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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee AV-003, Acoustics, Human Effects to supersede AS/NZS 1269.0:1998,
Occupational noise management, Part 0: Overview.

This 1s Part 0 in a series of Standards as follows:

AS/NZS

1269 Occupational noise management

1269.0  Part 0: Overview and general requirements (this Standard)

1269.1  Part 1: Measurement and assessment of noise immission and exposure
1269.2  Part 2: Noise control management

1269.3  Part 3: Hearing protector program

1269.4  Part 4: Auditory assessment

The objective of this series of Standards is to provide requirements and guidance on all
facets of occupational noise management. It is recommended that the reader refer to all
parts of the AS/NZS 1269 series to better understand all relevant terminology and
objectives of occupational noise management.

The objective of this Part is to provide an overview to the series of Standards on
occupational noise management and to give requirements and guidance on adopting an
integrated approach to occupational noise management.

The main changes from the 1998 edition of the Standard are the inclusion of the informative
appendices on ototoxic agents and acoustic shock. In addition, the key steps in a noise
management program are set out as requirements.

The term ‘informative’ has been used in this Standard to define the application of the
appendix to which it applies. An ‘informative’ appendix is only for information and
guidance.

Exposure standards for occupational noise in Australia are declared in the National
Standard for Occupational Noise INOHSC:1007(2000)] which is published by the National
Occupational Health and Safety Commission. Commonwealth, State and Territory
legislation provide the actual noise exposure standards in force in each jurisdiction. In New
Zealand the Health and Safety in Employment Act (1992) and the Health and Safety in
Emplovment Regulations (1995) Part 2: Duties in relation to management of particular
hazards provide the relevant noise exposure standards.
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Occupational noise management

Part 0: Overview and general requirements

1 SCOPE

This Standard provides an overview of the AS/NZS 1269 series and general requirements
on occupational noise management. The series deals with noise as it affects hearing, but
does not deal with other effects of noise. It also provides an integrated approach to
establishing, implementing and evaluating an occupational noise management program.

The setting of occupational noise criteria 1s not within the scope of this series of Standards.
Such criteria are set by regulations or organizational policy, not by Standards Australia or
Standards New Zealand. Exposure standards may be found in the occupational health and
safety or related regulations that are applicable for the workplace under assessment. Criteria
lower than these exposure standards may be set by the organization’s noise policy.
NOTE: Noise constitutes only one of many relevant workplace issues which should be considered
for assessment as a component of an occupational health and safety survey. The AS/NZS 1269
series addresses the most relevant issues associated with occupational noise management. It does

not deal with associated issues such as community noise and general environmental noise. Further
advice on those issues should be sought from the Standards that deal with these issues.

In undertaking an overall occupational health and safety survey, the program should be carefully
planned to ensure that the need for assessment of all other pertinent occupational health and
safety 1ssues is considered.

2 REFERENCED DOCUMENTS

The following documents are referred to in this Standard:

AS/NZS
1269 Occupational noise management
1269.1 Part 1: Measurement and assessment of noise immission and exposure

1269.2 Part 2: Noise control management
1269.3 Part 3: Hearing protector program
1269.4 Part4: Auditory assessment

1270 Acoustics—Hearing protectors

3 DEFINITIONS

For the purpose of this Standard, the definitions below apply.

3.1 Emission

The radiation of sound from a sound source.
NOTE: See Paragraph A2 of Appendix A.

3.2 Excessive noise

Noise above the noise exposure criteria as set by the relevant statutory authorities or by the
organization’s noise policy, whichever is the lower.

COPYRIGHT
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3.3 Exposure

The presence of a person at a point of immission.
NOTE: See Paragraph A4 of Appendix A.

3.4 Hazard
Anything that may result in harm to the hearing of a person.
3.5 Immission

The influx of sound at a point.
NOTE: See Paragraph A3 of Appendix A.

3.6 Noise

All sound in the workplace, whether wanted or unwanted.

NOTE: For the purposes of this Standard the words ‘sound’ and ‘noise’ are interchangeable.
3.7 Protected exposure

The presence of a person wearing hearing protectors at a point of immission.
NOTE: See Paragraph A5 of Appendix A.

3.8 Risk

The probability of harm occurring to the hearing of a person.

4 OCCUPATIONAL NOISE MANAGEMENT

This AS/NZS 1269 series provides guidance and requirements on how to manage workplace
noise effectively and thereby minimize occupational noise-induced hearing impairment.

A cost-effective way to manage noise is to apply noise control measures to existing noisy
equipment and processes and to purchase quieter equipment in future.

For some workplaces, reducing noise levels may require the application of noise
management policies, planning and budgeting over a number of years.

While these control measures are being formulated and implemented, people need to be
protected from the effects of excessive noise through hearing protector programs. To be
effective, such programs should be carefully managed. AS/NZS 1269.3 therefore provides
comprehensive guidance and requirements on how to conduct an effective hearing protector
program as an interim measure for those people at risk.

A general policy in relation to occupational noise management should be incorporated into
the organizations health and safety policy.

The key steps in a noise management program shall be as follows:

(a) Hazard identification Senior management shall take responsibility for identifying all
hazardous and non-hazardous areas. Areas can be identified as potentially hazardous
by a preliminary assessment of the workplace (see AS/NZS 1269.1).

(b)  Risk assessment Where a potential noise hazard is identified the organization shall
arrange for a competent person (see AS/NZS 1269.1) to carry out a detailed noise
assessment. It shall also establish a specific noise policy which shall, as a minimum,
embody relevant regulatory requirements.

The policy shall set noise exposure goals, specific responsibilities for managers,
supervisors and employees and preferred methods of dealing with the problem.

COPYRIGHT
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Comparison of the results of the noise assessment (see AS/NZS 1269.1) with the
organization’s noise exposure goals shall indicate the extent of hazards and associated
risk. It will also show the extent of the noise reduction work that needs to be carried
out.

Employees shall be fully consulted in the development of the noise policy.

(c) Hazard and risk control The noise control management strategy shall be tailored to
the needs of the organization.

NOTE: Some of the factors influencing its design include—
(a)  the organization’s noise policy;
(b)  existing noise levels;

(c) the economic environment within the organization, that is, budget, production and
resource constraints;

(d)  the availability and practicability of solutions for identified noise problems;
(e)  consultation with all stakeholders;
(f) legislative requirements; and

(g)  future plans for the expansion or contraction of the organization’s activities.

The consultative process shall play an important role in achieving a workable
strategy.

(d) Program evaluation Program evaluation shall enable the following assessments to
be made:

(1)  The extent to which the program has met the targets, goals and objectives.
(11)  Whether resources are being effectively allocated.
(iii) The need for possible changes in the direction of the program.

The use of the AS/NZS 1269 series of Standards in this process of effective noise
management in the workplace is illustrated in Figure 1.

5 TRAINING

Training of key people in relevant aspects of occupational noise management is essential to
successful implementation of the AS/NZS 1269 series of Standards. Training needs and
program outlines are mentioned at appropriate points in the series. Reference should also be
made to relevant National Occupational Health and Safety Commission guidance booklets.

Employers should provide information and training on noise awareness to individuals in
workplaces likely to be exposed to an Laeq,sn greater than 75 dB(A).

NOTE: Appendix B comprises a list of documents that provide further information.

6 EXTENDED SHIFTWORK

When the shift duration on a particular day i1s 10 h or longer, the adoption of an equal
energy basis of assessment probably under estimates the potential damage risk. In such
circumstances, it 1s recommended that organizations increase the normalized noise exposure
level for the day (see AS/NZS 1269.1) before that level is compared with the noise
exposure criterion.

For the same reason a risk adjustment should be made when the working week exceeds 5
days (see AS/NZS 1269.1, Appendix E, Paragraph E9).
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7 INDUSTRIAL OTOTOXIC AGENTS

Workplaces may also contain ototoxic agents. Ototoxic agents are chemical substances that
have a detrimental effect on an individual’s hearing. Threshold shifts produced by these
agents may compound those produced by excessive noise exposure.

NOTE: See Appendix C for a list of implicated substances and further explanation.

8 NON-OCCUPATIONAL NOISE EXPOSURE

People who have significant occupational noise exposure should be informed that noise
exposures are cumulative and that it is in their interest to limit noise exposure and wear
hearing protectors when exposed to noise outside working hours, as well as at work.

9 ACOUSTIC SHOCK

Over the last few years in workplaces where there is constant use of telephones, particularly
is such places as the call centre industry, the phenomena of acoustic shock has been on the
increase. While acoustic shock i1s not strictly a noise exposure problem, improved
workplace acoustic conditions and suppression of telephone noises via an Acoustic Shock
Protective Device are part of an acoustic shock preventative program.

NOTE: More details are provided in Appendix D.

10 IMPULSE NOISE

Impulse noise 1s noise that consists of a distinct single pressure peak, a sequence of single
peaks. a single burst with multiple pressure peaks or a sequence of such bursts. Impulse
noise may be the only noise present or may be superimposed on a background of a
continuous noise. Impulse noise presents an additional noise hazard in that, if the peak level
is sufficiently high an instantaneous injury may result.

11 MEASUREMENT AND ASSESSMENT OF NOISE IMMISSION AND EXPOSURE

AS/NZS 1269.1 describes the types of noise assessments which may be required and
suitable noise measuring instruments to carry them out. The procedures for noise
measurement are also included.

The general objectives of these assessments are as follows:

(a) To determine the exposure to noise of all people likely to be exposed to excessive
noise. For the purpose of AS/NZS 1269.1, the exposure to noise of each person is
established in terms of—

(i)  eight-hour equivalent continuous A-weighted sound pressure level (Laeqsn) or
A-weighted noise exposure (E4 y); and

(i1) the peak sound pressure level (Ljcak. Lc peak)-

Exposure to noise is taken to be that determined at the person’s ear position without
taking into account any protection which may be afforded by personal hearing
protectors.

(b) To obtain more specific information that will help senior management decide what
measures to take to reduce noise.

(¢c) To check the effectiveness of any control measures which have been applied.

(d) To assist in the selection of appropriate hearing protectors where other control
measures are not practicable, or will take some time to plan and implement.

The type and detail of assessments carried out will depend on the use that is to be made of
the information obtained.
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The type of measuring instruments and procedures to be used for the measurement of noise
levels will depend on such factors as the type of workplace, type of noise, work patterns
and information required.

12 NOISE CONTROL MANAGEMENT
12.1 General

AS/NZS 1269.2 outlines noise control management strategies that should be implemented
in both existing and proposed workplaces. AS/NZS 1269.2 is applicable to all workplaces
and all types of noise, including those produced by human activity.

12.2 Strategies for noise control management
Noise control management strategies should recognize that—

(a) noise control 1s the most effective method of preventing noise injury in the
workplace:

(b) engineering noise controls are preferred over administrative controls;

(¢) employees and supervisors should be fully informed about noise problems and
involved in the development of solutions: and

(d) expert advice should be sought when dealing with technically complex situations.
12.3 Key elements of noise control management
Key elements of the strategies are as follows:

(a) Noise control planning for new workplaces, including clear consideration of noise
when specifying—

(1)  building requirements;
(11)  work processes;
(111) workplace layout; and
(1iv) machinery noise emission limits.
(b) Management of noise in existing workplaces, including—
(1)  defining responsibilities of managers, supervisors and other employees:

(11) setting up a ‘buy-quiet” purchasing system for future plant and machinery
purchases;

(111) providing information and training;

(1v) 1dentifying and ranking existing noise problems:

(v) investigating treatment options;

(vi) formulating and implementing a noise control plan; and

(vil) monitoring and evaluating implementation of the plan.

13 HEARING PROTECTOR PROGRAM

AS/NZS 1269.3 outlines the administrative responsibilities associated with a hearing
protector program, discusses the selection, use and maintenance of various types of hearing
protectors and gives information on training and motivation in regard to hearing protector
programs.

COPYRIGHT
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The attenuation of hearing protectors is measured by the procedure specified in
AS/NZS 1270. The extent to which laboratory attenuation is approached in real-world
workplace conditions depends on factors including the degree of diligence in the
implementation of a hearing protector program as described in AS/NZS 1269.3.

The enormous diversity of hearing protectors (both earplugs and earmuffs, their wide range
of attenuation and variations in their correct fitting) necessitates close attention to one-on-
one fitting instruction, supervision, motivation and evaluation under workplace conditions.

In reality, one-on-one fitting instruction may not always be possible. In such cases,
earmuffs are considered more likely to approach laboratory performance than earplugs.

Where earplugs are the type of hearing protector supplied or desired, then frequent training,
supervision and motivational one-to-one instruction appear to be required to increase real-
world attenuation to values approaching laboratory results.

14 AUDITORY ASSESSMENT

AS/NZS 1269.4 specifies procedures and requirements for air conduction pure tone
audiometry applicable to individuals whose hearing thresholds might be adversely affected
by occupational noise exposure.

The procedures and requirements are restricted to air conduction pure tone threshold
audiometry by earphones, without masking. Other forms of audiometry, such as bone
conduction pure tone threshold audiometry and speech audiometry, are not specified. The
procedures are not sufficient to diagnose the cause of an individual’s threshold impairment
or for the determination of percentage loss of hearing for compensation purposes.

Techniques for computer-controlled audiometry are not specified but may be used. If used,
computer-controlled audiometry shall be shown to produce results equivalent to manual
audiometry.

A procedure based on averaging of thresholds at the frequencies 3, 4 and 6 kHz across two
tests 1s presented in AS/NZS 1269.4. These are the three frequencies most likely to be
affected in the early stages of noise exposure. The procedure enables a change in average
threshold of 5 dB at these frequencies to be detected.

AS/NZS 1269.4 (in Appendix H) also provides information on new procedures using
evoked otoacoustic emissions that may provide an early warning of potential for hearing
loss.
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HAZARD IDENTIFICATION

Identify potential noise hazards (see AS/NZS 1269.1)

RISK ASSESSMENT

Conduct noise assessment (see AS/NZS 1269.1)
Evaluate and rank noise sources (see AS/INZS 1269.2)

HAZARD AND RISK CONTROL

Noise Control Management

—Eliminate or control the amount of noise to which people are exposed (see AS/NZS 1269.2)

—Establish noise control policies and management systems

—Arrange information and training

—Identify options for controlling excessive noise emission, immission and exposure

—Evaluate options

—Select options

—Document noise control plan

—Implement plan and monitor progress

—Review monitoring data regularly

—Report formally to senior management

Hearing Protector Program

Reduce risk arising from unavoidable exposure to excessive noise (see AS/NZS 1269.3)

—Identify range of suitable protectors

—Establish information and training program

—=Select protectors according to individual needs

—Signpost hearing protector areas

—Implement and monitor personal protector program

—Review monitoring data regularly

—Report formally to senior management

Auditory Assessment

Identify hearing impairments (see AS/NZS 1269.4)

—Conduct auditory assessment

—Arrange rehabilitation and compensation where appropriate

—Follow-up results

—Report formally to senior management

PROGRAM EVALUATION

Evaluate the overall occupational noise management program
(see AS/NZS 1269.1, AS/NZS 1269.2, AS/NZS 1269.3 and AS/NZS 1269.4)

—Audit each part of the overall program at least annually

FIGURE 1 USE OF THE AS/NZS 1269 SERIES OF STANDARDS
IN AN OCCUPATIONAL NOISE MANAGEMENT PROGRAM

COPYRIGHT
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APPENDIX A
NOISE EMISSION, IMMISSION AND EXPOSURE

(Informative)

Al GENERAL

The concepts of emission, immission and exposure underlie the approaches to noise
measurement and assessment, noise control and personal protection described in
AS/NZS 1269.1, AS/NZS 1269.2 and AS/NZS 1269.3 respectively. As shown in Table A1,
these concepts and approaches are linked to the source-path-receiver model of noise control
and to the hierarchy of hazard and risk controls (i.e. engineering controls, administrative
controls and personal protector programs) prescribed in occupational noise regulations and
codes of practice.

TABLE Al
HIERARCHY OF HAZARD AND RISK CONTROLS

Hierarchy of Point of Primary reduction Secondary
hazard and risk application reductions
controls
Engineering Source of noise Emission Immission. exposure
controls
Engineering Transmission path [mmission Exposure
controls or reception point
Administrative Organization of Exposure
controls work practices

NOTE: Some administrative controls,
e.g. increasing the distance between
source and people. mayv reduce
immission as well as exposure.

Personal hearing Exposed person Effective exposure
protectors (see Paragraph AS)

The relationship between the emission of sound, the resulting immission of sound and
exposure to sound is illustrated in Paragraphs A2 to A4.

A2 EMISSION

Noise emission describes the sound radiated into the environment or to a defined position
from a defined source such as a machine or equipment. Figure A1 provides a diagrammatic
illustration of noise emission. Noise emission 1s—

(a) machine or task related:; and

(b) specified by operating conditions.
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A3 IMMISSION

Noise immission describes the influx of sound at a particular location (e.g. a workstation)
from all sources such as machines, equipment, activities and the environment. Figure A2
provides a diagrammatic illustration of noise immission. Noise immission is—

(a) location related (e.g. a workstation);
(b) related to normal operation;
(¢) dependent on the duration (except for peak values L,..); and

(d) contributed to by all noise sources.

N

FIGURE A1 NOISE EMISSION OR SOUND RADIATION FROM A MACHINE
FIGURE A2 NOISE IMMISSION AT A PARTICULAR LOCATION

COPYRIGHT
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A4 EXPOSURE

Noise exposure occurs when a person is present at a location where noise immission is
occurring. Figure A3 provides a diagrammatic illustration of the noise exposure of a person.
The noise exposure is—

(a) person related (may include different workstations);
(b) related to typical operation;
(¢) dependent on the exposure duration (except for L..); and

(d) contributed to by all noise sources.

WS
3 (7

FIGURE A3 NOISE EXPOSURE OF A PERSON

AS PROTECTED EXPOSURE

Personal hearing protectors reduce the risk of hearing damage caused by noise exposure. A
quantity called ‘effective exposure level’, obtained by subtracting the attenuation of a
hearing protector from the level of noise in which it is worn, 1s used to indicate the reduced
risk (see AS/NZS 1269.3). Figure A4 provides a diagrammatic illustration of protected
exposure.

WS
X (7

FIGURE A4 PROTECTED EXPOSURE
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APPENDIX C

HEARING IMPAIRMENT DUE TO INDUSTRIAL
OTOTOXIC AGENTS

(Informative)

Cl1 GENERAL

Exposure to solvents, pesticides or toxic metals is capable of causing hearing impairment.
These agents may damage the cochlea and/or the auditory neurological pathways.
Impairment is more likely if an exposure to a single agent is combined with another agent
Or noise exposure.

Because of the multiplicity of confounding factors influencing the emergence of hearing
impairment, human epidemiological studies are limited but they do show measurable
effects. Animal studies have clearly shown hearing impairment, initially for large exposures
and recently for much smaller exposures. Most interactions between chemicals and noise
exposure cause additive effects on hearing. The possibility of synergistic effects is not
excluded.

Human exposure-response relationships remain unclear and chemical exposure standards
have not at this point been altered to reduce hearing impairment risks. Occupational noise
management programs should take into account possible exposures to those agents for
which there i1s human or animal evidence of ototoxicity. Other substances with similar
molecular structures and other toxic metals are not to be assumed as without danger simply
because no clear epidemiological evidence is available. When there is a co-existing noise
hazard of even mild degree it should be assumed that the risk of hearing impairment is
higher.

In particular when individuals are exposed to known or suspected ototoxic agents their
noise exposure limit should be reduced as a precautionary measure.

Some examples of industrial ototoxic agents are solvents including toluene, styrene,
trichloroethylene, carbon disulphide, hexane and butanol, and toxic metals including lead,
mercury and trimethyltin. Also mixtures of solvents that include xylene, heptane and ethyl
benzene have been implicated in some ototoxic studies.
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APPENDIX D
ACOUSTIC SHOCK

(Informative)

D1 ACOUSTIC SHOCK

Acoustic shock is a term used to describe the physiological and psychological symptoms a
person may experience after having a sudden, unexpected, loud sound, usually via a
telephone headset or handset and usually does not result in hearing loss. It is not the same
as acoustic trauma caused by peak noise levels greater than 140 dB.

Acoustic shock has been defined* as ‘any temporary or permanent disturbances of the
functioning of the ear, or the nervous system, which may be caused to the user of a
telephone earphone by a sudden sharp rise in the acoustic pressure produced’. Exactly what
may produce this sound is unclear, however, it 1s thought to be produced unintentionally,
for example, by misdirected fax signals or electronic interference or intentionally by a
telephone user making a sudden loud noise (e.g. blowing a whistle).

Acoustic shock 1s mostly frequently reported in call centres. Currently acoustic shock 1s not
completely understood and those interested should refer to recent literature (Patuzzi: 2001,
Milhinch and Doyle: 2000). However, it is now realized that acoustic shock is not due to
one single cause.

While acoustic shock may be triggered by a single incident of any unexpected loud noise
over the telephone line as mentioned above, it appears that this may simply be the
culmination of various psychological and psychosomatic stressors in the workplace. These
stressors may include work pressure; economic constraints, strict or unrealistic performance
measures, anxiety concerning poor working conditions, or general stress from speaking to
irate clients.

What is agreed i1s that when an event occurs, an individual may experience a shock or
startled reaction. In extreme cases, mmdividuals have been known to ‘fall’ to the floor
(Tullio’s syndrome), experience nausea, vertigo, vomiting and sharp pain in the ear. Other
symptoms include facial numbness, tingling or pain around the ear, face and/or neck and
loss of balance.

In most cases there is no actual significant loss of hearing and as the symptoms diminish,
the individual recovers and is able to return to work. Difficulties arise when secondary and
tertiary symptoms arise that may severely disrupt the return to work process. Secondary
symptoms are consistent with stress related problems and include headache, anxiety and
fatigue. Tertiary symptoms include anger, hypersensitivity to loud sounds, depression,
anger, anxiety concerning the use of a telephone or headphone and ‘phonalgia’ pain
resulting from exposure to loud sound.

D2 MANAGEMENT OF THE ACOUSTIC ENVIRONMENT

Organizations should have an effective policy regarding acoustic shock. Those interested
should refer to Noise Advisory Standard provided by the Department of Industrial
Relations, Queensland Government, Brisbane, 2004.

* European Telecommunications Standards Institute, 2000.
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While loud noise may not technically ‘cause’ acoustic shock, it may be the ‘trigger’ for an
acoustic shock incident. For this reason, call centres or workplaces that involve the
significant use of telephones should ensure that sound pressure levels capable of being
generated by telephones are minimized.

Acoustic treatment and improved acoustic conditions in areas where telephone usage is high
have been shown to reduce the incidents of acoustic shock through a number of factors.
Basically, improved acoustic conditions reduce the need to turn up the volume levels on
headsets and thus reduce the amplitude and overall sound pressure level under an operator’s
headset.
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