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Machinery safety remains a critical issue with many 
serious harm injuries each year occurring due to 
inadequate guarding of machines.

All machinery needs to be adequately guarded at all times, and both 
machinery and guarding must be maintained in a safe working condition. 

People with duties under the Health and Safety at Work Act 2015 (the 
Act), and Health and Safety at Work (Mining Operations and Quarrying 
Operations) Amendment Regulations 2022 (the Regulations) must take all 
practicable steps to ensure the safety of workers when using machinery. 
This includes employers, employees, designers, manufacturers, suppliers 
and hirers of machinery.

The intent of this booklet is to provide guidance on ensuring that suitable 
guarding is installed and maintained to reduce risks associated with worker 
entanglement in fixed plant at mines and quarries.

Introduction



Design of guarding

When designing guards for plant you should refer to the Australian Standard 
AS/NZS 4024.1 (2019) Safety of Machinery standards. These standards 
represent the benchmark for the safeguarding of equipment.  Employers, 
suppliers, manufacturers and designers may refer to other standards but will 
need to demonstrate that they are capable of achieving an equivalent level 
of safety to AS/NZS 4024.1 in the circumstances in which they are used.

Machine guards should be made of substantial materials (such as sheet 
steel and wire mesh) that cannot be easily damaged.

Guards should be designed so that they do not need to be removed for 
routine maintenance.

It is important to make sure the guard effectively prevents an operator from 
reaching into the dangerous parts of machinery. The distance a person can 
reach sets the minimum height for some guards or the minimum distance of 
barriers from the hazard. The size of mesh used will determine the distance 
that the guard needs to be from the nip point. Fingers, hands and limbs 
should not be able to reach the nip point when the guard is fitted.

Refer to AS/NZS 4024.1801 Safety Distances to Prevent Danger Zones 
Being Reached by the Upper Limbs
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Fixed guards – 
conveyors and tail 
drums

Fixed guards are physical barriers that keep people out of dangerous areas 
during normal use, maintenance or cleaning. The need to adjust drive belts, 
transmission chains, or other machinery parts can affect guard design.

Fixed guards can be:
•	 permanent – welded into or part of the body of the machine, or
•	 removable – but they can only be removed when the machine is 

stopped, using a special tool that is not easily available to operators. 
Do not use wing nuts, wedge inserts or anything that can be undone 
with fingers.

For tail drums on conveyors, ensure that tracking adjusters are positioned 
outside the guard so that guards do not have to be removed to track belts. 
THERE IS NO SAFE WAY TO TRACK A BELT WITHOUT A GUARD FITTED 
WHILE THE CONVEYOR IS RUNNING.

Ensure fixed guards fitted to conveyors do not obstruct emergency 
stops and emergency lanyards along the conveyor. Lanyards need to be 
accessible to anyone that may fall onto a conveyor belt if such a hazard 
exists.
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Fixed guards – 
return idlers 4

Return idler rollers on conveyors must have the nip point side guarded if 
there is a chance of someone reaching the idler. 

Material can build up in these guards, so choose a type of guard that you 
do not need to remove to clean. The pictures above show two such types 
of guards but there are others also.

If using box guards, plastic guards are easier to clean and are more flexible 
than steel mesh.

If using a fixed guard as part of the roller frame, ensure the guard is 
sufficiently close to the idler so that no-one can get their fingers between 
the guard and the nip point. 

For more information on separation distances refer to the Ministry 
of Business, Innovation and Employment’s Ergonomics of Machine 
Guarding Guide.
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Area/interlocked 
guarding

Only use locked guards and gates 
if after diligent trials, there are no 
practical alternatives.

Locking guards and gates need 
a responsible person (usually 
a manager) to hold the key at 
all times. This person must also 
make sure the gate is not opened 
until the machine is switched 
off, isolated and has come to a 
complete stop. 

It is recommended that where area guarding is used to guard a complete 
area of the plant, such guards be interlocked so that power to the plant 
is cut when a section of guarding is opened. Interlocked guards must be 
designed so that any failure or loss of power does not expose people to 
danger.

With barriers like fences, there is a danger that machines could start when 
someone is close to them, such as when an interlocked door accidentally 
closes and the machine re-starts. To avoid this hazard, fit devices to stop an 
interlock door or gate from closing accidentally (such as a spring or gravity 
latch, which needs a deliberate action from someone to close the door).

Area guarding is harder to manage and maintain however may be 
appropriate in certain circumstances. It is not recommended if an area 
needs to be accessed often for cleaning or maintenance. Individual guards 
on nip points may be more appropriate in such situations.
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Adjustable guards are made up of a fixed guard with adjustable elements 
that are moved to suit each task. 

They can be:
•	 self-adjusting – guards that are forced open by the entry of work
•	 distance guards – barriers that can be moved to a safe distance from 

the danger zone.

Guards that move out of the way for each operation (automatic guards) 
need special care. Hazards can be created between the guard and:

•	 machine
•	 person
•	 work piece.

Staff need full training on using and adjusting these guards. These guards 
are only effective when the people use them correctly.

Adjustable guards
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Other guarding 
requirements

The duty holder must ensure that fences or guards are:
•	 constantly maintained
•	 of substantial construction for their intended purpose
•	 kept in position while the machinery is operating.

Even when there are mechanical methods to control hazards, other ways to 
minimise risk might still be needed, such as safe work systems or protective 
clothing and equipment. Do not use only non-mechanical control measures 
to control hazards, as they rely on human behaviour and need commitment 
management and enforcement to work effectively.
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Guarding checklist
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Item/Activity Comments/Observations

Guards

Guards prevent worker hands, arms or other 
body parts from making contact with moving 
parts

Guards are firmly secured and not easily 
removable

Guards permit safe, comfortable, and relatively 
easy operation of machinery

Where interlocking guards are provided, they 
prevent operation of the machinery when 
open and are prevented from opening while 
machinery is in operation

Where a presence sensing system is used, it 
stops the machinery when the light beam or 
sensors are interrupted

Is it practicable to provide a higher level of 
guarding than already provided?

Pre-operational checks are conducted to ensure 
safety features are in working order

Gears, sprockets, pulleys and flywheels are 
guarded

Belts and chain drives are guarded

Exposed set screws, keyways, collars etc. are 
guarded

Where fixed physical guards are provided, 
adequate provision are made for cleaning, 
maintenance, adjustment, and repair

Where it is not practicable to guard machinery 
and persons are required to operate or pass in 
close proximity to dangerous moving parts, a 
safe system of work is in place to reduce risks 
as far as reasonably practicable
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Item/Activity Comments/Observations

Training

Workers are trained in the recognition of 
machine hazards and the importance of using 
safeguards

Lockout/tagout training has been provided, 
where necessary

Electrical safety-related work practices training 
has been provided, where necessary

Useful resources
Ministry of Business, Innovation and Employment’s – Ergonomics of 
Machine Guarding Guide www.worksafe.govt.nz/topic-and-industry/machinery/
ergonomics-of-machine-guarding-guide/

WorkSafe New Zealand – Safe Use of Machinery https://www.worksafe.govt.
nz/topic-and-industry/manufacturing/safe-use-of-machinery/

Quarry Products Association – Guarding of Machinery August 2005  
https://www.safequarry.com/hotTopics/QPA%20Guarding%20FINAL%20Aug05.pdf

Australian Standard AS/NZS 4024.1 (2019) Safety of Machinery Standards    

AS/NZS 4024.1801 Safety Distances to Prevent Danger Zones Being Reached 
by the Upper Limbs

www.worksafe.govt.nz/topic-and-industry/machinery/ergonomics-of-machine-guarding-guide/
www.worksafe.govt.nz/topic-and-industry/machinery/ergonomics-of-machine-guarding-guide/
https://www.worksafe.govt.nz/topic-and-industry/manufacturing/safe-use-of-machinery/
https://www.worksafe.govt.nz/topic-and-industry/manufacturing/safe-use-of-machinery/
https://www.safequarry.com/hotTopics/QPA%20Guarding%20FINAL%20Aug05.pdf
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