 
are drawn to the attention of the managers of underground 
mines where airleg operations are carried out, with the further 
recommendation of the mines safety inspectorate that they 
are reviewed and acted upon where they may be applicable to 
those operations.

Death of an airleg 
miner in a rockfall – 
Coroner’s comment and 
recommendation  
13 July 2009   
.......................................................................................

In his record of his investigation into the death of an airleg 
miner in September 2006, which was concluded recently, the 
State Coroner made the comment and recommendation noted 
below.

The deceased was struck while working on drilling stripping 
holes in the sidewall of his work area. He was struck by a large 
rock, which fell under gravity from the point of intersection of 
the backs and sidewall. 

At the inquest, there was debate about the adequacy of the 
ground support (and the clarity of written instructions issued 
about it) and the lighting available to the deceased. A possible 
factor in the death was the ability to distinguish (with the 
lighting available – a standard cap-lamp) between two rock 
types of very similar appearance and to identify rock structure 
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“Excavation permit” procedures must be established and 
maintained at all mine sites in accordance with Mines Safety 
and Inspection Regulations 5.13 and 5.31, which require:

•	 the manager of a mine to ensure that excavation work is not 
commenced in the vicinity of buried cables unless a permit 
to do so has been issued by an authorised person;

•	 authorised persons to specifically identify the location of 
the excavation work, consult plans showing the location of 
buried services, and detail on any permit issued to persons 
carrying out the work any precautionary measures that 
need to be taken;

•	 the location and details of all buried high-voltage and low-
voltage cables at the mine to be recorded on plans that are 
kept up-to-date and accessible by all persons who might 
need to use them; and

•	 cables buried in the ground to be:

–	 installed in accordance with Australian Standard  
AS/NZS 3000:2007 Electrical installations,

–	 installed with orange cable marker tape and surface 
cable route indicators, and 

–	 mechanically protected by either wire armouring or a 
substantial heavy duty wiring enclosure.

Most importantly, employers have a duty to ensure all employees 
involved in excavation work have been properly trained and 
assessed in the system of work, and records of that training 
and assessment are maintained.

Excavating near cables 
buried in the ground  
20 July 2009   
.......................................................................................

Background

Three recent incidents involving excavator buckets contacting 
buried electrical cables at mineral treatment plants raise 
obvious concern and serve to remind responsible persons of 
their obligations to safeguard against this hazard. One incident 
involved a “bobcat” doing regular clean-up, and the others 
involved larger machines excavating new cable trenches.

Immediate causes or contributory factors

•	 Risk assessments to identify the hazards and necessary 
controls had not been conducted.

•	 An established “excavation permit” system of work was 
either not in place or not adhered to.

•	 Plans showing the locations of buried services had not 
been updated.

Recommendations

Prior to commencing any excavation work deeper than 300 mm, 
always consider the potential for impacting buried services (risk 
assessment).
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Comments and preventative actions

•	 Mechanisms such as catenary markers at power lines are 
in place to identify the power line location and indicate 
the separation distance that must be maintained. Any 
modifications should be controlled and the mechanisms 
reinstated when the purpose for removal is completed.

•	 Working procedures such as the requirement for a spotter 
are in place to achieve consistent and safe work practices. 
Minor deviations from procedures can have significant 
consequences.

•	 The working height for pipe lifting equipment during pipeline 
construction is readily controllable given the excavation 
equipment involved. Equipment and operator capabilities 
and overhead hazards should be taken into account when 
establishing locations for storing spoil during pipeline 
construction.

•	 The action of the operator to leave plant that is in contact 
with a fallen power line could have been fatal if the line was 
live. Remaining within the insulated cabin of the side-boom 
would have been the safer option.

	T he use of job hazard analysis (JHA) or similar pre-start 
hazard identification should include the appropriate response 
for equipment contacting power lines where work is being 
conducted near power lines, and consider the ability of the 
equipment to provide isolation from potential shocks.

•	 In Western Australia, two companies control the majority of 
power networks and have requirements for working around 
their assets. Western Power (www.westernpower.com.au) in 
the South West and Horizon Energy (www.horizonpower.com.
au) for the remainder of the state provide advice regarding 
working near power lines. When operating in remote Western 
Australia, information about working near power lines can be 
obtained from the nearest Horizon Energy regional office. 

Side-boom contacts  
power line   
4 May 2009   
.......................................................................................

Incident

A side-boom was working in tandem with a second side-boom 
to move a pipeline segment into a trench. The working side of 
the trench had been elevated by placing the spoil on that side. 
The segment movement was anticipated to be the last of the 
day and the operators began the move without a spotter. 

The side-boom either contacted, or approached close enough 
to cause an arc from, a 22 kV power line. The power line broke. 
The live end ignited a small grass fire and the dead end came 
to rest on the side-boom.

The operator left the side-boom shortly after the power line 
broke and while the dead end of the power line was still in 
contact with the side-boom.

The trench had only been recently excavated and catenary 
markers to show the power line’s location and safe working 
distance had been removed for excavation.

Contributory factors

•	 Power line catenary markers had been removed for previous 
excavation of the trench.

•	 Side-boom operators worked without a spotter for the brief 
period leading up to the incident.

•	 Side-booms were operating on raised ground due to spoil 
from trench being on the working side of the trench.
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•	 The storage quantities of explosives proposed in licence 
applications are generally higher than previously permitted 
under the provisions of the Mines Safety and Inspection 
Regulations 1995.

•	 The existing fixed magazine facilities at some underground 
mines have not been adequately planned in relation to 
the risk presented by the storage of large quantities of 
explosives underground. 

Requirements

An adequate risk assessment must be conducted for each 
underground fixed magazine, taking into account the quantity 
of explosives in the magazine and its proximity to critical mine 
infrastructure. The assessment must consider the effects 
of a potential explosion on the safety of persons working 
underground and their evacuation from the mine.

To progress an application for a licence to store explosives in 
a fixed underground magazine licence, applications must be 
accompanied by assessment documentation that demonstrates:

•	 the risk presented by the proposed underground fixed 
magazine (i.e. location, design, and quantity of explosives to 
be stored) has been evaluated and found to be acceptable 
and as low as is reasonably practicable; and

•	 adequate and appropriate risk control and mitigation 
measures are in place.

Licensees are reminded of their duty to assess and minimise 
risk from dangerous goods, as required by the Dangerous 
Goods Safety Act 2004.

Risk assessment 
requirements for fixed 
underground explosives 
magazines   
3 august 2009   
.......................................................................................

Background

Applications submitted to Resources Safety for licensing of 
underground fixed magazines have not been supported by 
proper risk assessments outlining risk control and mitigation 
measures for the safe storage of explosives. This raises 
concerns about the location of the magazines.

The inappropriate location of fixed underground magazines 
with inadequate separation distances can, in the case of an 
accidental explosion, result in an excessive air-blast hazard to 
persons, machinery and infrastructure in the mine.

Issues

•	 Australian Standard AS2187.1:1998 Explosives – Storage, 
transport and use – Storage, section 2.6.2, does not 
prescribe quantity-derived separation distances between the 
explosives storage and the critical infrastructure of the mine 
(e.g. decline, electrical sub-stations, pumps). In general, 
licence applications for fixed underground magazines do not 
adequately address the risk arising from the explosives as a 
function of quantity and proximity to critical infrastructure. 

Dangerous Goods 
Safety Bulletin  
No. 0109
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Issues

•	 Clause 2.6.2 of AS 2187.1:1998 does not clearly describe 
the requirements for firefighting systems for underground 
fixed magazines. 

•	 The design of a fire suppression system needs to address 
and minimise risk.

Recommendations

1.	T he following interpretations are to be applied for the 
terminology used in AS 2187.1:1998.

•	 Remotely or automatically operated – includes manual 
operation, provided that the manual operation point is at a 
safe distance and located upwind, outside of the magazine, 
and such that the operator can escape. Some fire protection 
systems cannot be manually overridden (see below).

•	 Have pipelines and control valves that are fire-resistant, 
clearly marked and accessible from ground level – includes 
fire suppression systems that incorporate fire-resistant 
pipelines and control valves extending at least 10 m beyond 
the perimeter of the magazine (e.g. PVC or plastic pipes 
may be used to transport water to the desired location, so 
long as all piping within a 10 m boundary of the magazine 
is fire-resistant). Manual release valves are to be positioned 
on the ventilating air intake side. Stainless steel piping may 
be suitable in areas where hypersaline water results in 
corrosion problems.

Fire suppression measures 
for fixed underground 
explosives magazines   

3 AUGUST 2009   
.......................................................................................

Background

A poorly designed and installed fire suppression system in a 
fixed underground magazine can result in a failure to extinguish 
an accidental outbreak of fire in the magazine. This can lead to 
an explosion of products in the magazine and present a major 
air-blast hazard to persons working in the mine.

The Dangerous Goods Safety (Explosives) Regulations 2007 
require that fixed underground magazines for the storage of 
explosives comply with Australian Standard AS 2187.1:1998 
Explosives – Storage, transport and use – Storage, clause 2.6.2.

Clause 2.6.2.6 of AS 2187.1:1998 describes firefighting 
systems for underground fixed magazines.

Applicable references to fire protection deluge systems are 
Australian Standard AS 2118.3:1997 Automatic fire sprinkler 
systems – Deluge and National Fire Protection Association 
Code NFPA 15, 2007 Standard for water spray fixed systems 
for fire protection.

Dangerous Goods 
Safety Bulletin  
No. 0209

•	 the system is reliable (i.e. system components are appropriate 
for a damp environment, minimise electrical components); 

•	 system components are rated for fire protection use;

•	 the system incorporates a minimum number of valves and 
such valves are only to be operated by authorised persons;

•	 pipework is sized to meet the water quantity supply 
requirement and installed in accordance with proper 
engineering principles;

•	 any applicable standards are followed for the installation of 
the system;

•	 the system is regularly inspected and maintained; and

•	 a reliable and sufficient quantity of water is available at 
all times and is generally independent of other pumping 
arrangements. 

The Dangerous Goods Safety (Explosives) Regulations 2007 
provide for “alternative safety measures” to comply with certain 
standards. A definition of this term is available within the 
regulations, but may be summarised as a measure that results 
in a level of risk equal to or lower than that set by the standard. 
For fire suppression systems, the requirement is to extinguish 
fire in an underground fixed explosives magazine.

Licensees are reminded of their duty to assess and minimise 
risk from dangerous goods, as required by the Dangerous 
Goods Safety Act 2004.

•	 Be of a sprinkler type where a diesel-powered vehicle 
can enter the underground magazines – includes deluge 
systems, but is not limited to the definition of “sprinklers” as 
specific to the fire protection industry. The term “sprinkler 
type” should be understood as simply meaning a scattering 
of small drops or particles.

	F ire sprinkler systems (e.g. closed bulb wet sprinkler 
systems) are not recommended as these devices are 
individually activated by a rise in temperature. Fires 
involving explosives can build quickly and “get ahead” of 
sprinkler systems, rendering them ineffective. Furthermore, 
such sprinkler systems cannot be manually overridden, nor 
can they be remotely activated.

	D eluge systems are considered appropriate fire suppression 
systems for installation within underground fixed explosives 
magazines. Fires require oxygen, heat and fuel to burn. As the 
chemical format of explosives contains oxygen and fuel, it is 
difficult to effectively remove or suppress these components 
and extinguish the fire. Deluge systems, however, deliver 
sufficient water to cool the explosives, thereby removing one 
of the key requirements for sustaining a fire.

2.	 When designing and implementing a fire suppression system 
for underground fixed magazines, appropriate measures 
must be taken to mitigate risk, such as ensuring:

•	 personnel are trained in the use of the fire suppression 
system and can operate it in an emergency (e.g. training, 
instruction plates for operation of the system affixed at the 
manual operation point);
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Head office 
Resources Safety Division, Department of Mines and Petroleum
Street address: 	 Level 1, 303 Sevenoaks St, Cannington WA 6107

Postal address: 	 Mineral House, 100 Plain St, East Perth WA 6004

Telephone:	 +61 8 9358 8002 (Monday-Friday, 8.30 am to 4.30 pm)

Facsimile:	 +61 8 9358 8000

Email:	 ResourcesSafety@dmp.wa.gov.au 

NRS:	 13 36 77 (the National Relay Service is an Australia-wide telephone access  
service available to everyone at no additional charge to assist with call)

Collie
Street address: 	 66 Wittenoom St, Collie WA 6225

Postal address: 	 PO Box 500, Collie WA 6225

Telephone: 	 +61 8 9734 1222

Facsimile: 	 +61 8 9734 1606

Email: 	 collie.inspectorate@dmp.wa.gov.au

Kalgoorlie
Street address: 	 Cnr Broadwood and Hunter Sts, Kalgoorlie WA 6430

Postal address: 	 Locked Bag 405, Kalgoorlie WA 6433

Telephone: 	 +61 8 9021 9411

Facsimile: 	 +61 8 9021 7670

Email: 	 kalgoorlie.inspectorate@dmp.wa.gov.au

KARRATHA
Telephone: 	 +61 8 9186 8888

Email: 	 karratha.inspectorate@dmp.wa.gov.au

Mines safety (including exploration, mining and mineral processing)

Telephone: 	 +61 8 9358 8079 (general enquiries)
	 +61 8 9358 8101 (mines safety reporting forms and guidelines)
	 +61 8 9358 8178 (safety and health representatives)
Facsimile:	 +61 8 9325 2280

Email:	 MinesSafety@dmp.wa.gov.au (general enquiries)
	 axtatmanager@dmp.wa.gov.au (mines safety reporting forms and guidelines)
	 mineshreps@dmp.wa.gov.au (safety and health representatives)

	 For a serious mining accident or incident, manager must advise  
District Inspector as soon as practicable

Mine plans
Telephone: 	 +61 8 9358 8115

Facsimile:	 +61 8 9358 8000

Email:	 rsdmineplans@dmp.wa.gov.au
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Health surveillance (MineHealth)  
and contaminaNT monitoring (CONTAM)

Telephone: 	 +61 8 9358 8469 

Facsimile: 	 +61 8 9358 8094

Email: 	 contammanager@dmp.wa.gov.au

Occupational health
Telephone:	 +61 8 9358 8461

Facsimile:	 +61 8 9358 8094

Email:	 minehealthreporting@dmp.wa.gov.au 

Communications (including publications, events, MineSafe subscriptions)

Telephone: 	 +61 8 9358 8154

Facsimile: 	 +61 8 9358 8000

Email: 	 RSDComms@dmp.wa.gov.au

Dangerous goods safety and licensing  
(including explosives, fireworks and major hazard facilities)

Telephone: 	 +61 8 9358 8002 

Facsimile:	 +61 8 9358 8000

Email:	 ResourcesSafety@dmp.wa.gov.au (licensing enquiries)
	 dgsb@dmp.wa.gov.au (dangerous goods safety enquiries)
	 rsdspatial@dmp.wa.gov.au (dangerous goods pipelines enquiries)

	 For dangerous goods emergencies or accidents requiring attendance  
of emergency services, caller must dial 000

petroleum safety (onshore petroleum pipelines and operations)

Telephone: 	 +61 8 9358 8124

Facsimile: 	 +61 8 9358 8000

Email: 	 psb@dmp.wa.gov.au

Update your contact information
If you have moved or changed jobs and are not receiving MineSafe, 
or wish to be added to the mailing list, please contact: 

PUBLICATIONS
Resources Safety Division

Department of Mines and Petroleum

100 Plain St, East Perth WA 6004

Telephone:	 +61 8 9358 8154

Facsimile:	 +61 8 9358 8000

Email:	 RSDComms@dmp.wa.gov.au 
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2009 Mines Safety
Roadshow

Regional venues
Kalgoorlie, Thursday 8 October 
Tom Price, Wednesday 14 October 
Bunbury, Friday 16 October

Time: 	 8.30 am for 9.00 am start, 		
	 with 2.30 pm finish

Topics: 	- Radiation safety 
	 - Safe access 
	 - Safety culture break-out session 
	 - Manual tasks practical session

Metropolitan venue
Hyatt Regency, East Perth,  
Thursday 29 October  
(simultaneous webcast)

Time: 	 8.00 am for 9.00 am start,  
	 with 2.30 pm finish

Topics: 	- Radiation safety 
	 - Equipment access – design 		
	    issues (Stuart Evans) 
	 - Safety culture break-out session 
	 - Process safety

Invited speaker: Stuart Evans, 
representing the Earth Moving Equipment 
Safety Round Table (EMESRT)

The EMESRT was formed in 2006 to 
establish a process of engagement 
between mining customers and original 
equipment manufacturers (OEMs) — a 
process designed to accelerate the 
development and adopting of leading 
practice designs of earth moving 
equipment to minimise health and safety 
risks. To date, the process has produced 
15 design philosophies, and its success 
with earth moving equipment has seen the 

2009-10  
calendar of 
Resources Safety 
events

focus expand in 2009 to cover prioritised 
equipment from the exploration drilling, 
underground hard rock and underground 
coal and soft rock sectors. 

Stuart Evans has been Global Environment, 
Health and Safety Director with Sandvik 
Mining and Construction (SMC) for three 
years. He has worked in health and safety 
and, more recently, environmental areas of 
mining, oil and gas and nuclear industries 
for nearly 30 years. Stuart has been 
involved in EMESRT since its inception, 
firstly from a mining company perspective, 
then providing consultancy services and 
now working for an OEM.

Stuart’s presentation will overview 
EMESRT’s work so far and its expectations 
for the future.

For further information or to 
register your interest, please 
visit the DMP events page at 
www.dmp.wa.gov.au

2010 exploration 
Safety Roadshow

March 2010
Date: 	T o be confirmed

Time: 	 8.00 am for 8.30 am start,  
	 with 11.30 am finish

Locations: Perth and Kalgoorlie  
	 (videoconference with 		
	 simultaneous webcast)

Topics: 	- Drilling safety
	 - Contractor and principal 		
	    employer relationship
	 - Camp management


