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Questions What to look for Occupational Health and Safety 
Regulations 2017

1. Is there a noise  
issue at the work  
site, not taking into 
account the effect  
of any hearing 
protectors being 
used?

 • Difficulty in employees communicating 
verbally when one metre apart

 • Employees experiencing reduction in 
hearing over the course of the shift

 • Hearing protectors being worn

 • Results of past noise surveys indicate  
a noise issue

 • Reports and claims of hearing loss

 • If there is uncertainty as to whether  
the noise exposure standard is or  
may be exceeded, an employer must 
determine an employee’s exposure to 
noise at the workplace(regulation 32).

 • The noise exposure standard is an  
8 hour average of 85 dB(A) or a  
peak of 140 dB(C) (regulation 5).

2. Has employees’  
noise exposure  
been determined?

 • Has the determination been properly 
undertaken? Have the required  
factors been taken into account?

 • The determination must not take  
into account the effect of any hearing 
protectors being worn by employees

 • Is the record of determination readily 
available to health and safety 
representatives (HSRs)/employees?

 • Does the determination describe how  
the required factors have been taken  
into account?

 • The determination must take into 
account the level of noise, duration of 
exposure, plant and other sources of 
noise, systems of work, and any other 
relevant factors (regulation 32(3)(a)).

 • The determination must not take into 
account the effect of any hearing 
protectors being used by employees 
(regulation 32(3)(b).

 • An employer must make a written 
record of the determination  
(regulation 33(1)).

 • The record of the determination  
must be readily available to HSR/s  
and employees (regulation 32(3)).

Construction noise control  
self-assessment checklist
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Questions What to look for Occupational Health and Safety 
Regulations 2017

3. Has the hierarchy  
of control for reducing 
exposure to noise that 
exceeds the noise 
exposure standard 
been applied?

 • Has each step in the hierarchy been 
considered before moving to the  
next control?

1. elimination, so far as reasonable 
practicable

2. substitution with quieter plant  
or processes, using engineering 
controls or a combination of both

3. administrative controls (if 1 and 2 
have been applied but noise is still 
above noise exposure standard)

4. hearing protectors

 • Is there evidence of controls in place?

 • Has there been consultation with  
HSR/employees?

 • Are controls being used/used properly?

 • Are controls effective and have they 
been maintained?

 • An employer must ensure that  
no employee is exposed to noise  
that exceeds the the noise exposure 
standard (regulation 34 (1)).

4. If relevant, has a 
written record of  
risk control  
measures been 
prepared?

 • Written records should highlight:

1. Timelines and responsible persons

2. Proposed actions necessary to 
implement the risk control 
measures and when actions will  
be carried out

3. Nature of risk control measures  
is elimination, substitution  
or engineering

 • If an employer proposes to eliminate the 
source of the noise, or use, substitution 
or engineering controls to reduce noise 
exposure; and it is not practicable to  
do so within 6 months of that decision 
being made, the employer must make  
a written record that describes the 
actions necessary to implement the 
control measure, and when these 
actions will be carried out (regulation 
34(8)).

5. Are hearing protector 
signs/labels in place?

 • Warning signs posted in  
designated areas/plant?

 • Signs/labels prominent/clear?

 • If an employer is required to provide 
hearing protectors, the employer  
must clearly identify by signs, labelling 
of plant or other appropriate means, 
when and where the hearing protectors 
are to be worn (regulation 35).

Checklist Construction noise control self-assessment checklist
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Checklist Construction noise control self-assessment checklist

Questions What to look for Occupational Health and Safety 
Regulations 2017

6. If relevant, has 
audiometric testing 
been provided?

 • If an employer is required to provide 
hearing protectors to an employee, 
audiometric testing must be provided 
within 3 months of the employee 
commencing work where hearing 
protectors are required, hen reasonably 
requested by HSR and at least every  
2 years

 • Audiological examination must be 
provided if specified reduction in  
hearing hearing levels is detected

 • Employer must obtain report of 
audiological examination 

 • Results or report of audiological 
examination must be kept for as  
long as the employee is employed  
by the employer

 • Aggregate results of the most recent 
tests must be provided to the relevant 
HSR on request, but results must not 
contain any identifying information

 • If an employer is required to provide 
hearing protectors, the employer  
must provide audiometric testing within 
3 months of an employee commencing 
work where hearing protectors are 
required, when reasonably requested  
by the HSR and at least every  
2 years (regulation 37).

 • If the results of 2 or more audtiometric 
tests over 2 years (or less) indicate a 
reduction in employee’s hearing equal  
to or greater than 15 dB at 3000 Hz, 
4000 Hz or 6000 Hz, the employer 
must provide for the employee to 
undergo an audiological examination  
as soon as reasonably possible 
(regulation 38).

 • An employer must obtain a report  
from the person who conducts the 
audiological examination.  Report must 
contain results of examination and state 
whether or not the employee has 
suffered hearing loss that is likely to be 
due to noise exposure (regulation 39).

 • Test/report results must be kept by 
employer for as long as employee is 
employed (regulation 40(1)), must  
be provided to HSR if requested 
(regulation 40(2)) and must not  
include any identifying information 
(regulation 40(3)).   

Note:

1. Further guidance is available on WorkSafe’s website: www.worksafe.vic.gov.au

2. This checklist is intended as a guide only. Employers should refer to Part 3.2 of the Occupational Health and Safety 
Regulations 2017 for information on their obligations.

This guidance has been reviewed and updated for the sole purpose of amending year and regulation references relating to the Occupational Health and 
Safety Regulations, in line with amendments which came into effect on 18 June 2017.
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Background

Employers must ensure employees’ exposure to noise  
does not exceed the exposure standard by implementing 
the following hierarchy of control measures:

 • eliminate the source of noise

 • substitute noisy plant for quieter plant or processes  
or implement engineering controls

 • use administrative controls

 • provide hearing protection.

The noise exposure standard set out in the Occupational 
Health and Safety Regulations 2017 is an 8 hour average 
of 85dB (A) and a peak noise level of 140dB(C) at the 
employee’s ear position. Workplace noise that exceeds 
the noise exposure standard is considered dangerous to 
employees and must be controlled in accordance with  
the hierarchy of control.

Employers must apply each level of the hierarchy so far  
as is reasonably practicable before moving down to the 
next control measure. This means that an employer cannot 
go straight to hearing protection without first implementing 
the higher level control measures, so far as is reasonably 
practicable.

Often a combination of control measures are required to 
effectively control risks associated with workplace noise.

Step by step Approach

The following step by step approach may assist in 
managing noise in your workplace.

A good understanding of the operation of plant and/or 
processes used in the workplace is necessary to determine 
the best possible ways of reducing or controlling workplace 
noise at its source. This is also a good opportunity to 
review your plant and processes and the layout of  
your workplace.

1. Identify sources of noise

 • develop a checklist (see noise control worksheet 
attached) and a layout map of the workplace

 • carry out a general workplace inspection to identify 
significant sources of noise and the actual cause or  
type of noise. Types of noise can include impact noise, 
mechanical vibration, air/fluid noise, compressed air 
noise, pneumatic tools noise, saw noise, grinder noise 
and noise from gears and motors.

2. Rank noise sources

Rank or prioritise the noise sources to be controlled  
by taking the following into account:

 • level of noise

 • duration of employee exposure

 • number of employees exposed.

The noise levels may be ranked by taking noise 
measurements or by their relative ‘loudness’. When there 
are multiple noise sources operating at the same time,  
it may be necessary to run each piece of plant or  
process separately to do the ranking.

3. Identify potential noise control options

List all reasonably practicable control measures for  
each source of noise in accordance with the hierarchy  
of controls (as outlined above in background).

Information about

Noise Control –  
A step by step approach
A step by step approach for employers on controlling noise in your workplace



2

4. Trial and test potential control options

Trial potential control measures to work out if they are 
likely to be effective. For example:

 • observe noise levels at different distances from plant

 • move employees away from the plant or vice versa

 • trial temporary barriers or enclosures using common 
materials such as MDF or chipboard

 • seal off any gaps in existing enclosures and observe  
the difference in noise

 • test different insulation materials such as foam,  
glass wool or rock-wool of different thickness’ inside  
any existing or new mock up enclosures and barriers

 • test absorbent lining inside any ventilation ducts or 
tubes using wire to hold it in place

 • trial different drop heights or angles for objects  
coming off a production process

 • trial different materials such as wire mesh for  
collection bins instead of sheet metal

 • test the effects of damping on vibrating surfaces

 • trial different materials to cushion impact.

The noise control worksheet below includes some  
noise control options which may be suitable for your 
circumstances.

5. Re-evaluate employee exposure to noise

After implementing suitable controls, it is important to 
re-evaluate employee exposure to noise in the workplace. 
If noise in the workplace continues to exceed the noise 
exposure standard, you should engage a suitably qualified 
person such as an occupational health and safety 
consultant to assist you with further risk controls.

If you are not sure whether there is still a noise problem 
after implementing noise controls, as an employer you 
must ensure that a determination is carried out to 
determine whether the noise exposure standard is  
or may be exceeded.

Further information

Contact the WorkSafe Victoria Advisory Service on

1800 136 089 or go to worksafe.vic.gov.au

WorkSafe Publications

Noise Control – A step by step approach

Noise Control – Circular saws

Noise Control – Compressed air noise

Noise Control – Enclosures, barriers and screens

Noise Control – Fan and ventilation noise

Noise Control – Grinders

Noise Control – Hearing protection

Noise Control – Impact, vibration and materials 
handling noise

Note: This guidance material has been prepared using the best information 
available to WorkSafe, and should be used for general use only. Any 
information about legislative obligations or responsibilities included in this 
material is only applicable to the circumstances described in the material. 
You should always check the legislation referred to in this material and 
make your own judgement about what action you may need to take to 
ensure you have complied with the law. Accordingly, WorkSafe cannot be 
held responsible and extends no warranties as to the suitability of the 
information for your specific circumstances; or actions taken by third parties 
as a result of information contained in the guidance material.

This guidance has been reviewed and updated for the sole purpose of 
amending year and regulation references relating to the Occupational 
Health and Safety Regulations, in line with amendments which came  
into effect on 18 June 2017.

Information about Noise Control – A step by step approach
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Background

Employers must ensure employees’ exposure to noise  
does not exceed the exposure standard by implementing 
the following hierarchy of control measures:

 • eliminate the source of noise

 • substitute noisy plant for quieter plant or processes  
or implement engineering controls

 • use administrative controls

 • provide hearing protection.

The noise exposure standard set out in the Occupational 
Health and Safety Regulations 2017 is an 8 hour average 
of 85dB (A) and a peak noise level of 140dB(C) at the 
employee’s ear position. Workplace noise that exceeds  
the noise exposure standard is considered dangerous to 
employees and must be controlled in accordance with  
the hierarchy of control.

Employers must apply each level of the hierarchy so far  
as is reasonably practicable before moving down to the 
next control measure. This means that an employer  
cannot go straight to hearing protection without first 
implementing higher level control measures so far as 
reasonably practicable.

Often a combination of control measures are required to 
effectively control risks associated with workplace noise.

Circular saws

Circular saws are widely used in workplaces to cut metal, 
plastic, wood and masonry. They can be portable saws  
(eg drop saws), hand-held and fixed saws (eg panel saws), 
docking saws or beam saws.

Noise levels generated by circular saws can vary from 
80dB(A) up to 120dB(A), depending on the type of saw 
and the material being cut. Other variables include saw 
blade diameter and thickness, number of teeth, tooth 
design, gap between  teeth (i.e. gullet), level of damping, 
speed of blade, feed rate and the condition of the saw.

 

Information about

Noise Control –  
Circular Saws
Guidance on controlling noise when using circular saws

Figure 1: Beam Saw

 
 

 
 

	

 
 

 
 

	

Figure 2: Panel Saw

Figure 3: Pendulum Saw

Figure 4: Mitre saw or drop saw



2

Information about Noise Control – Circular Saws

Circular saw noise

Circular saws produce noise while idling, cutting and due  
to vibration of the work-piece (eg metal).

 • Idling or free-running noise is associated with air 
turbulence caused by the saw teeth and gap between 
teeth (gullets). The larger the gullet size, the more  
noise is created. The air turbulence also causes the  
saw to vibrate and produce a ringing (resonance)  
or hissing sound.

A saw idling can produce noise levels of around 90-95 
dB(A) and therefore contribute significantly to employee 
exposure to noise without any material being cut.

 • Cutting noise is produced as a result of the impact  
of saw teeth on the material being cut. Less noise is 
produce if there are more and smaller teeth on the  
saw blade as the impact force per tooth is reduced.  
The impact also causes the saw to vibrate and  
generate noise.

 • Work-piece vibration can be a significant source of 
noise when cutting plastic or metal if the work piece  
is not suitably clamped or damped. Cutting aluminium 
extrusions generates particularly high levels of noise 
which vary with the profile of the extrusion.

By measuring or observing the noise levels at each stage 
of the cycle (eg idling, cutting), the dominant noise source 
can be identified and the most appropriate control  
measure used.

Control measures

A wide range of noise control measures can be applied  
to circular saws to achieve noise reductions ranging from 
3-20dB(A) or more. Suitable control options may include 
the following:

Eliminate the use of saws,

You can eliminate the need to use saws in the following 
ways:

 • purchase pre-cut or pre-fabricated materials  
(eg timber, metal, stone) to eliminate the need to  
use a circular saw

 • use a quieter cutting process such as a guillotine  
or power hack saw.

Substitute noisy circular saws for quieter ones

Choose a saw with a quieter motor and a saw blade  
that has:

 • the greatest number of teeth, and the smallest teeth 
suitable for the job

 • the smallest possible gullets

 • built-in vibration damping (laser cut slots or laminated 
blade construction) – see below

 • tungsten carbide tipped (TCT) teeth which stay sharper 
longer and can reduce cutting noise by up to 14 dB(A).

 

 
 

	

	

	

Choose a saw blade with 
the greatest number of 
teeth of the smallest width

Choose a saw blade with 
gullets as small as possible

Choose a saw blade with 
built-in vibration dampening

Figure 5: Tips for choosing a quiet saw blade

Deepening of gullet

Widening gullets by removal of teeth

Figure 6: Saw with teeth missing to dampen noise.  
Ref. WorkSafe New Zealand, Noise abatement for circular saws
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Information about Noise Control – Circular Saws

Use engineering controls such as:

 • full or partial acoustic enclosures

 • barriers, partitions or screens to shield nearby 
employees

 • damping collars on existing blades to reduce vibration

 • installing isolation mounts and positioning the saw  
on a stable surface such as concrete

 • placing a rubber mat under bench mounted saws,  
such as portable cut-off saws to minimise vibration  
of the bench

 • firmly bolting the saw in place so vibrations are 
minimised

 • using foam inside guarding panels on pendulum 
cross- cut saws

 • minimising gaps, dampen or isolate panels and line  
them with sound absorbing materials on beam saws

 • using manual or pneumatically operated padded clamps 
on either side of the cutting point

 • lining the feed table with foam or mineral wool.

Use administrative controls, for example:

 • do not leave saw idling unnecessarily

 • use a lower operating speed (a 25% and 50%  
reduction in rpm may reduce noise levels by  
6-8 db(A) and 15dB(A), respectively)

 • schedule noisy cutting work to occur at times when  
the least number of employees are in the area

 • use job rotation to reduce duration of employee 
exposure

 • ensure employees do not use excessive pressure  
when cutting

 • keep cut depth to a minimum

 • locate saws in a separate room or in an isolated area  
to minimise exposure to other employees - doubling 
employees distance from a saw can reduce noise up  
to 6dB.

Maintenance of saws

Maintenance is critical to the reduction of circular saw 
noise. Therefore:

 • keep blades sharp. Noise reductions of up to  
10dB(A) have been reported by sharpening a blade  
or using sharp tungsten carbide teeth

 • tighten any loose parts (eg belts, blade covers)  
to ensure they do not rattle or vibrate

 • maintain saws (including the motor) in good  
condition through regular servicing and replacement  
of worn bearings, brushes and belts

 • test the main shaft bearings for wear by twisting  
the blade from side to side.

Saw blade vibration damping

Damped blades can significantly reduce noise while the 
saw is idling and in use. Effective damping of saw blades 
may achieve reductions of 6-17dB(A). Damping collars 
should be at least one-half of the blade diameter to be 
effective. Saw blade damping can be in the form of:

 • deep slots built into the saw, missing teeth or deeper 
gullets (see figures 5 and 6)

 • internal damping layers built into the blade  
(ie sandwich laminate blades)

 • damping material sandwiched between concave  
steel plates (see figures 7 below)

Using two parallel sheets of 18mm particle board on each 
side of the blade and as close as possible to it have shown 
good results with idling noise reductions of up to 17dB(A) 
and some reduction in cutting noise.

 
 

	

concave  
collar

concave  
collar

damping  
layer

damping  
layer

collar

saw  
blade

Figure 7: Saw blade damping (clamped damping layer)  
Ref. WorkSafe New Zealand, Noise abatement for circular saws
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Information about Noise Control – Circular Saws

The following table shows the effect of different saw blade features on sound levels at operator position.

Saw blade parameter Sound Level (reduction dB(A))

Smaller & more teeth Cutting lengths of aluminum using tungsten blade (350mm)

84 teeth, 3.5 mm wide 
108 teeth, 3.2 mm wide

97 
91 
-6 dB(A)

Vibration dampening Cutting brick using 350mm masonry blade (20 teeth)

Standard blade 
Damped blade

94 
84 
-10 dB(A)

Idling noise (free running) – more smaller gullets

84 gullets, 10mm x 7mm 
108 gullets, 8mm x 4mm

91 
84 
-7dB(A)

Table 1: Ref. WorkSafe Western Australia Engineering Noise Control Reports No.’s ENC-2-93, ENC-4-93

1. Workpiece clamps
2. Sound deadening table
3. Windows
4. Lights
5. Small apertures

6. Light-gauge preforated steel sheet
7. Sound absorptive material
8. Solid outer skin 12mm timber board
9. Sheet Steel 1-2mm or similar

1. Workpiece clamps
2. Sound deadening table
3. Windows
4. Lights
5. Small apertures

6. Light-gauge preforated steel sheet
7. Sound absorptive material
8. Solid outer skin 12mm timber board
9. Sheet Steel 1-2mm or similar

Rapid access during operation Extensive access for cleaning and maintenance

Figure 8: Circular saw enclosure. Ref. WorkSafe New Zealand, Noise abatement for circular saws
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Information about Noise Control – Circular Saws

Further information

Contact the WorkSafe Victoria Advisory Service on

1800 136 089 or go to worksafe.vic.gov.au

WorkSafe Publications

Noise Control – A step by step approach

Noise Control – Circular saws

Noise Control – Compressed air noise

Noise Control – Enclosures, barriers and screens

Noise Control – Fan and ventilation noise

Noise Control – Grinders

Noise Control – Hearing protection

Noise Control – Impact, vibration and materials 
handling noise

Note: This guidance material has been prepared using the best  
information available to WorkSafe, and should be used for general use only. 
Any information about legislative obligations or responsibilities included in 
this material is only applicable to the circumstances described in the 
material. You should always check the legislation referred to in this material 
and make your own judgement about what action you may need to take  
to ensure you have complied with the law. Accordingly, WorkSafe cannot 
be held responsible and extends no warranties as to the suitability of the 
information for your specific circumstances; or actions taken by third parties 
as a result of information contained in the guidance material.

This guidance has been reviewed and updated for the sole purpose of 
amending year and regulation references relating to the Occupational 
Health and Safety Regulations, in line with amendments which came  
into effect on 18 June 2017.
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Background

Employers must ensure employees’ exposure to noise  
does not exceed the exposure standard by implementing 
the following hierarchy of control measures:

 • eliminate the source of noise

 • substitute noisy plant for quieter plant or processes  
or implement engineering controls

 • use administrative controls

 • provide hearing protection.

The noise exposure standard set out in the Occupational 
Health and Safety Regulations 2017 is an 8 hour average 
of 85dB (A) and a peak noise level of 140dB(C) at the 
employees ear position. Workplace noise that exceeds  
the noise exposure standard is considered dangerous to 
employees and must be controlled in accordance with  
the hierarchy of control.

Employers must apply each level of the hierarchy so far  
as is reasonably practicable before moving down to the 
next control measure. This means that an employer cannot 
go straight to hearing protection without first implementing 
higher level control measures so far as reasonably 
practicable.

Often a combination of control measures are required to 
effectively control risk associated with workplace noise.

Compressed air use

Compressed air is widely used in industry to operate 
pneumatic  tools, machines, valves, solenoids, clean 
surfaces and blow metal swarf off machined parts. It is  
also used for cooling, drying, and moving parts in a 
production process.

Sources of compressed air noise include the compressor 
itself and the air turbulence or shearing noise generated 
when compressed air comes out of an open nozzle or is 
suddenly exhausted through pneumatic valves or tools at 
high speed. The noise may be continuous, intermittent  
or impulsive.

Airstream Mixing region

Noise-producing 
turbulence is 
created in the  
mixing region

Figure 1: Jet air noise 

The level of turbulence and therefore noise is related to 
the speed of the air jet and the speed of the ambient air 
around it. The level of noise can be significantly reduced  
by introducing an extra (lower speed) airstream alongside 
the main jet, so that the velocity difference across the jet  
is reduced (see examples of quiet nozzle designs below).

Controlling compressor noise

Common types of compressors include piston and screw 
types. Screw type compressors are generally quieter and 
register about 70dB(A). When purchasing a compressor, 
request noise level data from the supplier or manufacturer.

Suitable risk controls for controlling compressor noise 
include:

 • purchase a quieter compressor (eg screw type)

 • modify the existing compressor (you should consult  
with the manufacturer or an engineer to determine  
if this is reasonably practicable)

 • relocate the compressor outside or into another room 
that is not normally occupied by employees

 • move the compressor further away from employees - 
doubling the distance from the source can decrease 
noise levels by up to 6dB(A) (depending on workplace 
layout)

 • install a partial or full enclosure lined with high density 
sound absorbent material (eg mineral wool) around  
the compressor

 • use an acoustic barrier (solid material lined with sound 
absorbing material) where only a small reduction of 
about 5dB is required

 • install isolation mounts on the compressor or attached 
parts to reduce vibration.

Information about

Noise Control –  
Compressed air noise
Guidance on controlling compressed air noise
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Information about Noise Control – Compressed air noise

Controlling continuous air jet noise

Suitable risk controls for continuous air jet noise include:

 • eliminate or reduce the use of compressed air for 
cleaning (eg use a vacuum cleaner or rubber squeegee)

 • use quiet compressed air guns (about 8-20 dB(A) 
quieter depending on how it is used) (figure 2)

 • use quiet compressed air nozzles (reductions of  
about 10-15 dB(A) (figure 3)

 • lower the nozzle air speed - halving the speed can 
reduce noise by up to 20 dB(A)

 • use expansion chambers (see Figure 5 below) in a  
duct or tubing particularly useful for low frequency noise.

Figure 2: Quiet compressed air gun

 
 

	

 
Figure 3: Quiet compressed air nozzles

 

Controlling pneumatic impulse noise

Pneumatic impulse noise can reach levels of 100dB(A)  
or more. Various types of silencers are commercially 
available for different applications. If back pressure is an 
issue (eg machinery is not functioning as it should be),  
fit a larger coupling and silencer (figure 3) or if clogging  
is an issue, use a straight-through silencer that cannot  
clog and does not create back pressure.

Noise reductions of about 10-30 dB(A) can be achieved 
by using silencers (see figure 4). Noise reduction data  
for silencers should be readily available from suppliers  
or manufacturers.

Where there are multiple sources of impulse air, exhausts 
can be directed into one manifold or box which is then 
fitted with one silencer instead of using multiple silencers. 
Typical reductions of approximately 25dB(A) can be 
achieved in this way.

Impulse air exhausts can also be re-directed outside 
through large diameter tubing.

Figure  4: Examples of different silencers

expansion chamber

low frequency noise

low frequency noise

inlet

inlet outlet

outlet

Figure 5: Expansion chamber
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Information about Noise Control – Compressed air noise

Examples of common noise sources and engineering controls.

Problem: Solution:

Exhaust air from compressed air-driven grinding machine 
produces a loud noise through the side handle.

A new handle is developed and filled with porous  
sound- absorbing material between two fine meshed 
gauzes. The porous material breaks up the turbulence  
and the exhaust air noise is reduced.

Exhaust air from jack hammer produces a very loud noise. The jacket/cowl fitted over the jack hammer exhaust outlet 
functions as an expansion chamber which reduces the low 
frequency noise and screens the higher frequencies.

Sound-damping shell

Outflow through side handle

Compress air

Compresses air-drive 
grinding machine

Sound-damping handle

Fine-meshed  
wire gauze

A porous sound-
absorbing material

Meshed  
wire gauze

Expansion chamber

Outflow tube
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Information about Noise Control – Compressed air noise

Further information

Contact the WorkSafe Victoria Advisory Service  
on 1800 136 089 or go to worksafe.vic.gov.au

WorkSafe Publications

Noise Control – A step by step approach

Noise Control – Circular saws

Noise Control – Compressed air noise

Noise Control – Enclosures, barriers and screens

Noise Control – Fan and ventilation noise

Noise Control – Grinders

Noise Control – Hearing protection

Noise Control – Impact, vibration and materials 
handling noise

Note: This guidance material has been prepared using the best  
information available to WorkSafe, and should be used for general use only. 
Any information about legislative obligations or responsibilities included in 
this material is only applicable to the circumstances described in the 
material. You should always check the legislation referred to in this material 
and make your own judgement about what action you may need to take  
to ensure you have complied with the law. Accordingly, WorkSafe cannot 
be held responsible and extends no warranties as to the suitability of the 
information for your specific circumstances; or actions taken by third parties 
as a result of information contained in the guidance material.

This guidance has been reviewed and updated for the sole purpose of 
amending year and regulation references relating to the Occupational 
Health and Safety Regulations, in line with amendments which came  
into effect on 18 June 2017.
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Background

Employers must ensure employee’s exposure to noise does 
not exceed the exposure standard by implementing the 
following hierarchy of control measures:

 • eliminate the source of noise

 • substitute noisy plant for quieter plant or processes or 
implement engineering controls

 • use administrative controls

 • provide hearing protection.

The noise exposure standard set out in the Occupational 
Health and Safety Regulations 2007 is an 8 hour average 
of 85dB (A) and a peak noise level of 140dB(C) at the 
employee’s ear position. Workplace noise that exceeds the 
noise exposure standard is considered dangerous to 
employees and must be controlled in accordance with the 
hierarchy of control. 

Employers must apply each level of the hierarchy so far 
as is reasonably practicable before moving down to the 
next control measure. This means that an employer 
cannot go straight to hearing protection without first 
implementing higher level control measures, so far as 
reasonably practicable.

Often a combination of control measures are required to 
effectively control risks associated with workplace noise.

Review process and noise sources

You should review workplace processes and noise sources 
before considering enclosures as a noise control measure.  
It is important to determine what is actually causing the 
noise and whether control measures such as those 
indicated below are practicable:

 • eliminate noisy process/equipment. For example, 
purchase pre-cut or pre-fabricated materials

 • substitute noisy plant, processes or methods of work with 
quieter alternatives such as laser cutting instead of grinding

 • use engineering controls such as isolation mounts, damping 
of vibrating panels, quieter gears and cutters, fitting silencers.

The above measures may prove more cost effective and 
less restrictive than enclosures. However, if the above 
measures do not reduce noise exposure to below the noise 
exposure standard, a full or partial noise enclosure, control 
room or refuge, acoustic barrier or screen may be needed.  

Full acoustic enclosures of plant

Full acoustic enclosure of plant can be an effective way to 
control employee exposure to high levels of noise. A 
well-designed and relatively airtight full enclosure lined with 
sound absorbing material can provide as much as 30dB to 
40dB of noise reduction. Design guidelines for enclosures 
are suggested at the end of this information sheet.

Figure 1: Acoustic enclosures 

WSV1773/01/12.16

Noise Control – Enclosures, 
barriers & screens
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Control rooms or employee refuges

Control rooms or employee refuges may be an effective 
risk control measure when:

 • it is not reasonably practicable to enclose plant (eg 
where there are very large machines or a large number 
of machines)

 • there are a small number of employees

 • the process is or can be largely automated or operated 
remotely 

Portable or demountable sound-insulating cabins are also 
available and are easy to assemble, dismantle or move. 
Typical reductions of 15 to 30dB may be achieved.

Figure 2: Employee control room or refuge

Partial enclosures

Partial enclosures can be used to reduce employee noise 
exposure where a full enclosure is not reasonably 
practicable. Partial enclosures do not typically achieve the 
same amount of noise reduction as full enclosures. 

Partial enclosures should be constructed in a similar way to 
full enclosures. The number and size of any openings 
should be kept to a minimum and be directed away from 
employees where possible. Any product access chutes 
should also be extended and lined with sound-absorbing 
materials so as far as is reasonably practicable. 

The amount of noise reduction achieved by partial 
enclosures depends on the particular geometry of the 
enclosure, the number and size of openings and the 
materials used to build it. Noise reduction of approximately 
10dB may be achieved with the use of partial enclosures.

Figure 3: A partial enclosure of a rivet hammer machine

Acoustic barriers and screens 

Barriers and screens may be appropriate where a full or 
partial enclosure is not reasonably practicable to implement 
or when a small reduction of approximately 5-7dB is 
needed to avoid exceeding the noise exposure standard. 

Fixed, portable or demountable barriers or screens should  
be placed between the source of noise and employees. 
Barriers or screens should be as tall and wide as possible 
and be positioned close to the employee or the noise source. 

Figure 4: Acoustic padded barrier and curtain screen

Barriers and screens are less effective in highly reflective 
environments such as workplaces with concrete floors or 
walls. Reflective surfaces, such as walls and ceilings, should 
be lined with sound absorbing material, such as foam, to 
minimise noise reflection. Gaps at floor level should also be 
minimised or sealed with flexible materials to increase the 
effectiveness of barriers and screens.

2

Safety glass

Enclosure with sound 
absorbant lining
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Enclosure design guidelines

It is possible to create your own enclosure to reduce 
employee noise exposure. To design an enclosure that will 
perform well and significantly reduce employee exposure to 
noise levels the following guidelines should be observed.

Wall materials

Suitable materials for constructing an acoustic enclosure 
include bricks, concrete, metal, plywood, MDF, plaster, glass 
and Perspex. 

The level of noise reduction achieved depends on, for 
example, the type of wall material used, how well it is 
sealed, the frequency of the noise being controlled and the 
weight per unit surface area (eg kg/m2) of the wall 
material. Materials that are compact, dense and heavy are 
typically more effective at reducing noise. Noise reduction 
data for common materials is shown in Table 1 below.

Enclosure material
Transmission loss (db) 

Noise reduction

Frequency Hertz 500 1000 2000 4000

 Plywood 6 mm                        20 24 28 27

  19mm 27 28 25 27

CSR Hebel block  100mm                                      39 45 53 38

MDF 12mm 20 24 30 31

Plaster board 13mm  25 31 33 27

 16mm 28 32 31 33

plaster stud wall – 
16mm plaster each side

33 43 50 49

staggered wall – 
16mm plaster each side

42 52 57 55

Chipboard 19mm                       25 30 26 32

Glass  3mm 23 25 26 27

 6mm 25 27 28 29

100mm hollow    
concrete block

37 43 44 50

Perspex 6mm 22 28 33 35

 12mm 26 32 32 37

Sheet metal         1.3mm 31 32 35 48

Table 1 – Noise reduction data for common materials

Tips on selecting wall materials:

Select suitable materials for the level of noise reduction 
required and the main frequencies present (ie. low, medium 
or high pitch noise sources).

As a general rule, select materials that provide about 10dB 
higher noise reduction than actually required to 
compensate for any weaknesses in the acoustic enclosure.

Note: Significantly improved noise reduction (up to about 
10dB) may be achieved by using two sheets of a given 
material rather than one sheet of the same material of 
equivalent thickness.

Wall types (single and double)

Double walls can provide noise reduction of 10 to 20dB 
higher than single-shell walls for the same weight per unit 
area. The sound insulation can also be improved by 
increasing the distance between the shells in the walls (up 
to 15cm), by filling the cavity with sound absorbing material 
and by avoiding rigid connection between the shells (eg 
staggered wall systems or using resilient furring channels) 
as shown below. 

Figure 5: Examples of different double walls and use of flexible fur-
ring channels

5 cm

13 mm plasterboard

Batten

15 cm 15 cm

Average
37 dB

Average
47 dB

Average
55 dB

30 mm mineral wool

Resilient furring channel and/or
mounting brackets reduces
structure born sounds

Dense plasterboard provides
increased sound insulation

Transmitted sound reduced

Low, medium and high frequency
sound absorbed by insulation

Airborne sound
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Size of enclosure

Build the acoustic enclosure as large as possible as there 
may be a greater build-up of noise in close fitting 
enclosures. If there isn’t sufficient space for a large 
acoustic enclosure in the workplace, compensate for the 
extra noise build-up by using materials that provide higher 
noise reduction.

Isolation

 • Avoid any rigid connection between plant and the 
acoustic enclosure to minimise mechanical vibration 
being transmitted and radiated as sound.

 • Ensure that service ducts, pipes or electrical equipment 
do not come in contact with the acoustic enclosure or 
ensure that they are mechanically isolated by using 
flexible pipe sections, flexible sealants around services.

 • Install vibration isolation mountings to the machine if floor 
vibration is an issue or isolate the acoustic enclosure (see 
Figure 6).

  

Figure 6: Examples of isolation mounts and flexible attachments to 
minimise vibration transfer

Gaps

Ensure any gaps or openings are minimised - a 10% gap 
or opening can reduce the effectiveness of an acoustic 
enclosure by about 9dB while a 5% gap or opening can 
reduce the effectiveness of an acoustic enclosure by about 
19dB. 

Where gaps or openings cannot be avoided (eg product 
access) and a high level of noise reduction is required, 
acoustically lined product chutes, tunnels, self- closing flaps 
or brushes can be used to minimise the amount of noise 
that may escape.

Absorbent material

Acoustic enclosures are most effective when their internal 
surfaces are lined with sound absorbent material. Suitable 
absorbent materials include mineral wool, glass wool and 
polyurethane foam. The absorption efficiency of a material 
depends on density, porosity and thickness. Absorption data 
for common materials is shown in Table 2 below. 

ABSORBENT 
MATERIAL

FREQUENCY  (Hertz)

250 500 1000 2000 4000

Fibreglass

40mm 0.80 0.89 0.62 0.47

Mineral wool

25 mm

50 mm

100 mm

0.23

0.57

0.92

0.64

0.91

0.98

0.82

0.94

0.98

0.76

0.87

0.95

0.75

0.81

0.89

Foam

6 mm

12 mm

25 mm

50mm

0.12

0.22

0.07

0.04

0.21

0.45

0.09

0.2

0.4

0.82

0.13

0.26

0.86

0.88

0.29

0.62

0.83

0.98

Table 2: Noise absorption data for common materials (the larger the 
number the better the noise absorption)

Solid fixing Celling mounting

Spring isolator

Celling mounting

Rubber strap
isolator

Rubber isolator

Wall mounting

Pipline from 
machine Flexible connection

Pipline from 
machine Flexible connection

Solid fixing Celling mounting

Spring isolator

Celling mounting

Rubber strap
isolator

Rubber isolator

Wall mounting

Solid fixing Celling mounting

Spring isolator

Celling mounting

Rubber strap
isolator

Rubber isolator

Wall mountingSolid fixing Celling mounting

Spring isolator

Celling mounting

Rubber strap
isolator

Rubber isolator

Wall mounting

Solid fixing Celling mounting

Spring isolator

Celling mounting

Rubber strap
isolator

Rubber isolator

Wall mounting
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Tips on using absorbent material: 

 • Line the inside of the acoustic enclosure with at least 
50mm of a dense and appropriate sound absorbing 
material.  At least 50% of the enclosure should be lined 
with absorbent material to prevent significant build-up of 
noise within the acoustic enclosure.

 • Sound absorbing materials often need to have a 
protective facing such as perforated sheet metal, 
perforated foil wire mesh or thin plastic sheet, to prevent 
damage or dirt build-up. The percentage open area of 
the protective cover needs to be at least 25% for the 
absorbent material to be effective.

       

 30% open area 40% open area

Figure 7: perforated sheets open areas

Windows, doors and access hatches

 • Ensure that any windows, doors and access hatches are 
tightly sealed. 

 • Use double-glazing where higher noise reduction is 
required.

 • Line walkways or tunnels with absorbent material to 
minimise noise escaping when doors are opened or 
where doors cannot be used.

 • In control rooms, avoid a direct path to the noise source 
where possible alternatively, insulate or shield doorways 
and openings from the direct path of the noise (see 
Figure 9). 

Product flow and worker access

 • Where objects or product needs to pass through the 
acoustic enclosure, keep the openings to a minimum 
and ensure any chutes or tunnels are lined with sound 
absorbing material to minimise noise escaping. 

 • Relocate any controls outside the enclosure where 
practicable so that the enclosure is not frequently 
accessed.

Ventilation

 • Any natural ventilation inlets, outlets or vents required 
to prevent overheating need to be lined with absorbent 
material.

 • The length of the absorbent lining in a silencer or duct 
should be at least 3 times the maximum duct diameter 
(preferably up to 6 times) to achieve noise reductions of 
15-30dB. 

 • Insert absorptive splitters (see Figure 8) inside ducts or 
silencers where higher noise reduction is required.

 • Where mechanical ventilation is required, use a quiet 
fan or quiet air conditioning unit or fit a silencer (eg 
absorbent lined ducts/chutes/vents/mufflers) outside 
the fan. 

Note When high volumes of air flow are required use large 
slowly rotating fans as they are generally quieter than small 
high-speed fans. 

Figure 8: General silencer ducts and absorbent splitters

For low frequencies For high frequencies For high and low frequencies

Thick layers of absorbent

Wide channel

Thin layers of absorbent

Narrow channel

Thick layers of absorbent

Narrow channel

For low frequenciesFor high frequenciesFor high and low frequencies

Thick layers of absorbent

Wide channel

Thin layers of absorbent

Narrow channel

Thick layers of absorbent

Narrow channel
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Figure 9: Partial overhead cross section of lined enclosure walkways 
or vents which allow ventilation and shields direct path of noise. 

Figure 10: Cutaway of a pump motor enclosure to illustrate the 
design principles for an acoustic enclosure – Ref ACC NZ

MDF

No direct line of sight

Vent holes

Resilient flanges to seal
entry point of equipment

Air vent (silencer design)

Steel outer casing

Air vent for cooling air

Acoustic absorbent lining

Sealed air gap between enclousure and floor
using neoprene or similar resilient material

Resilient vibration mounting

Further information

Contact the WorkSafe Victoria Advisory Service on 
1800 136 089 or go to worksafe.vic.gov.au 
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Noise Control – A step by step approach 
Noise Control – Circular saws
Noise Control – Compressed air noise
Noise Control – Enclosures, barriers and screens
Noise Control – Fan and ventilation noise
Noise Control – Grinders
Noise Control – Hearing protection
Noise Control – Impact, vibration and materials 

handling noise

Note: This guidance material has been prepared using the best information 
available to WorkSafe, and should be used for general use only. Any 
information about legislative obligations or responsibilities included in this 
material is only applicable to the circumstances described in the material. You 
should always check the legislation referred to in this material and make your 
own judgement about what action you may need to take to ensure you have 
complied with the law. Accordingly, WorkSafe cannot be held responsible and 
extends no warranties as to the suitability of the information for your specific 
circumstances; or actions taken by third parties as a result of information 
contained in the guidance material.
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Background

Employers must ensure employees’ exposure to noise  
does not exceed the exposure standard by implementing 
the following hierarchy of control measures:

 • eliminate the source of noise

 • substitute noisy plant for quieter plant or processes  
or implement engineering controls

 • use administrative controls

 • provide hearing protection.

The noise exposure standard set out in the Occupational 
Health and Safety Regulations 2017 is an 8 hour average 
of 85dB (A) and a peak noise level of 140dB(C) at the 
employees ear position. Workplace noise that exceeds  
the noise exposure standard is considered dangerous to 
employees and must be controlled in accordance with the 
hierarchy of control.

Employers must apply each level of the hierarchy so far  
as is reasonably practicable before moving down to the 
next control measure. This means that an employer  
cannot go straight to hearing protection without first 
implementing higher level control measures so far as 
reasonably practicable.

Often a combination of control measures are required  
to effectively control risk associated with noise.

Axial fans are used in low pressure high volume 
applications while centrifugal fans are used in high 
pressure low volume applications. Fans can be installed 
inline (eg ducting at both ends) or as inlet or outlet fans  
on a wall, roof or acoustic enclosure.

Types of Fans

Fans and ventilation systems are used in workplaces for  
a variety of tasks including general ventilation, extraction  
of airborne contaminants and as blowers and dryers.

The two most common types of fans are axial fans and 
centrifugal fans as shown in figure 1 and 2. Axial fans  
have blades like a propeller and draw air straight through 
the blades. Centrifugal fans draw air into the center of the 
fan and exhaust it at a 90-degree angle. There are also 
mixed type fans that incorporate centrifugal and axial 
design features.

 
 

	

Figure 1: Axial fan 

Motor Impeller

Housing

In

Out

Figure 2: Centrifugal fan

Information about

Noise Control –  
Fan and ventilation noise
Guidance on the controlling fan and ventilation noise
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The noise generated by a fan is related to the turbulence 
of air around its blades and housing as well as mechanical 
vibration noise associated with fan parts (motor, bearings, 
belts etc) which can be transmitted through ductwork.  
Air turbulence can also occur as a result of abrupt  
changes within the ductwork and any associated fittings 
(dampers, obstacles, louvers etc). Poor maintenance can 
increase turbulence and mechanical vibration noise.

Controlling fan and ventilation noise

Lower noise levels can be achieved by reducing air 
turbulence and mechanical vibration. This can be  
achieved by:

 • using quieter fans

 • reducing fan speed

 • improving the ductwork design and layout of the system

 • using silencers and acoustically treated ductwork

 • isolation mounts and connectors

 • damping

 • regular maintenance

Quieter Fans

There are various axial and centrifugal fan designs  
with different performance characteristics for different 
applications. Noise level data for fans should be readily 
available from suppliers or manufacturers. Suitable controls 
for fan noise include the following:

 • use a quieter fan (eg backward curved blade or  
different profiles/shapes)

 • modify the existing fan (blade, air inlet smoothing)

 • replace radial/straight fan blades with backward-curved 
blades which produce a lower pressure. 

(a) Forward Curved (b) Backward Curved (c) Radial

Figure 3: Examples of fan blades.

Noise reduction of about 8-10dB can be achieved by 
replacing straight fan blades with backward-curved  
blades which typically produce a lower pressure and 
therefore emit lower noise levels.

Fan speed

Fan noise is affected by the speed and profile or shape of 
the blade. It is possible to achieve a large noise reduction 
from a small reduction in fan speed by changing control 
systems (eg variable speed drive) or pulley sizes and 
re-setting dampers. A reduction in fan speed reduces  
the volume of air which may need to be compensated  
for by using more blades.

Table 1 below shows the correlation between reducing  
the fan speed and noise reduction. 

Fan speed reduction Noise reduction

10% 2 dB

20% 5 dB

30% 8 dB

40% 11 dB

50% 15 dB
Table 1: Fan speed and noise reduction

Ductwork design and layout of system

Noise associated with air turbulence can be reduced by 
having smooth transitions in the ductwork, avoiding sharp 
and sudden bends, using turning vanes in bends to smooth 
air flow, and not placing fans too close to sharp bends  
or objects (eg dampers, louvers, attenuators, vanes etc.). 
Placing a fan close to turbulent air increases the 
turbulence produced by the fan and therefore the level  
of noise.
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Examples of good and bad ventilation design and layout 
are shown in Table 2 below.

Volume control damper Volume control damperVolume control damper Volume control damper

Bends too close to fan

Abrupt transition Smooth transition

Dampers too close  
to splitters

Dampers further away

Noisy Quieter

Attenuator splitters  
close to bend

Further away

Attenuator splitters  
in bend

90-degree orientation

Table 2: Ductwork Design & Layout, courtesy Fantech Pty Ltd

Acoustically lined ductwork or silencers

Absorptive or dissipative silencers (cylindrical, rectangular 
or curved) lined with sound absorbing material (eg foam, 
glass wool or rock wool) are widely used in heating, 
ventilation and air conditioning (HVAC) duct systems for 
dealing with a wide range of frequencies. Absorptive liners 
are often protected with perforated metal or cloth and can 
achieve noise reductions of about 10-20dB(A) (Figure 4).

Silencers can be in the form of lined ductwork, fabricated 
silencers (inline, outlet or inlet) acoustic louvers or unused 
absorbent lined cavities (eg in walls or roofs). As a general 
guide, the length of the absorbent duct or silencer liner 
should be at least three times the diameter of the duct.

Figure 4: Examples of absorbent lined silences:

Isolation mounts can be used to reduce vibrations from  
the fan/motor being transmitted through the supporting 
structures (walls, roof, ceilings etc.) and re-radiated as 
noise. Similarly, flexible connections should be used to 
connect the fan casing to the ductwork (Figure 5).
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Flexible connectors

Vibration isolators

Figure 5: Examples of isolation mounts and flexible connections

Damping

Noise reduction can be achieved by damping (sound 
deadening) vibrations in the ductwork and fan casing or  
by using a thicker fan casing. Damping involves coating  
or sticking a viscoelastic or bituminous type of material to 
thin, vibrating surfaces to reduce their tendency to amplify 
vibrations and radiate noise (Figure 6).

 
 

	

Figure 6: Example of dampening vibrations in ductwork

Maintenance

Maintaining ventilation systems is necessary to ensure  
that they are performing efficiently and therefore quieter. 
Inspection and maintenance should include the motor, 
shaft, bearings, belts and tightening of any loose parts  
or connections.

Further information

Contact the WorkSafe Victoria Advisory Service  
on 1800 136 089 or go to worksafe.vic.gov.au

WorkSafe Publications

Noise Control – A step by step approach

Noise Control – Circular saws

Noise Control – Compressed air noise

Noise Control – Enclosures, barriers and screens

Noise Control – Fan and ventilation noise

Noise Control – Grinders

Noise Control – Hearing protection

Noise Control – Impact, vibration and materials 
handling noise

Note: This guidance material has been prepared using the best  
information available to WorkSafe, and should be used for general use only. 
Any information about legislative obligations or responsibilities included in 
this material is only applicable to the circumstances described in the 
material. You should always check the legislation referred to in this material 
and make your own judgement about what action you may need to take to 
ensure you have complied with the law. Accordingly, WorkSafe cannot be 
held responsible and extends no warranties as to the suitability of the 
information for your specific circumstances; or actions taken by third parties 
as a result of information contained in the guidance material.

This guidance has been reviewed and updated for the sole purpose of 
amending year and regulation references relating to the Occupational 
Health and Safety Regulations, in line with amendments which came  
into effect on 18 June 2017.
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Background

Employers must ensure employees’ exposure to noise  
does not exceed the exposure standard by implementing 
the following hierarchy of control measures:

 • eliminate the source of noise

 • substitute noisy plant for quieter plant or processes  
or implement engineering controls

 • use administrative controls

 • provide hearing protection.

The noise exposure standard set out in the Occupational 
Health and Safety Regulations 2017 is an 8 hour average 
of 85dB (A) and a peak noise level of 140dB(C) at the 
employee’s ear position. Workplace noise that exceeds  
the noise exposure standard is considered dangerous to 
employees and must be controlled in accordance with  
the hierarchy of control.

Employers must apply each level of the hierarchy so far as 
is reasonably practicable before moving down to the next 
control measure. This means that an employer cannot go 
straight to hearing protection without first implementing 
higher level control measures, so far as is reasonably 
practicable.

Often a combination of control measures are required to 
effectively control risks associated with workplace noise.

Grinders

Hand-held, pedestal or bench grinders and linishers  
(figure 1) are often used to remove or trim excess metal in 
industries such as metal fabrication and foundries (fettling). 
Linishers and bench-mounted grinders can produce noise 
levels of around 88-95dB(A) and hand held angle grinders 
(figure 2) can produce noise levels around 90-115dB(A).

Control measures

Below are examples of risk control measures you can use 
to control noise from grinders.

Eliminate the use of grinders:

 • purchase pre-cut or pre-fabricated materials to  
eliminate the need to use a grinder

 • improve the production process. For example, use 
precise sheet metal cutting processes such as laser 
cutting to eliminate the need for grinding or improve 
mould design and preparation in a foundry process to 
eliminate or significantly reduce the amount of excess 
metal required to be ground (fettled) after casting.

Substitute grinders with quieter plant or processes.

Use:

 • a quieter grinding process (eg a linisher is generally 
quieter)

 • power hack saws, guillotines or hand shears for  
cutting sheet metal

 • low noise grinding wheels which may reduce noise 
levels by as much as 10dB

 • smaller grinders (eg using a 5” grinder instead of a  
9” can reduce noise levels by 6-10dB)

 • grinders with quieter motors ( ask manufacturers  
for information on noise levels). 

Figure 1: Linisher

Information about

Noise Control – Grinders
Guidance on controlling noise when using tools such as hand-held grinders, pedestal or bench grinders
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Figure 2: Hand held grinder

Implement engineering controls:

 • use isolation mounts such as resilient rubber type pads, 
to reduce vibrations caused by bench mounted or 
pedestal grinders (figure 3). Noise reductions of 
approximately 2-4dB may be achieved by using  
isolation mounts

 • clamp work pieces as close as possible to where it  
is being worked. Use clamps lined with rubber type 
material

 • use damped rest pads on bench mounted or  
pedestal grinders

 
 

	

Figure 3: Pedestal grinder

 • install full or partial acoustic enclosures/rooms lined 
with 50-100mm mineral wool or foam, to reduce 
employee exposure to noise

 • use fixed or portable acoustic lined partitions or screens 
to reduce employee exposure to noise. These are not  
as effective as full or partial enclosures but may be 
sufficient where grinding is only carried out for a very 
short period of time. Screens should be a sufficient 
height and close to the employee doing the grinding. 
Minimise any gaps at ground level.

Note: Where two employees are next to each other doing 
the same job simultaneously and generating 100dB(A) 
each, their combined exposure is likely to be about 
103dB(A). Partitions or screens between grinding bays 
would reduce the noise build up. A combination of control 
measures in addition to partitions or screens would be 
needed to reduce employee exposure to below the noise 
exposure standard in this situation.

Use administrative controls:

 • relocate the grinding process to another room,  
building or outdoors if practicable

 • move employees who are not using grinders,  
further away from noisy grinding processes

 • avoid placing noisy grinding processes in a corner  
where there are highly reflective walls such as walls 
made of concrete, or line walls with sound absorbing 
materials to minimize noise reflection

 • rotate employees to reduce their duration and exposure 
to grinding noise. Halving the time an employee spends 
grinding reduces their exposure by 3dB(A).

Provide employees with personal hearing 
protection (eg ear muffs or ear plugs)

If employee exposure to noise still exceeds the noise 
exposure standard after higher order controls have been 
put in place, hearing protection such as ear muffs or ear 
plugs must be provided to reduce employee exposure  
to noise.

Maintenance

Regular maintenance of machinery can make a  
significant difference to noise levels. This includes:

 • keeping cutting tools sharp

 • regularly dressing grinding wheels

 • replacing worn parts (eg bearing, brushes etc),  
damaged patterns or mould boxes

 • tightening loosened parts.
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Further information

Contact the WorkSafe Victoria Advisory Service on  
1800 136 089 or go to worksafe.vic.gov.au

WorkSafe Publications

Noise Control – A step by step approach

Noise Control – Circular saws

Noise Control – Compressed air noise

Noise Control – Enclosures, barriers and screens

Noise Control – Fan and ventilation noise

Noise Control – Grinders

Noise Control – Hearing protection

Noise Control – Impact, vibration and materials 
handling noise

Note: This guidance material has been prepared using the best  
information available to WorkSafe, and should be used for general use only. 
Any information about legislative obligations or responsibilities included in 
this material is only applicable to the circumstances described in the 
material. You should always check the legislation referred to in this material 
and make your own judgement about what action you may need to take to 
ensure you have complied with the law. Accordingly, WorkSafe cannot be 
held responsible and extends no warranties as to the suitability of the 
information for your specific circumstances; or actions taken by third parties 
as a result of information contained in the guidance material.

This guidance has been reviewed and updated for the sole purpose of 
amending year and regulation references relating to the Occupational 
Health and Safety Regulations, in line with amendments which came  
into effect on 18 June 2017.
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Background

Employers must ensure employees’ exposure to noise  
does not exceed the exposure standard by implementing 
the following hierarchy of control measures:

 • eliminate the source of noise

 • substitute noisy plant for quieter plant or processes  
or implement engineering controls

 • use administrative controls

 • provide hearing protection.

The noise exposure standard set out in the Occupational 
Health and Safety Regulations 2017 is an 8 hour average 
of 85dB (A) and a peak noise level of 140dB(C) at the 
employees ear position. Workplace noise that exceeds  
the noise exposure standard is considered dangerous to 
employees and must be controlled in accordance with  
the hierarchy of control.

Employers must apply each level of the hierarchy so far as 
is reasonably practicable before moving down to the next 
control measure. This means that an employer cannot go 
straight to hearing protection without first implementing 
higher level controls, so far as reasonably practicable.

Often a combination of control measures are required to 
effectively control risks associated with workplace noise.

When are hearing protectors required?

An employer must provide hearing protectors when 
employee exposure to noise cannot be reasonably 
eliminated or reduced to below the noise exposure 
standard using substitution, engineering and  
administrative controls.

Hearing protection is considered the least effective  
and least reliable noise control measure for the  
following reasons:

 • they do not reduce noise at the source

 • they are often not fitted properly and not always  
worn when required

 • some types of hearing protection may result in 
overprotection which can isolate the wearer from their 
surroundings, make communication more difficult and 
make warning signals such as sirens or reversing 
forklifts more difficult to hear

 • hearing protectors can be uncomfortable (hot, sweaty, 
clamping force) when worn for prolonged periods which 
may make employees less likely to use them diligently

 • ear plugs may present hygiene issues and potential  
ear infections when used in dirty environments.

Hearing protectors should be used in combination with 
higher level risk control measures to protect employees 
from workplace noise.

Types of hearing protectors

Common types of hearing protectors are earmuffs, 
earplugs and ear canal caps.

Earmuffs

Ear muffs (figure 1) fit most people, are hygienic, easy  
to fit correctly and suitable for use in dirty areas. Ear muffs 
are also suitable for employees with a medical condition 
preventing them from inserting earplugs into their ears. 
However, earmuffs may be uncomfortable to wear for 
prolonged periods due to the weight and clamping force  
of the headband.

Figure 1: Examples of earmuffs
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Earplugs

Earplugs (figure 2) may be made from expandable foam, 
pre-moulded reusable material, or custom moulded to  
an employee’s ear canal. Earplugs tend to be more 
comfortable than earmuffs when used for long periods  
of time, particularly in hot or humid work environments.  
The level of protection provided by earplugs is highly 
dependent on achieving a good fit.

Expandable foam ear plugs are rolled up into a thin tube 
and inserted into the ear canal. The use of these types  
of earplugs may present hygiene issues when used in 
dirty work environments.

Figure 2: Top left - foam plugs, top right - reusable plugs, and  
bottom - custom moulded plugs

Reusable ear plugs are usually made of silicone or similar 
materials and are inserted or pushed into the ear canal. 
These plugs are washable and can be used in dirty 
environments as they don’t need to be handled or rolled 
like expandable foam plugs. Custom moulded earplugs 
providea high level of protection as they are moulded 
specifically for the wearer’s ear canal.

Ear canal caps

Ear canal caps (figure 3) are usually on a headband and 
seal the entrance to the ear canal. They are not inserted 
into the ear canal. These are usually more convenient  
when they have to be taken on and off (eg when passing 
through noisy areas or being in noisy areas for very short 
periods of time). However, ear canal caps generally provide 
less noise protection.

Figure 3: Example of ear canal caps

Selection of hearing protectors

It is important to ensure that the hearing protector  
chosen provides adequate protection and is worn at all 
times in noisy areas. Moreover, hearing protectors should 
not reduce noise exposure to below 75 dBA. This is 
because overprotection may isolate an employee from  
their surroundings, make communication more difficult  
and warning signals such as sirens and reversing forklifts, 
difficult to hear.

The following factors need to be considered when 
selecting hearing protectors:

 • level of noise reduction (attenuation) provided

 • compliance with AS/NZS 1270:2002,  
Acoustics – Hearing protectors

 • compatibility with job requirements such as working  
in hot environments

 • using other protective equipment such as helmets  
and googles that may affect the hearing protector

 • comfort for the wearer to ensure that they are fitted 
properly and worn

 • hygiene and the potential for ear infections in 
unhygienic or dirty work environments

 • safety considerations including overprotection and  
the ability to hear warning signals.
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Selection of hearing protectors based  
on noise reduction (attenuation) required.

The main methods of selecting a hearing protector  
include the octave band method, the SLC80 method  
and the classification method. These methods are 
described in AS/NZS 1269.3:2005 - Occupational  
noise management – Part 3 – Hearing protector program. 
Of these, the classification method, is the simplest and 
most widely used.

The classification method rates hearing protectors from 
Class 1 to 5. To use this method, it is necessary to know 
the employee’s’ eight hour exposure level (LAeq8h) and 
then select the class of protector as indicated in the table 
below. The corresponding SLC80 values are also shown  
in the table below.

Relationship between class and SLC80  
of hearing protector

Class SLC80 range LAeq8hr dB(A)

1 10 - 13 Less than 90

2 14 - 17 90 to less than 95

3 18 - 21 95 to less than 100

4 22 - 25 100 to less than 105

5 26 or greater 105 to less than 110

Table 1: Modified Table E1, AS/NZS 1269.3

The Class, SLC80 value and the noise reduction 
(attenuation) data at various frequencies (for the octave 
method) are usually described in packaging or on the 
hearing protector itself.

Earplugs and earmuffs used together

If a high level of protection is required because of 
excessive noise levels, earplugs and earmuffs can be used 
in combination. It is important to note that when earplugs 
and earmuffs are worn together the noise reduction 
provided by the individual hearing protectors cannot be 
added together to give the combined noise reduction.

For example:

Protector A - SLC80 = 26 dB

Ear plug - SLC80 = 22 dB

Protector A and ear plug worn together = 35 dB

Information on the combined noise reduction may be 
available from the manufacturer. As a general rule add 5 
dB to the higher value to estimate the total noise reduction.

Wearing hearing protectors

Employers should ensure employees wear hearing 
protectors when and where they are needed and for the 
entire time they are needed. Removing hearing protectors 
even for short periods of time can significantly decrease 
the protection provided.

Table 2 below illustrates how the protection provided by  
a hearing protector rated at 30dB is affected when it is  
not worn for short periods of time.

Percentage of  
exposure time worn

Effective protection 
(dB(A))

100% 30

98.6% 18

84% 8
Table 2: Effective protection vs percentage of exposure time worn

As shown above, if hearing protection is worn  
98.6 per cent of the exposure time it only provides  
18 dB overall reduction instead of 30dB. Similarly, if it  
is worn for 84% of the time, it only provides an effective 
reduction of 8dB instead of 30 dB.

Therefore, it is better to select a protector that is 
comfortable as it is more likely to be worn during the  
entire exposure rather than selecting a high noise 
reduction protector that may be uncomfortable and likely  
to be removed for short periods of time.

Involving employees in the selection of hearing protectors 
where they are able to personally trial and choose their 
own device may assist in ensuring their use. Managers  
and supervisors should also encourage the use of hearing 
protectors by setting an example themselves and providing 
supervision to ensure hearing protectors are worn at all 
times where required.
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Education and training

Employers must provide employees with all the information, 
instruction, training and supervision necessary to enable 
them to perform their work in a way that is safe and 
without risk to their health.

Employers should provide employees with instructions  
on how to correctly fit, use, clean, maintain and store  
their hearing protectors (in accordance with  
manufacturer instructions).

Figure 4: How to correctly fit earplugs.

Signage requirements

If hearing protectors are used to control employee noise 
exposure, employers should clearly identify when and 
where the hearing protectors are to be worn. This may 
include signposting areas or rooms or by labeling plant.

Figure 5: Example of a hearing protection sign

Signs used to identify these areas should conform to  
AS 1319 - Safety signs for the occupational environment. 
An example of a suitable sign is illustrated in Figure 5 
above.

Hearing tests (audiometric testing)

If hearing protectors are required to be worn to control 
noise exposure below the standard, then hearing tests 
(audiometric testing) are required.

Further information

Contact the WorkSafe Victoria Advisory Service on 
1800 136 089 or go to worksafe.vic.gov.au

WorkSafe Publications

Noise Control – A step by step approach

Noise Control – Circular saws

Noise Control – Compressed air noise

Noise Control – Enclosures, barriers and screens

Noise Control – Fan and ventilation noise

Noise Control – Grinders

Noise Control – Hearing protection

Noise Control – Impact, vibration and materials 
handling noise

Guidance Note: Audiometric (hearing) testing

AS/NZS

AS/NZS 1269.3:2005 - Occupational noise 
management - Part 3 - Hearing protector program

AS/NZS 1270:2002, Acoustics - hearing protectors

AS 1319 - Safety signs for the occupational 
environment

Note: This guidance material has been prepared using the best  
information available to WorkSafe, and should be used for general use only. 
Any information about legislative obligations or responsibilities included in 
this material is only applicable to the circumstances described in the 
material. You should always check the legislation referred to in this material 
and make your own judgement about what action you may need to take to 
ensure you have complied with the law. Accordingly, WorkSafe cannot be 
held responsible and extends no warranties as to the suitability of the 
information for your specific circumstances; or actions taken by third parties 
as a result of information contained in the guidance material.

This guidance has been reviewed and updated for the sole purpose of 
amending year and regulation references relating to the Occupational 
Health and Safety Regulations, in line with amendments which came into 
effect on 18 June 2017.
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Background

Employers must ensure employees exposure to noise  
does not exceed the exposure standard by implementing 
the following hierarchy of control measures:

 • eliminate the source of noise

 • substitute noisy plant for quieter plant or processes  
or implement engineering controls

 • use administrative controls

 • provide hearing protection.

The noise exposure standard set out in the Occupational 
Health and Safety Regulations 2017 is an 8 hour average 
of 85dB (A) and a peak noise level of 140dB(C) at the 
employee’s ear position. Workplace noise that exceeds  
the noise exposure standard is considered dangerous to 
employees and must be controlled in accordance with  
the hierarchy of control.

Employers must apply each level of the hierarchy so far  
as is reasonably practicable before moving down to the 
next control measure. This means that an employer  
cannot go straight to hearing protection without first 
implementing higher level control measures so far as 
reasonably practicable.

Often a combination of control measures are required to 
effectively control risks associated with workplace noise.

Materials Handling

Materials handling in a workplace can generate high noise 
levels due to impact and mechanical vibration of surfaces 
such as chutes, hoppers, metal panels, machine guards, 
covers and conveyors.

Damping

Vibration of structures can also resonate (or ‘ring’) 
depending  on the size, type and thickness  of the material 
or panel. Resonance (or ‘ringing’) strongly amplifies the 
noise emitted by vibrating panels and plates. However, the 
application of a small amount of damping material can 
significantly reduce the noise as illustrated in figure 1.

Tapping a glass
produces a loud
resonance

Damping
the glass 
removes the 
resonance

Figure 1: When a wine glass is struck it resonates for quite some time.  
If the glass is touched with the tip of a finger, the resonance is  
dampened and the ringing stops.

Damping (sound deadening) involves applying a 
viscoelastic or bituminous type material (eg mastic, asphalt) 
to large thin vibrating surfaces such as metal chutes, 
hoppers and machine guards to reduce the vibration and 
radiation of noise.

Unconstrained layer of damping material Damping material in sandwich construction

Damping material

Sheet metal

Figure 2: unconstrained (single layer) and constrained (sandwich) 
damping.

Damping materials can be painted, sprayed, troweled,  
or glued onto the noisy surface (usually sheet metal). 
Self- adhesive dampening sheets are also commercially 
available and can be stuck on the inside or outside of the 
surface. Noise reductions of 5-25dB(A)  can be achieved 
whenmost of the surface is covered with a damping layer 
of at least half the thickness of the panel to be treated.

Constrained damping (figure 2) involves sticking a rigid 
second layer (even a very thin layer of sheet metal or foil) 
over the viscoelastic damping layer. This type of damping  
is more rugged and generally more effective.
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Information about Noise Control – Impact, vibration & materials handling

Controlling impact or vibration noise

High impact is a common source of noise during materials 
handling when objects drop from a height onto a hard 
surface such as metal hoppers or collection bins. The level 
of noise depends on the size and type of material, weight 
and speed of the object. Reducing the drop height of an 
object from 5 meters to 5cm can reduce noise by about 
20dB(A).

Control of impact and vibration noise (including resonance)
can be achieved by elimination or reducing the force of 
impact, dampening or stiffening surfaces, isolating 
mechanical vibration and reducing operating speeds  
or pressures.

The following is a list of ways to reduce impact or  
vibration noise:

 • reduce drop heights

 • change the angle of impact to reduce the force  
of impact

 • use resilient rubber type materials to absorb the  
impact of falling objects

 • use resilient mats for cut-offs falling on the floor  
below work benches or guillotines

 • fit rubber buffers to stop points

 • apply a progressive cutting edge to punch tooling  
on power presses to reduce impact noise

 • use conveyor belts rather than rollers which rattle

 • use conveyors with spacers to prevent components 
striking against each other during transportation

 • reduce the speed of the conveyor belt

 • use wire mesh guards if solid panels vibrate

 • use brass oFrrehe eheliigchat l type gears that are 
dampened and mesh together better

 • apply a layer of damping or ‘deadening’ material  
(eg bituminous or rubber materials) to vibrating panels

 • apply temporary dampening panels to sheet metal 
during fabrication, cutting and machining

 • stiffen/brace surfaces to reduce vibration

 • use perforated plates or woven metal mesh instead  
of sheet metal

 • use materials with inherent damping (eg plastic instead 
of steel)

 • clamp work-piece using rubber-lined clamps to reduce 
vibration

 • dampen or increasing mass of work benches to reduce 
general impact noise.

Examples of noise controls 

Roller conveyer

Plate

Adjustable
height
collector

Figure 3: Plates falling from a roller conveyor down on to a collection 
table causes very intense impact noise. A self-levelling or adjustable table 
or container reduces the fall height and reduces the noise generated.

Free height

Hopper

Free height

Heavy duty abrasion
resistant inner skin

Conveyor surfaces covered with
thick abrasion resistant material

Hopper

Continue lining over length
where impact occurs

Hopper wall

Resilient damping layer

Free height

Figure 4: Materials falling from a conveyor belt causes impact noise. 
Reducing the drop height, lining the hopper with impact absorbing 
material and damping material will reduce the noise generated.
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Steel

Damping layer

Steel

Cover of ordinary steel sheet

Figure 5: Panels on machinery, motors or pumps are prone to vibration 
and are therefore a source of radiated noise. Use of a laminated panel 
with damping properties can reduce noise significantly.

 
 

	

Figure 6. Using a wire mesh bin instead of one made from sheet metal 
reduces impact noise. Resilient polyurethane type wheels can also be 
fitted to the bin to reduce rattling on uneven flooring.

Further information

Contact the WorkSafe Victoria Advisory Service on 
1800 136 089 or go to worksafe.vic.gov.au

WorkSafe Publications

Noise Control – A step by step approach

Noise Control – Circular saws

Noise Control – Compressed air noise

Noise Control – Enclosures, barriers and screens

Noise Control – Fan and ventilation noise

Noise Control – Grinders

Noise Control – Hearing protection

Noise Control – Impact, vibration and materials 
handling noise

Note: This guidance material has been prepared using the best information 
available to WorkSafe, and should be used for general use only. Any 
information about legislative obligations or responsibilities included in this 
material is only applicable to the circumstances described in the material. 
You should always check the legislation referred to in this material and 
make your own judgement about what action you may need to take to 
ensure you have complied with the law. Accordingly, WorkSafe cannot be 
held responsible and extends no warranties as to the suitability of the 
information for your specific circumstances; or actions taken by third parties 
as a result of information contained in the guidance material.

This guidance has been reviewed and updated for the sole purpose of 
amending year and regulation references relating to the Occupational 
Health and Safety Regulations, in line with amendments which came into 
effect on 18 June 2017.
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