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Noise Code of Practice 2004

Important information about the code

e The code replaces the Workplace Health and Safety (Noise) Advisory Standard made on 3
December 1998.

The code was made on 2 March 2004.

The code commenced on 8 March 2004.

The code was amended on 28 April 2006 and 5 December 2008.

The code expires 10 years after it commenced.

What is this code of practice about?

The purpose of the Noise Code of Practice 2004 is to give practical advice about identifying sources
and levels of noise, assessing exposure to noise and eliminating or minimising noise exposure as a
risk to health and safety at the workplace.

Workplace health and safety obligations

The Workplace Health and Safety Act 1995 (the Act) places obligations on people at workplaces to
ensure workplace health and safety. Workplace health and safety is ensured when people are free
from death, injury or illness or risk of death, injury or illness caused or created by any workplace,
work activities, relevant workplace areas or plant or substances for use at a workplace. Ensuring
workplace health and safety involves identifying and managing exposure to risks at your workplace.

Obligation holders

In regards to noise the following persons may have obligations under the Workplace Health and
Safety Act 1995:

e persons conducting a business or undertaking (this includes employers and self-employed
persons)

persons in control of workplaces

principal contractors

designers of plant

manufacturers of plant

suppliers of plant

erectors and installers of plant

manufacturers of substances for use at workplace

suppliers of substances for use at workplace

designers of buildings or other structures used as workplaces

persons in control of relevant workplace area

persons in control of fixtures, fittings or plant included in relevant workplace area
owners of specified high risk plant.

Persons may owe obligations in more than one capacity, for example an employer may also be a
person in control of a workplace and/or a person who conducts a business or undertaking.
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Obligations of a person who conducts a business or undertaking (a ‘relevant
person’)

The Workplace Health and Safety Act 1995 places obligations on a person who conducts a business

or undertaking. The Act refers to a person who conducts a business or undertaking as a ‘relevant

person’. The obligations apply whether or not:

e the relevant person conducts the business or undertaking as an employer, self-employed person
or otherwise

e the business or undertaking is conducted for gain or reward

e aperson works on a voluntary basis.

Relevant persons have an obligation to ensure:

e the workplace health and safety of their workers and any other persons is not affected by the
conduct of the relevant person’s business or undertaking

e their own workplace health and safety.

The term ‘relevant person’ is also used in the Workplace Health and Safety Regulation 2008.

Where this code of practice provides advice to employers and self-employed persons on managing
exposure to risks, other persons who conduct a business or undertaking may also find this advice
applicable depending on their circumstances.

How can | meet my obligations?

Under the Act, there are three types of instruments to help you meet workplace health and safety
obligations — regulations, ministerial notices and codes of practice.

If there is a regulation or ministerial notice about a risk, you must do what the regulation or notice
says.

If there is a code of practice about a risk, you MUST either:

(a) do what the code says

(b) do all of the following:
- adopt and follow another way that gives the same level of protection against the risk
- take reasonable precautions
- exercise proper diligence.

If there is no regulation, ministerial notice or code of practice about a risk, you must choose an
appropriate way to manage exposure to the risk and take reasonable precautions and exercise proper
diligence to ensure that your obligations are met.
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1. What is noise?

Noise is unwanted sound* that may damage a person’s hearing. Noise or sound consists of relatively
small changes in atmospheric pressure. The changes are detected by the eardrum and carried to hair
cells in the inner ear. These hair cells convert the pressure changes to electrical pulses which are
sent to the brain. The brain is then able to process these electrical pulses into meaningful sounds.

The amount of damage caused by noise depends on the total amount of energy received over time.
This means as noise becomes louder it causes damage in less time.

Sound pressure level? is measured in decibels (dB). The decibel scale is logarithmic, or compressed,
as the human ear is capable of hearing a broad range of sound pressures® .

For every unit change in sound pressure there is a greater than unit decibel change. For example:

e an increase of 3dB represents an approximate doubling of the sound energy

e anincrease of 10dB represents an approximate 10 fold increase in sound energy and will sound
twice as loud to our ears.

1.1 What is excessive noise?

Excessive noise is defined in the Workplace Health and Safety Regulation 2008 and means a level

of noise above:

e Laegsn Of 85 dB(A) - that is, an 8 hour equivalent continuous A-weighted* sound pressure level
of 85 dB(A)°, referenced to 20 micropascals
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! “sound’ means small fluctuations in the air pressure that result in a wave capable of exciting in a listener the sensation
of hearing.

2 *sound pressure level (SPL)’ means the relative magnitude of sound pressure, customarily expressed in decibels
referenced to 20 micropascals.

% *sound pressure’ means the alternating component of the pressure at a point in a sound field.

* *A-weighted’ means a standardised frequency response (in dB(A)) used in sound measuring instruments and
corresponding approximately to the human ear response.

®*dB(A)’ means A-weighted decibels.
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e LC,peak of 140 dB(C) - that is, a C-weighted® peak sound pressure level of 140 dB(C)’ ,
referenced to 20 micropascals.

What does LAeq,8h of 85 dB(A) mean?
L aeqen OF 85 dB(A) means the actual energy of varying noise levels experienced over a working
period is equivalent to 8 hours of a continuous steady A-weighted sound pressure level of 85 dB(A).

In simple terms, this can be shown in the following graph which has a range of time/sound level
variations equivalent to a daily noise exposure® level. For example, a person exposed to a
continuous sound pressure level of 94dB(A) over a period of 1 hour has experienced the same noise
exposure as a person that is exposed to a continuous sound pressure level of 85 dB(A) over 8 hours.
The graph demonstrates the allowable noise exposure, in hours per day for various sound levels.

Scientific evidence indicates that continuous exposure levels above 85 decibels, during a normal 8
hour working day, represent an unacceptable risk to the hearing of those exposed.

Daily noise exposure levels
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What does LC,peak of 140 dB mean?

LC,peak of 140 dB(C) means a C-weighted peak sound pressure level of 140 dB(C). Levels of noise
above LC,peak of 140 dB(C) can cause immediate hearing damage. This is often referred to as
‘acoustic trauma’ and can result from an event that causes very loud noise, for example, an
explosion or drop forcing.

1.2 How is a person’s hearing damaged?

A person’s hearing ability can become temporarily or permanently impaired if the person’s
unprotected ear is exposed to excessive noise.

Temporary hearing impairment is known as temporary threshold shift and may be experienced as
dull hearing. It may also cause ringing in the ears after noise exposure. Recovery from temporary
threshold shift may take from a few seconds to several days or weeks, depending on the severity of
the noise exposure. However in many cases, ‘normal’ hearing returns overnight giving the false

® «C-weighted’” means a standardised frequency response (in dB(C)) used in sound measuring instruments and
corresponding approximately to the human ear response.
"+dB(C)’ means C-weighted decibels.

‘noise exposure’ means the amount of sound energy the unprotected ear of a person is exposed to, given as LAeq,8h or
as Lpeak.
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impression that the person has fully recovered. A person who experiences temporary threshold shift
repeatedly can suffer permanent hearing damage if noise exposure continues.

The severity of noise induced permanent threshold shift will vary with the characteristics of the
noise. The level, duration and pattern of noise exposure and a person’s own susceptibility to hearing
impairment determine the severity of damage.

Hearing damage of this type is often accompanied by a permanent ringing, buzzing or roaring
sounds in the ears, which is known as tinnitus.

1.3 What are the effects of noise exposure?

Exposure to excessive noise

Noise at the workplace is a major cause of deafness in Queensland. Not only does workplace noise
cause deafness, it can also contribute to increased absenteeism and worker turnover, as well as
lowered work performance. It can also contribute to workplace injuries and accidents.

Occupational noise induced hearing loss is a major compensable industrial disease in Australia and
entails substantial economic and social costs.

A person working with or near noisy machinery or equipment may be affected by high direct or
ambient noise® and may develop noise-induced hearing loss (NIHL) as a result of working under
those conditions. Both temporary threshold shift and permanent hearing damage can affect a
person’s social and work life.

Some of the effects of noise-induced hearing loss™ include:

e At first, dulled hearing and ringing in the ears. If exposure continues, the next phase is
a reduced ability to hear high pitched sounds, for example, the letters F, S, T, Kand C. This is
followed by a more noticeable hearing impairment.

Other effects are:

e raised blood pressure

e increased heart rate and stress resulting in irritability and headaches, and

e reduced ability to hear malfunctioning equipment, alarm signals or verbal warnings.

Permanent and severe tinnitus may disrupt sleep, reduce concentration and lead to irritability or
depression. Vibration effects from exposure to excessive noise can also affect a person’s sight, for
example, loss of clarity, colour perception and night vision.

Permanent NIHL cannot be reversed or cured. People suffering from NIHL often have
communication and personal relationship problems. They also experience social isolation and
degradation of the quality of life. Family and friends are often also affected and experience the
secondary effects of the condition.

Hearing aids may be of some benefit in overcoming some of the problems but normal hearing can
never be fully restored. Twenty percent of people affected by NIHL also suffer from tinnitus, or
ringing in the ears. Severe tinnitus can be experienced by the sufferer 100% of the time.

° ‘ambient noise’ means the all-encompassing noise associated with an environment, being a composite of
sounds from many sources near and far.

19 ‘noise-induced hearing loss’ means hearing impairment arising from exposure to excessive noise at work.
Occupational noise-induced hearing loss is also commonly known as industrial deafness.
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Exposure to low level noise

Relatively low noise levels, like those in offices, typically range between LAeq,8h 40 and 75dB(A).
These noise levels depend on the interior construction of the workplace and the activities carried
out. Under these conditions, low noise levels are not capable of causing NIHL. However, they are
known to cause stress and other adverse health effects in some cases.

People may experience stress in different ways. For example, stress can take the form of fatigue,
anxiety, depression, hostility or aggression.

Noise may lead to:

e loss of concentration

e speech interference, and

e sStress.

Stress related symptoms include:
e irritability, headaches, moodiness and insomnia, and
e disturbance of psychomotor reactions.

The body will try to cope with a situation of intrusive background noise by adapting its biological
functions. These adjustments are made by increasing the heart rate and raising the blood pressure.
Also, more hormones like adrenaline and cortisol are released into the body. Under stressful
working conditions, prolonged high levels of these hormones may lead to more serious health
effects.

Health effects may consist of:

e raised blood pressure and heart rate, including the risks of stroke and heart attack
e reduced immune response, and

e gastric ulcers.

Exposure to both excessive or low levels of noise can result in:

e increased absenteeism

reduced productivity due to fatigue and low concentration

increased production costs

reduced quality of work/product/service, and

reduced ability to communicate, for example, difficulty in holding a telephone conversation.

These results can be avoided if an employer or other obligation holder takes steps to manage the
risks from exposure to noise at the workplace.

2. Responsibilities
2.1 Obligation holders

The following persons have responsibilities under the Workplace Health and Safety Act 1995 to
ensure protection for workers from excessive noise:

e employers

persons conducting a business or undertaking

persons in control of workplaces

principal contractors

designers, manufacturers and suppliers of plant


http://www.legislation.qld.gov.au/LEGISLTN/CURRENT/W/WorkplHSaA95.pdf

e erectors and installers of plant, and
e workers and other persons at a workplace.

Steps these persons can take to manage noise exposure at work include:

e carrying out a risk assessment to determine the risks from noise exposure

e developing a noise control policy and hearing conservation program, and

e providing workers with information on noise, the risks from noise exposure and the control
measures put in place at the workplace.

Information

Providing information about noise is one way to help ensure workers’ health and safety.
Information can be in different forms, for example, brochures, guides, signs, symbols, diagrams and
videos. Most importantly, information should be easy to understand. This means considering the
literacy levels and different languages used by workers.

Information can include:

e what noise is

e the range of health effects that can result from exposure to noise

e disadvantages to a person’s work and social life due to adverse health effects from noise
exposure

e details about noise exposure at the workplace

e reasons for using noise control measures

e specific control measures required for each worker’s job (this may include instruction in the
correct use and maintenance of noise control equipment and correct methods of operation for
minimising noise levels)

e the noise control policy and hearing conservation program and timetable for future
improvements

e the arrangements for reporting defects likely to cause excessive noise at work

e when and how to use personal hearing protectors provided and their proper care and
maintenance, and

e obligations of obligation holders and workers.

Consultation

Consultation between obligation holders (particularly relevant persons who may be employers) and
workers at the workplace can help achieve workplace health and safety. Consultation should take
place early in the planning stage for the introduction or purchase of any potentially noisy plant or
changes to existing plant at the workplace.

Consultation with those affected should be undertaken when a risk assessment is being carried out
at the workplace.

Consultation is effective when:

e Workers have an opportunity to participate in consultation.

e There is a workplace health and safety officer and/or workplace health and safety representative
who has access to relevant information on noise risks at the workplace and enough time to
consider the implications of this information.

Training
Training workers is an important part of a prevention strategy that can help achieve workplace
health and safety.



The objectives of training should be to:

e Minimise NIHL and tinnitus by an approach that emphasises engineering noise control
measures.

e Recognise and promote an understanding of the nature of noise-related health effects, including
the cumulative effects of workplace noise and other exposures to noise such as domestic and
leisure activities and ototoxins™.

e Promote the adoption of a systematic approach to the management of exposure to excessive
noise.

Those who require training include:

e managers and supervisors of workers who may be exposed to risks from exposure to excessive
noise at work

e workers who may be at risk from exposure to excessive noise and/or ototoxins at work

e workplace health and safety committees and workplace health and safety representative(s), and

e staff responsible for purchasing plant, noise control equipment, personal hearing protectors and
design, layout, organisation and scheduling of work.

Training methods, content and materials will vary for each group in the organisation and should be
tailored to meet specific needs. The workplace noise control policy and hearing conservation
program should be readily available to all participants. Topics that should be covered in training
include:

e The effects of noise on hearing and health and the occupational and social effects of NIHL.

e The obligations of relevant persons who may be employers and workers.

e Anoverview of the noise control policy and hearing conservation program for the workplace.

e The nature and location of noise hazards in the workplace associated with the technology, plant
and/or work practices workers use at work.

e The nature of the general noise control measures in use or planned for the workplace. The
specific control measures necessary in each worker’s own job (this can include instruction in
the correct use and maintenance of exhaust silencers, enclosures and other measures that
minimise noise levels).

e When and how to use personal hearing protectors provided (this can include selection — for
example, what types are available - fitting, proper care and maintenance).

e The arrangements for reporting defects in plant or the workplace that are likely to cause
exposure to excessive noise.

e The purpose and nature of audiometric testing™2.

e Reasons why levels of noise above Laegsn Of 85 dB(A) and Lc peak 140 dB(C) are “excessive’
and create risks to workplace health and safety.

3. Noise assessments

A noise assessment may be simple or quite complex, depending on the type of workplace, the
number of workers and the information already available regarding noise exposure levels. The
detail and accuracy needed will depend on individual circumstances.

1 «ototoxin’ means a chemical that may cause hearing loss, independent of noise exposure, or which may
E)otentiate noise-induced hearing loss by synergistic effects.

‘audiometric test’ means the measurement of the hearing threshold levels of a person by means of
monaural pure tone air conduction threshold test
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3.1 When should a noise assessment be done?

Obligation holders should carry out noise assessments when workers and others may be exposed to
risks from noise levels above Laeqgn 85 dB(A) and/or Lc peak 140 dB(C), (i.e. excessive noise). If
noise exposure is marginally below Laeqgn 85 dB(A) the noise levels should be reassessed whenever
any changes that may increase noise exposure are made.

A noise hazard identification checklist is supplied in Appendix 1. This checklist can be used as a
preliminary assessment to indicate whether a more detailed assessment is required.

3.2 What is the aim of a noise assessment?

Noise assessments vary depending on the severity of the risks at the workplace. The general aim of

a noise assessment is to:

e Identify all persons likely to be exposed to excessive noise. Generally, this will involve the
evaluation of Laeqsn and measurements of peak noise levels where relevant.

e Obtain information on noise sources and associated work practices. This information will help
decide what measures should be taken to reduce noise levels.

e Check the effectiveness of measures taken to reduce noise exposure or the risks from noise
exposure. If a base-line has been established in a more comprehensive assessment and there has
been no change at the workplace it may be possible to restrict future surveys. These surveys
would measure noise levels at a few defined positions and under a restricted range of working
or loading conditions of the equipment involved.

e Help choose appropriate personal hearing protectors for persons exposed to risks from
excessive noise.

e Define hearing protection areas at work.

3.3 How often should noise assessments be carried out?

The period between carrying out noise assessments can be decided by employers in consultation

with workers. Noise assessments should be repeated at least every five years or whenever there is:

e installation, adjustment or removal of plant

e any change in workload or equipment operating conditions likely to cause a significant change
in noise levels

e achange in building structure likely to affect noise levels, or

e modification of working arrangements affecting the length of time workers are exposed to
noise.

Noise assessment records should be made available in a consistent format and be available for
inspections by management, workers and any workplace health and safety representatives and
relevant authorities. Where possible, the records should be kept at or near the workplace to which
they apply. Where this is not possible, for example, at a workplace where construction work is
being performed, the records should be kept available at an appointed office.

3.4 How to carry out a noise assessment

This depends on the type of workplace, the number of persons at risk from noise exposure and the
information already available on noise levels at the workplace.



If there is no prior information available, an assessment should establish if there are excessive noise
levels at the workplace.

In some cases, more complex measurements are required to determine a person’s exposure to noise
with acceptable accuracy, or for the selection of personal hearing protectors. For example, octave
band analysis*® of the noise may be desirable if it contains intense tonal, high frequency or low
frequency components. Other situations which may warrant more complex measurement include
workplaces with variable noise levels over the period of a day (or longer period) and jobs where
workers move in and out of areas where excessive noise exists.

More detailed information on noise measurement and recording is available in AS/NZS 1269.1 -
Occupational Noise Management — Measurement and assessment of noise immission and exposure.

A person who carries out a noise assessment should meet the competency requirements of
Appendix A of AS/NZS 1269.1 Occupational Noise Management - Measurement and assessment of
noise immission and exposure, including:

e knowledge of the aim of an assessment

e the correct way of using instruments and their limitations

e the normal operating conditions of the workplace, and

e relevant Australian Standards and statutory requirements.

Information about instruments used in the monitoring of noise at the workplace is given in
Appendix 2.

Results of noise assessments
Where a noise assessment shows that workers are exposed to excessive noise, steps to prevent the
risks from such noise exposure must be taken.

Low level noise assessment

When noise levels may fall in the Laeqsn range of 55 to 85 dB(A) and workers or others have
indicated that a problem exists with this level of noise, a noise assessment should be carried out.
Where the assessment shows a risk exists, elimination, engineering or administrative control
measures should be implemented.

4. How should noise be managed?

4.1 Risk management

The best way to manage noise is to:

e identify the hazard (noise and its source)

assess the risks that may result because of the hazard

decide on the control measures to prevent or minimise the risks
implement the control measures, and

monitor and review the effectiveness of the measures.

This is called ‘risk management’. It is a systematic and logical way to ensure workplace health and
safety. A risk assessment should consider the risks to all persons at the workplace who may be
affected by noise exposure, including subcontractors and members of the public.

13 ‘octave band analysis’ means analysis of the frequency content of noise into octave bands.

8


http://www.standards.com.au/catalogue/script/Details.asp?DocN=AS0733765475AT
http://www.standards.com.au/catalogue/script/Details.asp?DocN=AS0733765475AT

If a risk assessment shows noise exposure is a risk to workplace health and safety, an employer
should develop a noise control policy and hearing conservation program to implement control
measures and manage risks from noise exposure at the workplace.

For more information about the risk management process see the Risk Management Code of
Practice.

4.2 What is a noise control policy?

A noise control policy sets goals for noise exposure levels to be achieved and sets out the broad
strategies for achieving these goals.

A noise control policy should cover issues like:

goals for noise exposure and peak noise levels

design goals for new workplaces and plant

selection and purchase of quiet plant

noise controls for temporary work areas and situations

agreements with contractors for the responsibility of noise control and provision of information
audiometric testing and availability of records

funding for a hearing conservation program, and

the period of review for the hearing conservation program.

An obligation holder who develops a noise control policy should consult with workers and any
workplace health and safety representatives at the workplace about the content of the policy. Copies
of the noise control policy should be available to all workers and workplace health and safety
representatives on request and form a basic part of the information, induction and training activities
at the workplace. This information should also be made available to inspectors on request.

4.3 What is a hearing conservation program?

A hearing conservation program sets out the ways to achieve goals for noise exposure levels. It may
cover issues like:

nominating a person to be responsible for overseeing implementation of the program
carrying out preliminary noise checks to assess if problems with noise exposure are likely to
exist

choosing the type and detail of noise assessments to be carried out, the period between
assessments and who should carry them out

developing a program to choose new or replacement plant likely to minimise noise exposure
deciding if engineering noise control measures are possible and the priorities to be given to
sources of noise

choosing suitable administrative noise control measures

choosing, providing and maintaining suitable personal hearing protectors appropriate to work
conditions

identifying hearing protection areas by the use of appropriate signs

providing induction and on-going training and education to workers

providing audiometric testing as soon as possible after the commencement of employment, to
determine base level hearing measurements

providing audiometric testing periodically, to determine any hearing loss

maintaining relevant records and making them available to certain persons. The records should
be kept in a form easily understood by those likely to be at risk from noise exposure

9



e developing monitoring procedures like:
- checking noise control measures are maintained in good order and used during the operation
of noisy machinery, for example, silencers and enclosures
- checking the noise level to make sure hidden defects are not causing excessive noise levels,
and
- monitoring the use of personal hearing protectors and checking that hearing protectors are
maintained in good condition.

5. What are noise control measures?

Noise control measures are ways to manage the risks from exposure to noise. The following control
measures are listed in order of the most effective way of managing risks from noise:

e elimination

e engineering controls

e administrative controls, and

e personal hearing protectors.

One control measure may prevent the risks from exposure to excessive noise; however, usually a
combination of control measures has to be used. In line with risk management principles
elimination, engineering and administrative control measures are preferred because they actually
reduce a person’s exposure to noise. Personal hearing protectors reduce the risks from exposure to
excessive noise but do not actually reduce noise exposure.

5.1 Elimination - new plant and workplaces

There are several cost-effective noise control measures a person can use when buying new plant or
setting up a new workplace. These include the design of the installation area and the design and
construction of the new workplace.

Invitations to tender for the supply of new plant should specify a maximum acceptable level of
noise emission. If plant is to be purchased directly, without tender, noise emission data should be
obtained from suppliers to enable the plant with the lowest possible noise level to be selected.
Guidance for designers, manufacturers, importers, and suppliers of plant on the presentation of
information about noise levels emitted by plant is provided in Appendix 3.

New workplaces and installation sites for new plant in existing workplaces should be designed and
constructed to ensure exposure to noise is as low as possible. If new plant is likely to expose
persons to excessive noise, design features should include engineering noise control measures.
These measures can reduce noise to as low a level as possible.

Plant should be designed to prevent or minimise any risks to health or safety resulting from the

emission of noise. Where plant is to be designed for a particular workplace, designers should:

e obtain agreement with the client on goals for noise reduction, be aware of the noise control
policy for the workplace and set up a budget that will allow for effective noise controls at the
design stage

e consider the effect on overall noise levels of building reverberation'*, the building layout and
the location of workstations relative to plant

e consider the transmission of noise through structures and ducts

% reverberation’ means the persistence, by echo or reflection, of sound in an enclosure after the emission

by the source has stopped.
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e design for acoustical plant rooms and control rooms where appropriate

e design acoustic treatments for external environment control in a way that will reduce internal
noise and design acoustic treatments for internal environment control in a way that will reduce
external noise, and

e design plant to eliminate or control any risks to the hearing or health of persons resulting from
noise emissions.

5.2 Engineering controls - existing plant and workplaces

Once a noise assessment has been carried out and the need to reduce the noise exposure is
established, the task of controlling the noise can be addressed. Priority should be given to those
noise sources that contribute the highest noise exposure levels to the largest number of persons.

The need for noise control should be taken into account when deciding production methods or
processes.

There are three basic engineering noise control measures for managing noise levels:
e engineering treatment of the source

e engineering treatment of the noise transmission path, and

e engineering treatment at the receiver.

Engineering treatment of the source

Engineering treatment of the source is the preferred method of permanently removing the problem
of noise exposure due to machinery or processes at the workplace. All noise-emitting objects
generate airborne energy (noise) and structure-borne energy vibrations. The treatment of these noise
problems may require modification, partial redesign or replacement or the noise emitting object.

Subjective inspection or acoustical measurement of the source can identify how and where the noise
is generated. Some problems can be solved by relatively inexpensive and simple procedures. Noise
sources which are more difficult may require advice from specialists. This approach could provide
the most satisfactory results. A person who understands noise and the operation of the machine or
process is able to consider a range of options for treating noise at the source. Engineering noise
control measures can be specifically targeted at the machine and its parts, or towards the actual
processes, including material handling systems.

General noise control solutions and examples of particular engineering noise control measures that

can be carried out on machines include:

e Eliminating or replacing the machine or its operation by a quieter operation with equal or better
efficiency, for example, by replacing rivets with welds.

e Replacing the noisy machinery by installing newer equipment designed for operation at lower
noise levels. Machinery power sources and transmissions can be designed to give quiet speed
regulation, for example, by using stepless electric motors. Vibration sources can be isolated and
treated within the machine. Cover panels and inspection hatches on machines should be stiff
and well damped.

e Correcting the specific noise source by minor design changes, for example, avoiding metal-to-
metal contact by using plastic bumpers, replacing noisy drives with quieter types or using
improved gears.

e Maintaining a high standard of plant and equipment maintenance to reduce noise levels to as
low as practicable. Badly worn bearings and gears, poor lubrication, loose parts, slapping belts,
unbalanced rotating parts and steam or air leaks all create noise which can be reduced by good
maintenance. Plant and equipment resulting in excessive noise should be repaired immediately.
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Correcting the specific machine elements causing the noise by a local source approach. This is
preferable to considering the entire machine as a noise source. Examples of this include the
addition of noise barriers, noise enclosures, vibration isolation mountings, lagging to dampen
vibrating surfaces, mufflers or silencers for air and gas flows, or reducing air velocity of free
jets. These may be considered as a solution for the individual noise producing elements of the
total operation.

Separating the noisy elements that need not be an integral part of the basic machine. For
example, moving pumps, fans and air compressors that service the basic machine.

Isolating the vibrating machine parts to reduce noise from vibrating panels or guards.

Noise exposure can also be reduced by adopting less noisy processes, for example, mechanical
pressing rather than drop forging. Where possible, metal-to-metal impact should be avoided or
reduced. Vibration of the surfaces of the machine or the material being processed can be reduced by
adequate stiffness and damping, by careful dynamic balancing where high speed rotation is used
and by using suitable materials.

Material handling processes can also be modified to make sure that impact and shock noise sources
during handling and transport are minimised as far as possible. This may be achieved by:

minimising fall height of objects on to hard surfaces

stiffening and/or fixing damping materials to tables, walls, panels or containers where they are
struck by materials or items during processing

absorbing shocks by providing wear resistant rubber or plastic coatings

using conveyor belts rather than rollers, which are more likely to rattle, and

controlling the speed of processes to match practical or realistic production rates. This can
result in a smoother flow of production with less noise created by stop-start impact noise.

Engineering treatment of the noise transmission path

It may not be possible to change or modify the noise-generating equipment or processes by
engineering treatment of the source. In this case, engineering treatment of the noise transmission
path between the source and the workers or other persons should be investigated. Engineering
treatment of the noise transmission path includes isolating the noise-emitting object(s) in an
enclosure, or placing them in a room or building away from the largest number of workers, and
acoustically treating the area to reduce noise to the lowest possible levels.

Consider the following when carrying out engineering treatment of the noise transmission path:

Noise levels do fall over distance without any engineering treatment. Distance is often the
cheapest solution. However, it may not be effective in reverberant conditions.

Erect a noise barrier between the noise source and the listener. Sometimes a partial barrier can
be effective. Where either area has a false ceiling, make sure the dividing wall extends to the
true ceiling. All air gaps in the wall should be closed and airtight.

Once a noise barrier is erected, further treatment may be necessary. This could include the
addition of absorbing material on surfaces facing the noise source.

Materials that are good noise barriers, for example, lead, steel, brick and concrete, are poor
absorbers of sound. The denser and heavier the material, the better the noise barrier will be.
Good sound absorbers, for example, certain polyurethane foams, fibreglass, rockwool and thick
pile carpet, are poor barriers to the transmission of sound. Absorbers work because they allow
sound to travel through their material turning the sound energy into heat energy.

Walls and machine enclosures should be designed to minimise resonances that will transmit
acoustical energy at the resonant frequency to the protected area. This can be achieved by
placing reinforcement or bracing in strategic areas during construction or modification.
Reduce the reverberation of the room where noise is generated as far as possible. This is best
achieved by the introduction of acoustically absorbent material(s). The presence of
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reverberation in a room shows the need for absorbing material. Excessive reverberation
produces unpleasant and noisy conditions that can interfere with speech communication.

Note: Reduction of the reverberation of a room may not lead to significant reduction of the
noise exposure level of people close to the source but will be useful for people further away
from the source.

Diagram 2

Diagram 3

Cadak contrel roan

Examples of engineering control measures (above)

Diagram 1 — Engineering treatment at the source
Installation of a perforated sheet metal and wire mesh cover, to replace previous solid metal cover
over belt drive and flywheel. Sound radiation is reduced at the source.

Diagram 2 — Engineering treatment of the noise transmission path
Hanging of sound absorbing baffles in the noise path provide low frequency absorption and are easy
to install.

Diagram 3 — Engineering treatment at the receiver
When noise cannot be contained at the source or the path it may be necessary to provide a quiet

control room. A well-insulated room is built and the floor plate is isolated from machinery
vibrations.

These principles can be put to use by:
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e using a sound-reducing enclosure which fully encloses the machine(s)

e separating the noisy area and area to be quietened by a sound reducing partition

e using sound-absorbing material on floors, ceiling and/or walls to reduce the sound level due to
reverberation

e using sound-absorbing baffles between workers and the noise source, and

e using acoustical silencers in intake and exhaust systems associated with gaseous flow activity,
for example, internal combustion exhaust systems or air conditioning systems.

Engineering treatment at the receiver

Where noise cannot be adequately reduced at the source, the environment in which the worker
conducts work should be looked at to see if it is desirable to protect the worker(s) instead of
enclosing the sound sources. In this case, design of a sound-proof room or sound reducing
enclosures should follow the same control principles as for the control of noise at the noise
transmission path, or improving the acoustic qualities of the structure between a noisy workplace
and an administration area or supervisor’s office etc.

Inspection and maintenance of controls

Vibration mountings, impact absorbers, gaskets, seals, silencers, barriers, absorptive materials and
other equipment controlling noise levels should be inspected and maintained regularly to make sure
they continue to be effective.

5.3 Administrative noise control measures

Administrative noise control measures should be used when it is not possible to reduce noise
exposure through engineering noise control measures. Administrative noise control measures
include:

e organising schedules so that noisy work is done when as few as people as possible are present
e notifying people in advance when noisy work is to be carried out so they can limit their
exposure to it

keeping people out of noisy areas if their job does not require them to be there

sign posting noisy areas

providing quiet rest areas for food and rest breaks, and

limiting the time workers spend in noisy areas by moving them to quiet work areas before their
daily noise exposure levels are exceeded.

It is not always possible to reduce noise emissions for some machines and equipment, for example,
large ball mills, angle grinders and explosive powered tools. In these cases, the operator should be
protected through the best available means possible. If administrative control measures are relied
on, there should be regular checks to ensure that they are fully and correctly complied with.

The following administrative noise control measures can be used depending on the noise levels at
the workplace.

Equipment maintenance programs

In most cases maintaining machines and equipment in good condition will reduce noise. Reductions
of machine noise by up to 10dB(A) can be achieved this way. Greater reductions can be
accomplished depending on the types of machines and equipment. The maintenance program
should include any modifications and/or additions for example, noise mufflers, vibration isolators,
duct silencers. This should occur as noise levels can increase due to inadequate maintenance,
clogging up or changes to machine settings or machine operations.
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‘Buy quiet’ program

Opportunities for implementing a ‘buy quiet’ program arise when:

e plans are being made for the building and setting up of a workplace

e expansion or refurbishment of the workplace is being considered, and
e new plant and equipment is to be purchased.

Quieter production and handling of materials should be considered when new plant or equipment is
being purchased. Prospective suppliers should be required to specify the expected sound pressure
levels from the plant in operation, as well as the possibility for further noise reductions and
associated costs. This will allow for a comparison of similar plant from competing suppliers.
Purchasers can compare this information with their own targets for noise levels.

Acceptable maximum noise levels for plant and equipment should be specified if tenders are
invited. Noise levels from new plant should not increase the current noise levels in the workplace.
This should be included in the specification.

Job rotation

Job rotation involves changing tasks performed by workers so they are not exposed to risks from
excessive noise, for example, if a worker is exposed to noise at a level of 94dB(A) for one hour, the
worker should spend the rest of the shift in a work area, eg an office situation, quiet enough so that
he or she is not further exposed to risks from noise and the total daily noise exposure level does not
exceed Laegsn 850B(A). It should be noted that noise exposure at a level of 94dB(A) for one hour is
a daily noise exposure equivalent to Laeqsh 850B(A).

5.4 Personal hearing protectors

A personal hearing protector is a device, or pair of devices, designed to be worn over or inserted in
the ears of a person to protect hearing. It is not appropriate to use personal hearing protectors in low
noise environments, that is Laegsn 55-85 dB(A). Noise levels in this range should be controlled by
elimination, engineering or administrative control measures.

HEARING
PROTECTION
MUST BE WORN
'I—_#'

Personal hearing protectors should be used when levels of excessive noise cannot be reduced by
using other control measures. Workers or others at the workplace should be:

e supplied with personal hearing protectors

e instructed in their correct usage

e instructed to wear them when exposed to noise, and

e monitoring the wearing of them by workers.

Personal hearing protectors should not be used as a substitute for engineering or administrative

noise control measures. Hearing protectors should normally be regarded as an interim measure
while reduction of noise exposure is being achieved by other control measures.
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In noisy areas removing personal hearing protectors for even short periods will significantly reduce
their effectiveness. This can result in inadequate protection and cause irreversible hearing damage.
Taking hearing protectors off for even 15 minutes in a day (3% of an 8 hour day) can expose a
worker to excessive noise. Hearing protectors need to be worn 100% of the time to be effective.

There are some problems with wearing personal hearing protectors for long periods in certain
environments. Some of these problems, like the risk of ear infections, can be reduced by regular
brief periods in quiet areas, without the hearing protectors. This practice should be included in a
personal hearing protection program.

A personal hearing protection program is a plan for protecting a person’s hearing and includes
regular hearing testing. A personal hearing protection program can be adopted where technical
problems make it impossible to reduce exposure to excessive noise by engineering or administrative
noise control measures, or delay their implementation.

Hearing protection areas

Areas where persons may be exposed to excessive noise should be signposted as ‘hearing protection
areas’. The boundaries of these areas should be clearly defined. No person, including visitors,
manager or supervisor, should enter a hearing protection area during normal operation unless they
wear appropriate personal hearing protectors. This is regardless of how long the person spends in
the hearing protection area.

Signs used to identify these areas should conform to Australian Standard 1319 - Safety signs for the
occupational environment. Correct selection can be confirmed with a supplier of workplace health
and safety signs. Additional signs within the hearing protection areas may also be necessary.

Alternative arrangements for defining hearing protection areas should be made in consultation with
workers if sign-posting is not possible. This should be done to make sure workers and others can
recognise situations where personal hearing protectors are required.
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Methods of achieving this include:

e attaching prominent warning notices to tools and equipment to show that personal hearing
protectors must be worn when operating them

e providing written and verbal instructions on how to recognise circumstances in which personal
hearing protectors are needed, and

o effective supervision of identified ‘hearing protection areas’.

)
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Selection of personal hearing protectors
It is important to ensure that personal hearing protectors will provide wearers with reliable adequate
protection. Personal hearing protectors should be selected in accordance with AS/NZS 1269.3 and
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should comply with the requirements of Australian Standard/New Zealand Standard AS/NZS 1270
Acoustics — Hearing Protectors. The attenuation values used in all selection procedures should be
derived from attenuation measurements made in accordance with AS/NZS 1270.

Suppliers should provide full information on the attenuation provided by the protectors, including
the SLC8O0 ratings, Class™ and octave band attenuation values. Supplier’s reports should be
available to workers and workplace health and safety representatives. Additional information is
available in the National Acoustics Laboratories’ publication Attenuation and use of Hearing
Protectors.
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When adequate hearing protection can be given by personal hearing protectors, the user should be
allowed to choose from the range of appropriate protectors. Individual selection of personal hearing
protectors should be based on:

e The degree of protection required in the worker’s environment. Personal hearing protectors
with unnecessarily high attenuation (noise reduction) may cause communication difficulties and
ultimately be unsuitable because of discomfort and inconvenience.

e Suitability for use in the type of working environment and the job invo