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Part 2 Noise assessment 
A noise assessment is an examination of the nature and characteristics of a noise. It may 
involve verifying aural factors such as: 
 • the location of the noise source 
 • its audibility at certain locations 
 • the time the noise is made and its duration 
 • its characteristics 
 • the reported effect it has on people. 

A noise assessment may require measurement of the noise level and its physical 
characteristics. Noise assessments are important in situations where the Protection of the 
Environment Operations Act 1997 (the POEO Act) and the Protection of the Environment 
Operations (Noise Control) Regulation 2008 (the Noise Control Regulation) are being applied. 
Depending on the circumstances, the Noise Control Regulation may require an assessment of 
a noise’s audibility, time of occurrence, duration or offensiveness. 

The POEO Act does not always require noise to be measured to determine whether it is 
offensive. However, noise measurement can help in deciding what action, if any, is necessary. 
From the outset, it is important to establish what the purpose or possible outcome of a noise 
assessment will be. This will also make it easier to ensure that all necessary information is 
collected during the assessment. 

This part of the Guide discusses how an authorised officer, authorised person or enforcement 
officer can judge whether a noise is audible, excessively long in duration, or offensive, as 
defined by the legislation. It also outlines the techniques for measuring noise where this is 
desirable or necessary to support decision-making. 

2.1 Assessment of offensive noise 

2.1.1  Definition of offensive noise 
Depending on the type of noise under consideration, noise can be considered as offensive in 
three ways according to its: 
 • audibility 
 • duration 
 • inherently offensive characteristics. 

‘Offensive noise’ is defined in the dictionary of the POEO Act as noise: 
(a)  that, by reason of its level, nature, character or quality, or the time at which it is made, or any 

other circumstances: 
 (i)   is harmful to (or is likely to be harmful to) a person who is outside the premises from 

which it is emitted, or 
 (ii)   interferes unreasonably with (or is likely to interfere unreasonably with) the comfort or 

repose of a person who is outside the premises from which it is emitted, or 
(b)  that is of a level, nature, character or quality prescribed by the regulations or that is made at a 

time, or in other circumstances, prescribed by the regulations. 

The POEO Act and Noise Control Regulation allow for an assessment of offensive noise in 
some neighbourhood noise situations without the use of a sound level meter to measure 
actual noise levels. 
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2.1.2  Audibility test applied to ‘times of use’ provisions 
Audibility in a neighbouring residence is used to determine whether noise from certain 
activities that often result in neighbourhood complaints is offensive. This makes it easy for 
council officers assessing the noise as it avoids the need for lengthy investigations and noise 
measurements. 

The Noise Control Regulation restricts the times that certain equipment can be used, 
including motor vehicles on residential premises, refrigerated vans, power tools, swimming 
pool pumps, air conditioners, heat pump water heaters and musical equipment (see Part 4 of 
this Guide for details of time restrictions). These provisions aim to minimise noise when many 
people are sleeping or resting. 

Noise from this equipment must not be able to be heard in a habitable room in a 
neighbouring residence during the restricted hours. (A ‘habitable’ room is any room other 
than a garage, storage area, bathroom, laundry, toilet or pantry.) Authorised or enforcement 
officers intending to give a warning under the Noise Control Regulation need to satisfy 
themselves that the noise is audible in the habitable room and is coming from the alleged 
source outside the permitted times. This may involve listening to the noise inside or outside 
the affected residence. It is expected that a complainant would give the investigating officer 
access to the relevant habitable room(s) of their home to conduct the audibility test. (See also 
‘What constitutes an offence?’ in Part 4, subsection 4.3.1 of this Guide.) 

The officer should request a signed statement from the affected person about the audibility 
of the noise inside the residence, particularly if they have not entered the affected residence. 
The statement should say what effect the noise is having on them. Where statements are 
relied upon by an officer to determine that a noise is ‘offensive’, the person making the 
statement should be told that they might need to give evidence in court. 

Tips for assessing audibility 

Where an authorised officer is having difficulty accessing the habitable rooms of a 
complainant’s residence, they could consider conducting the audibility test outside the 
affected neighbour’s house and making an allowance for a reduction in the noise level from 
the outside to the inside of the residence. In these cases, the officer should be aware that 
there is no certainty in determining the level of noise inside the complainant’s residence. 
There have been instances where noise levels inside a dwelling from an external source have 
been higher than the outside noise level because ‘standing sound waves’ in the room 
produce noticeably louder noise inside than outside. 

If cases involving the audibility test go to court, the hearing ability of the assessing officer 
may be brought into question. Officers likely to perform these assessments should obtain an 
audiogram every one or two years. Audiograms assess a person’s ability to hear the normal 
range of frequencies and identify those frequencies where hearing is impaired. 

2.1.3  Duration of noise test for intruder alarms 
The Noise Control Regulation specifies how long motor vehicle and building intruder alarms 
may sound (see Table 4.6 in Part 4 of this Guide for details on restrictions on duration). This 
duration test simply means an offence occurs where an alarm sounds for longer than the time 
permitted by the Regulation. 

It does not matter whether the alarm sounds continuously or intermittently. For example, a 
car alarm that sounds for 30 seconds, stops for 1 minute and then sounds again for another 
30 seconds is taken to sound for 60 seconds, which is more than the 45 seconds prescribed 
for a vehicle alarm manufactured on or after 1 September 1997. 
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The location where the alarm is heard may be important. For building intruder alarms, the 
assessment needs to be made inside a habitable room in a neighbour’s residence. For vehicle 
intruder alarms the assessment can be made anywhere. 

2.1.4  Offensive noise test 
In the above cases, the times of use or duration of the noise automatically make the noise 
offensive. In other cases it will be necessary to consider a range of factors to determine 
whether the noise is offensive, including the following: 
 • the loudness of the noise, especially compared with other noise in the area 
 • the character of the noise 
 • the time and duration of the noise 
 • whether the noise is typical for the area 
 • how often the noise occurs 
 • the number of people affected by the noise. 

The checklist below is a guide for council officers and authorised persons to making a 
systematic judgement about whether a particular noise is offensive. It is important to 
conduct any tests at the location where the complainant is affected by the noise. This 
checklist is not exhaustive and it is not intended that all the questions are answered ‘yes’ 
before a noise can be deemed offensive. The steps taken in the test should be well 
documented to support the officer’s decision. 

The offensive noise test applies to a wide range of situations, including: 
 • a Noise Abatement Direction – POEO Act, ss. 275–79 
 • a Noise Abatement Order – POEO Act, ss. 268–74 
 • offensive noise caused by vehicles used off-road – cl 13 of the Noise Control Regulation 
 • offensive noise from a motor vehicle sound system – cl 16 and 17 of the Noise Control 

Regulation 
 • offensive noise from a vessel or a musical instrument or sound system used on a vessel – 

cl 30 and 33 of the Noise Control Regulation. 

The offensive noise test relies on the judgement of: 
 • an authorised person for Noise Abatement Directions 
 • a Local Court for Noise Abatement Orders 
 • council officers, officers authorised by the EPA under cl 13 and 16 of the Noise Control 

Regulation, and enforcement and Police officers 
 • RMS authorised and enforcement officers, Ports Corporation or council enforcement 

officers or Police officers for cl 30–33 of the Noise Control Regulation. 

When determining whether noise is offensive, officers need to have regard to the definition 
of offensive noise in the POEO Act and put aside any personal preferences that might bias 
their assessment. An example of this might be a personal preference for classical music when 
assessing noise from a party playing rock music. 

It is important to note that an article or activity may cause offensive noise at any time of the 
day or night even if it occurs at a time when the use of the article or activity is permitted to 
be audible under the Noise Control Regulation. 

Although noise measurements are not essential to test whether noise is offensive, an officer 
may choose to take measurements using a calibrated sound level meter if they think it will 
assist the process, especially to support a prosecution or where a penalty notice is likely to be 
challenged.
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Any existing regulatory instruments (for example, consents, approvals, notices etc) that apply 
directly to the premises or any relevant guidelines, policies or regulatory instruments that 
apply to that type of activity should also be considered when making a determination about 
offensive noise. An activity that complies with noise limits determined in the light of relevant 
noise polices or guidelines is unlikely to be regarded as offensive.

‘Offensive noise’ has been considered by the Land and Environment Court in Meriden v 
Pedavoli (2009), NSW Land and Environment Court judgement 183 (22 October 2009).

Offensive noise test: Checklist of considerations 

Q1: Is the noise loud in an absolute sense? Is it loud relative to other noise in the area? 

This establishes that the noise is likely to be heard by neighbours. Its volume alone may be 
annoying. An example would be music being played at a very high volume in a residence so 
it can be heard over very noisy activity outside, such as construction work. The noise may 
also be loud relative to the background noise. An example would be loud fireworks set off 
late at night. Noise measurements using a sound level meter would help to determine how 
loud the noise is relative to the background noise level in the area.

Q2: Does the noise include characteristics that make it particularly irritating? 

The presence of tones, impulses or fluctuations in volume can make people more likely to 
react to the noise. These can be judged subjectively but noise measurements will help to 
quantify the extent of these characteristics. Examples might be screeching sounds from 
poorly maintained equipment or a ‘beeper’ alarm that uses a pulsed sound made up of one 
or two alternating frequency tones, usually higher pitched, that are louder than the 
background noise in the area. 

Q3: Does the noise occur at times when people expect to enjoy peace and quiet? 

People usually expect their surroundings to be quieter during the evening and at night. Talk 
to the complainants about how the noise affects them to see if it is interfering unreasonably 
with their comfort at home. Is it regularly disturbing their sleep, making it difficult to have a 
conversation, study, read or hear the TV? Noise that regularly disturbs sleep is likely to be 
considered offensive by complainants and this should be taken into account in your 
assessment.

Q4: Is the noise atypical for the area? 

Where noise from an activity that is causing nuisance is new or unusual for an area, people 
are more likely to react. Look at the typical uses of the area and determine whether the 
activity is consistent with the local environmental plan. An example might be a community 
event with amplified music affecting a residential area that has not traditionally been 
affected by such events..

Q5: Does the noise occur often? 

Noise can be more annoying when it occurs frequently. Examples might be a leaf blower 
used every morning or a band that practises frequently without regard to the impact on 
neighbours. 

Q6: Are a number of people affected by the noise? 

Only one person needs to be affected by the noise for it to be deemed offensive. However, 
talking to other neighbours likely to be exposed to the same noise about how it affects them 
may assist in deciding what action to take. Some councils have a policy of requiring a 
minimum number of complaints from different individuals before taking formal action.
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Working through the offensive noise checklist 

Example 1 

Three trail bike riders are riding around a makeshift motocross circuit adjacent to the back 
fences of three residences. George, a council officer, attends the scene when alerted by a 
complainant and assesses whether the noise is offensive. He talks to the complainant and the 
other two neighbours exposed to the noise and finds out that the noise occurs regularly 
during the afternoon. In going through the checklist of questions, he answers ‘yes’ to Q1, Q2, 
Q4, Q5 and Q6 and ‘no’ to Q3. On balance the council officer determines the noise to be 
offensive. To back up his assessment he seeks statements from the neighbours adjacent to 
the complainant who have also been affected by noise from the trail bikes. 

Example 2 

Harry uses his garage as a workshop. He operates a circular saw to cut timber whenever he 
needs to during the day. The saw emits a whining sound clearly heard by his neighbour who 
can’t get Harry to reduce the noise by, for example, shutting the garage door. Kavita, the 
council officer, arrives while Harry is operating the saw. She works through the checklist and 
answers ‘yes’ to Q1, Q2, Q4 and Q5 but ‘no’ to Q3 and Q6. Even though the saw is being used 
within the times permitted by the Noise Control Regulation, on balance Kavita considers the 
noise to be offensive because of its level, duration and whining characteristics. 

Example 3 

Peter and Jane are in a Country and Western band and practise occasionally at Glen’s house 
during the day. Klaus, the next door neighbour, can hear them play and complains to the 
council about their noise. Alicia, a council officer, attends the scene. Alicia only likes classical 
music. In conducting the offensive noise test Alicia puts aside her personal dislike for the 
Country and Western musical style. She answers ‘yes’ to Q1 and Q5 and ‘no’ to Q2, Q3, Q4 
and Q6. On balance she considers the noise is not offensive as it is not particularly loud, is not 
heard during the evening or night and is not likely to significantly affect the neighbour’s 
comfort or repose. 

2.2 Assessing noise with a sound level meter 
A sound level meter should be used to measure noise levels when: 
 • determining an acceptable noise level for inclusion in a planning approval or a Noise 

Control Notice or Prevention Notice 
 • testing whether a particular noise complies with a level prescribed in a planning approval 

or notice 
 • gathering evidence to support an offensive noise test, such as: 

 –  quantifying how loud the noise is 
 –  assessing how loud it is relative to the background noise (see subsection 2.2.1 ‘Intrusive 

noise’, below) 
 –  determining the presence of annoying characteristics such as tones supporting a 

prosecution or disputed Penalty Notice. 
Any noise measurements taken in relation to an assessment may be used as evidence in 
court. They may also be challenged on various technical grounds including: 
 • invalid calibration or out-of-date NATA-approved calibration certificate or manufacturer’s 

conformance certificates for the measurement equipment, based on the AS IEC 61672.1–
2004 (Standards Australia 2004a) and AS IEC 61672.2–2004 (Standards Australia 2004b) 

 • whether a professional sound level meter of Class 1 or 2 was used 
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 • rough handling of equipment which may affect the accuracy of readings 
 • failure to undertake field calibration correctly 
 • the location of the measurement 
 • the way the measurement was taken, such as the effects of weather and the settings on 

the equipment 
 • whether the noise under investigation was correctly measured without other unrelated 

noises being included in the results, such as road traffic or other neighbourhood noises 
like barking dogs or lawn mowers. 

2.2.1  Intrusive noise 
Noise is identified as ‘intrusive’ if it is noticeably louder than the background noise and 
considered likely to disturb or interfere with those who can hear it. Councils may have local 
policies about what they consider constitutes intrusive noise from specified activities in 
particular situations or locations. In these circumstances, it may be council policy that a 
particular intrusive noise is treated as offensive. It is expected that such a policy would take 
into account the factors in the offensive noise checklist when setting local intrusive noise 
levels and descriptors. 

In the absence of a council policy, intrusive noise would not automatically be considered 
offensive. Where council policy determines that a particular noise level is intrusive, the 
subject noise will need to be measured to determine if it complies with the policy. 

This type of policy may assist councils in determining appropriate noise limits for 
development approvals or notices such as Noise Control Notices or Prevention Notices, as 
well as when considering the second part of Q1 in the offensive noise checklist about 
whether the noise is loud relative to other noise in the area. 

Measuring intrusive noise for comparison against criteria 

In many situations LAeq will be the most suitable descriptor for describing the noise under 
investigation. This should be measured at the most affected point on or within the 
residential property boundary or, if this is more than 30 metres from the residence, at the 
most affected point within 30 metres of the residence. Note, however, that other descriptors 
may be more appropriate: see subsection 2.3.4 for alternatives. 

The background level is the LA90 measurement of all noise in the area of the complaint 
without the subject noise operating or affecting the measurement results. 

Establish the difference between the background noise level and the noise under 
investigation. 

Check compliance with the council’s noise policy, if any. 

Intrusive noise levels have been defined for a number of situations as outlined below. 
 • The NSW Industrial Noise Policy (EPA 2000), which is specifically aimed at large and complex 

industrial activities, defines intrusive noise as 5 decibels above the background noise level. 
The policy recognises that industrial operations run for extended periods or all day and 
night and generate steady and continuous noise. The policy also reduces the permitted 
noise level where tones or impulses are predicted. 

 • The Interim Construction Noise Guideline (DECC 2009) notes there may be some community 
reaction to noise from major construction projects where this is more than 10 decibels 
above the background noise level for work during the daytime. This recognises that 
construction noise is generally temporary with the community having a slightly higher 
tolerance for it. 
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 • The Code of Practice for Construction Hours/Noise within the Central Business District (Sydney 
City Council 1992) specifies noise criteria for certain categories of hours. 

 • Some court decisions about intrusive noise from schools have taken into account the 
nature of the activity compared with similar activities, such as child care centres: for 
example, see Land and Environment Court judgement 10534 of 2008: Al Noori Muslim 
Primary School Ltd v Bankstown City Council. However, care needs to be taken when 
applying court decisions as each situation needs to be assessed according to the particular 
circumstances. 

 • Many councils impose noise limits for specific activities in development consents. 

Local councils are encouraged to develop noise policies which specify intrusive noise levels 
and appropriate descriptors for particular activities in certain situations and locations. Such a 
policy could, for example, specify that noise from mechanical plant at commercial or 
industrial premises that exceeds the background noise by more than 5 dB(A) as measured 
over a 15-minute period (LAeq (15 minute)) is intrusive. 

2.2.2  Difference between offensive and intrusive noise 
Offensive noise is a subjective concept and in a number of situations it can be assessed 
without the use of a sound level meter. However, in order to answer the second part of Q1 in 
the checklist, it may be necessary to measure the level of the subject noise that is above the 
background noise. Measured noise levels may also be useful when discussing with others 
how loud the subject noise is relative to other noises in the area. 

An intrusive noise level (which is a certain defined level above background) requires 
measurement. Noise Control Notices and Prevention Notices can prescribe noise levels that 
need to be achieved which are below an intrusive noise level, as defined. 

However, when considering whether a Noise Control Notice or Prevention Notice should be 
issued, the broader considerations in assessing offensive noise should be taken into account. 

Even if noise is above the intrusive noise level defined in a particular policy, officers should 
use their discretion about whether to take action. For example, issuing a direction or notice 
may not be in the public interest if no one has complained. 

2.2.3  Noise levels in Noise Control and Prevention Notices 
Noise Control Notices (see subsection 4.2.1 in Part 4 of this Guide for a full description) specify 
noise limits for particular locations. A local council that is the appropriate regulatory authority 
(ARA) for an activity may issue a Noise Control Notice to prevent, control or minimise noise 
pollution from the carrying out of an activity or the use or operation of an article. ‘Noise 
pollution’ is defined in the POEO Act as ‘the emission of offensive noise’. A notice may also be 
issued for the same purpose for proposed activities or use or operation of an article. Councils 
should generally be satisfied on reasonable grounds that the activity or use or operation of 
an article is causing or is likely to cause noise pollution before issuing a Noise Control Notice1. 

A council that is an ARA for an activity may issue a Prevention Notice for noise pollution 
arising from the activity if: 
 • the ARA is reasonably satisfied that the activity has caused, is causing or is likely to cause 

noise pollution, and 
 • the ARA reasonably suspects that: 

 –  there are practicable means of carrying out the activity that controls or minimises the 
emission of noise and the activity is not being carried out under those means, and 

 –  there are recognised standards or practices relating to noise control from the activity 
and it is not being carried out in accordance with those standards or practice. 

1. This Guide should not be relied upon as legal advice and local councils should obtain their own legal advice 
about the operation and application of the legislation referred to in the Guide.
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Prevention Notices may specify one or a number of different controls; setting a noise limit is 
just one option. Noise measurements are usually necessary to establish an acceptable and 
achievable noise limit for inclusion in the notice. The limit is often based on an intrusive noise 
level – e.g. background plus 5 dB – so it is necessary for the background noise to be 
determined before an intrusive limit can be specified. Background noise levels can vary so a 
level representative of the period of the notice is needed. Background noise differences 
between day and night need to be taken into account where the source operates across both. 

Notices can also specify an absolute level for an event such as a concert. Subsequent noise 
measurements may be required in order to check that the noise limit is not exceeded during 
the event. 

Rather than base noise limits on an exceedance above background levels, some notices 
simply specify a single noise level. This avoids a variable prescribed level dependent on the 
background noise level that provides no certainty for the operator who has to comply with 
the notice. Specifying a single noise level also makes ascertaining compliance easier as well. 

2.2.4  Assessment of sleep disturbance 
Currently, there is no definitive guideline to indicate a noise level that causes sleep 
disturbance and more research is needed to better define this relationship. Where likely 
disturbance to sleep is being assessed, a screening test can be applied that indicates the 
potential for this to occur. For example, this could be where the subject noise exceeds the 
background noise level by more than 15 dB(A). The most appropriate descriptors for a source 
relating to sleep disturbance would be LA1 (1 minute) (the level exceeded for 1% of the 
specified time period of 1 minute) or LAmax (the maximum level during the specified time 
period) with measurement outside the bedroom window. 

2.3 Measuring noise 
Noise measurements should be undertaken by officers properly trained to use noise 
equipment. 

1. If you are inexperienced with noise measurements, it is desirable that you get to know 
what typical decibel levels sound like. To do this take a sound level meter into the field 
and compare the noise you are hearing to the noise level indicated on the meter. This 
may improve your judgement about what levels are typical in certain circumstances. 

2. Become familiar with the sound level meter and its controls. Set it to ‘Fast’ time 
response and ‘A’ weighting and know how to obtain the 15-minute LAeq and LA90 values 
from the meter after the measurement period (typically 15 minutes) has finished. 

3. Decide when the noise is representative of the worst case level of noise from the 
source or activity being investigated and take measurements at this time. It is also 
important to measure background noise that is representative of the minimum 
background noise level during the time the activity typically occurs: for example, avoid 
measuring the background level during peak traffic hours if the noise source operates 
during both this period and other periods. 

4. Avoid taking measurements when it is raining or the average wind speed exceeds 5 
metres per second at microphone height. (Typically at a wind speed of 5 m/s, leaves and 
small twigs are in constant motion and the wind extends a small flag.) An anemometer 
may be used to measure the wind speed at the microphone height. 



2.10 Noise Guide for Local Government 2013

5. Calibrate the sound level meter before and after 
each set of noise measurements in accordance 
with AS IEC 61672.1-2004 (Standards Australia 
2004a). The sound pressure level shown on the 
meter should match the stated sound pressure 
level for the calibrator being used. The variation 
in reading between before and after calibrations 
should be no more than 1 decibel. If it is more 
than this, the measurements may be invalid. The 
meter type should be either Class 1 or Class 2 and 
have a current calibration certificate (usually 
between one and two years’ validity). 

6. Ensure the sound level meter is in the correct 
position. Hold the meter at arm’s length or set it 
upon a tripod so the microphone’s height is 1.2 to 
1.5 metres above the ground. The location of 
vegetation also needs to be considered, because 
noise levels can be influenced locally by even a 
light breeze rustling leaves. Take care not to make 
noise by talking or walking near the instrument 
as it will affect the readings.

7.  Measure the noise under investigation for long enough to establish that the measured 
value is representative of the subject noise. Typically this will be for 15 minutes 
continuously, excluding all distinct extraneous noises as described in paragraph 8 below. 
Usually the noise level of the source under investigation will be measured as an LAeq 
level, although other descriptors may be more suitable in specific circumstances as 
explained in subsection 2.3.4 of this Guide. 

8.  Measure the noise at the location where the impact occurs. Typically this will be at a 
point on the boundary of the complainant’s property closest to the noise source. In rural 
areas where the dwelling is remote from the boundary, the point of measurement should 
be within 30 metres of the complainant’s dwelling on the side closest to the noise. 

9.  When the noise under investigation is affected by extraneous noise, be sure that the 
subject noise is what you are measuring. This can be done by taking two measurements: 
one when the noisy activity is occurring and another when it is not. Care needs to be 
taken to ensure that both measurements are taken under similar conditions, for example, 
similar weather conditions and with no distinct noise events occurring in only one of the 
measurements, so that the results can be readily compared. Where LAeq levels for each 
measurement are within 8 dB(A) of one another, the noise level measured when the noisy 
activity is operating is being affected by extraneous noise and the measured LAeq will 
overstate the true value. Logarithmically subtracting the LAeq measured with the subject 
noise off from the LAeq measured with the subject noise on will give a more accurate 
estimate of the true subject noise level. (See Appendix 1 of this Guide for technical 
details.) This approach is unsuitable when using other descriptors (such as LA10 or LAmax) 
as their levels cannot be added or subtracted. 

 An alternative method for measuring the noise under investigation is to move the sound 
level meter closer to the noise source to a point where the source clearly dominates, note 
this new position, and take a new reading. Measured levels may then need to be 
extrapolated back to the position of the affected resident. Appendix 1 also provides 
technical details of this procedure. 

Typical sound level meter panel.  
Photo: EPA 
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10.  Where a measuring position is close to a wall or other structure that may reflect sound, 
two methods for measurement are available: 
 •  Take readings at the determined measuring position. If the readings are between one 

and three metres from the reflection surface, subtract 2.5 dB(A) from the readings. 
The result will approximate what would be the true reading if the reflective surface 
was absent. Measurements should not be taken closer than one metre from the 
reflective surface. However, if the measuring point and affected point are both within 
3 metres of the reflective surfaces, do not subtract 2.5 dB(A) from the readings.

 •  Take measurements in the free field, the area more than three metres from a 
reflective surface and which is not affected by it. If this increases the distance from 
the source under investigation, the true source reading at the desired closer position 
can be calculated by extrapolating back as explained in Appendix 1 of this Guide. 

11.  Background noise measurement should only be done at times or locations unaffected 
by noise from the source under investigation. To do this, measure the background noise 
level continuously for 15 minutes, excluding all distinct extraneous noises. If extraneous 
noise is present, pause the meter when this occurs, choose another measuring time or 
restart the measurement at another location with an equivalent land use. ‘Extraneous’ 
noise in the context of measuring background noise is noise resulting from activities that 
are not typical of the area. Atypical events may include construction activities or traffic 
generated by holiday periods or special events, such as concerts or sporting events, or 
even a person having a conversation near the active sound level meter. Normal daily 
traffic is not considered to be extraneous noise. 

 The background noise level for assessment purposes is usually the LA90 (15 minute) level 
measured by a sound level meter. 

 If more than one valid measurement of the background noise for a location is obtained, 
use the lowest reading as the background noise level. If the measured background level 
is less than 30 dB(A), the background noise is usually taken as 30 dB(A). 

 The procedure of taking a number of 15-minute readings and then selecting the lowest 
reading produces a value called ‘lowest background noise’ level. Knowing what this level 
is allows you to more accurately assess the impact of the noise under investigation as it is 
likely to have its greatest impact when background noise is low. All background noise 
measurements must be taken during the times of the day when the noise under 
investigation would be 
operating but this noise must 
not affect these background 
noise measurements. 

12.  Use correction factors. The 
particular characteristics of a 
noise, such as an audible 
impulsive or tonal component, 
may result in a higher level of 
disturbance and annoyance 
than would be suggested by 
the measured sound pressure 
level alone. In this situation, a 
positive correction factor 
should be applied to the 
measured noise level. For more 
information on the use of 
correction factors see Section 4 
of the NSW Industrial Noise 
Policy (EPA 2000) available at 
www.epa.nsw.gov.au/noise/
industrial.htm. 

Measuring noise from a commercial site in a residential area.  
Photo: EPA 

http://www.epa.nsw.gov.au/noise/industrial.htm
http://www.epa.nsw.gov.au/noise/industrial.htm
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 2.3.1  Sequence of steps for measuring noise 
The recommended sequence of steps for conducting noise measurements is shown below. 
1. Before going out to take a measurement, check that the sound level meter has a current 

calibration certificate issued by an accredited laboratory (for example, NATA). 

2. Familiarise yourself with the meter and its settings. 

3. Select a representative location and time of day to take measurements, taking into 
account information about the subject noise and any complaints received. 

4. Set the microphone at 1.2 to 1.5 metres above the ground and, where feasible, avoid 
measurements within 3 metres of any walls, buildings and other reflecting surfaces. 

5. Ensure weather conditions are suitable: no rain and a wind speed of less than 5 m/s and 
note these prevailing conditions in a log book. 

6. Do a field calibration of the sound level meter to comply with AS IEC 61672.1-2004 
(Standards Australia 2004a). 

7.  Measure the subject noise for a pre-determined period (such as 15 minutes) and check 
that the selected descriptor (for example LAeq) is suitable. If there is variation in the 
source noise level during the set period of measurement, increase your confidence in the 
value being representative of the worst case by taking a second and perhaps a third 
reading for the same period of time. 

8.  If necessary, measure the LA90 background noise level for the same set period in the 
absence of the subject noise. 

9.  Where noise other than that under consideration occurs during measurement, take 
another reading to avoid the readings being contaminated. 

10.  At the end of the measurements do another field calibration of the sound level meter. 
If there is more than a 1 decibel variation between the calibrated level and the first 
calibrated level, the measurements may be invalid, in which case the measurement 
procedure will need to be repeated. 

11.  Document observations of weather and noise that were heard during the measurements, 
including the time of specific events that may affect readings, such as a frog croaking or a 
dog barking. 

Minimum distance s from surfaces for the measurement position. 
Photo: EPA 

1m

1.2m
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2.3.2  Longer term noise 
monitoring 

Improvements in technology and noise 
measurement instrumentation have led to 
greater use of instruments for longer term 
unattended noise monitoring to assist in 
determining the noise level from a 
particular source. Noise loggers can be left 
unattended for long periods while they 
measure and record sound levels. 
Considerable skill, experience and 
judgement are needed to correctly 
interpret results from unattended noise 
measurements. 

Unattended monitoring is most often used 
to characterise background noise levels 
with greater reliability due to the longer 
duration of measurements, such as over 
one week. The process for determining a 
longer term approximation of the 
background noise based on noise logger 
data is described in Chapter 3 of the NSW 
Industrial Noise Policy (EPA 2000). The data 
from noise loggers can be used to graph 
noise level over time as shown in Figure 2.1. 
This graph shows data from a noise logger located in a residential area near a sub-arterial 
road. The extraneous noise indicated on the graph may be due to people talking close to the 
microphone and is an example of noise that should not be included when determining 
background noise levels.

2.3.3  Some rules of thumb
Decibels (dB) are measured on a logarithmic scale, resulting in the following:
 • An increase of 2 dB is hardly perceivable.
 • An increase of 10 dB is perceived as twice as loud. Therefore an increase of 20 dB is 4 times 

as loud and an increase of 30 dB is 8 times as loud etc.
 • The addition of two identical noise levels will increase the dB level by about 3 dB. For 

example, if one pneumatic drill is operating at 90 dB and then another identical drill starts 
operating next to it, the total dB level will be about 93 dB. 

 • The addition of a second noise level of similar character which is at least 8 dB lower than 
the existing noise level will not add significantly to the overall dB level.

A doubling of the distance between a noise source and a receiver results approximately in: 
 • a 3 dB decrease for a line source (for example, a heavily used road or railway line); and 
 • a 6 dB decrease for a point source (for example, plant or equipment such as a pneumatic 

drill or an air conditioner). 

The level of attenuation across a building façade with an open window is generally around 10 
dB(A). It may vary several dB either side of this, mainly depending upon the size of any 
window.

A barrier that is not solid, has holes in it or does not block line of sight, will not reduce the 
noise level. When a noise source is several metres from a receiver, a solid fence (e.g. solid 
timber, solid masonry, solid metal) with no gaps and flush to the ground that only just blocks 

Analysing results from long-term noise monitoring.  
Photo: EPA 
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the line of sight will reduce the level of noise by about 5 dB. A typical paling fence (e.g. planks 
13 mm thick and overlapped by 25 mm) that blocks the line of sight by at least 1 metre will 
reduce the level of noise by about 6 dB. A solid fence (e.g. solid timber, solid masonry, solid 
metal) with no gaps and flush to the ground that blocks the line of sight by at least 1 metre 
will reduce the level of noise by about 10 dB.

The closer a barrier is to the noise source or receiver, the more effective it will be. A barrier is 
least effective when it is midway between these two points.

Figure 2.1: Sample noise logger graph

Residence near a sub-arterial road
Wednesday 16 April 2009
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2.3.4 Use of noise descriptors 

Choosing the appropriate noise descriptor 
In most situations, the LAeq is the most appropriate noise descriptor to use when measuring 
noise impacts. The LAeq is the equivalent continuous (average energy) level of the noise 
under investigation which is used to assess noise impacts against existing limits and identify 
an acceptable noise limit that should be met. 

Before the introduction of the NSW Industrial Noise Policy (EPA 2000) in 2000, the LA10 
descriptor was used. This measures the level exceeded for 10% of the specified period. The 
reasons why the LA10 descriptor has been superseded include the following: 
 • LAeq is a measure of energy and can be mathematically manipulated, while LA10 is a 

statistical descriptor which cannot be accurately added to or subtracted from other LA10 
measures or other descriptors. 

 • LAeq is supported as a better measure of the effect of noise – for example the World 
Health Organization uses it. 

 • There is a general worldwide move towards the use of LAeq as the preferred descriptor of 
source noise for most situations. 
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In certain circumstances, noise descriptors other than the LAeq may be more appropriate for 
measurement and assessment or compliance purposes, depending on the characteristics of 
the noise source. For example, where the noise emissions from a source of interest are 
constant (such as noise from a fan, air conditioner or pool pump) and the ambient noise level 
has a degree of variability (for example, due to traffic noise), the LA90 descriptor may 
adequately describe the noise source and be much easier to measure or assess (see the case 
study below). (The LA90 is the level exceeded for 90% of the time.) This is because a constant 
noise source is present at a fixed level for all of the measurement period so that any shorter 
term noise events from other sources will not affect the LA90. The short-term extraneous 
noise in Figure 2.1 indicates that the LA90 descriptor is little affected by this event. 

Shorter term events are not likely to be represented by a level exceeded for 90% of the time. 
The short-term events may be better represented by levels that are exceeded for only 10% of 
the time. The aim is to ensure that the descriptor chosen adequately represents the subject 
source noise rather than the other extraneous noise in the environment. Where the noise 
descriptor chosen for noise measurement is not the LAeq, the reasons for the variation should 
be set out in any noise assessment report. 

Modern integrating sound level meters can measure values for a number of descriptors, 
including LA1, LAeq and LA90. 

Differences between noise descriptors 
LAeq should not be confused with LA50 which is a statistical measure of the level exceeded for 
50% of the time of the measurement. LAeq is a measure of sound energy, not a statistical 
measure or statistical average. 

Figure 2.1 provides an example of how relationships between different noise descriptors can 
change when the character of the measured noise changes. This figure shows changing levels 
of traffic noise over time for both light traffic and heavy traffic situations. The figure 
demonstrates the relative levels of four noise descriptors for light and heavy traffic: LA1, LA10, 
LAeq and LA90. The light traffic occurring at night includes some individual noisy vehicles 
which increase the LAeq level because of the extra sound energy being measured. However, 
the LA10 level is not as responsive as the number of noisy vehicles may occupy less than 
10% of the measurement period, resulting in the LAeq level exceeding the LA10 level for 
short periods. 

The figure also shows typical noise characteristics from a stream of daytime heavy traffic. 
Typically the LA10 is about 3 dB(A) above the LAeq. As descriptor values behave differently 
relative to one another for differing acoustic situations, it is important to select the descriptor 
that fulfils the desired function. For the subject noise source this is almost always LAeq 
because this descriptor indicates the sound energy of the source and has a direct relationship 
with annoyance. 
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Case study: Choosing an appropriate noise descriptor to measure a source 

Lucy runs a bookshop located in a shopping centre. All was quiet until the newsagency next 
door installed a new air conditioning system with the motor and intake installed on a wall 
facing Lucy’s bookshop. The constant noise coming from the unit annoyed Lucy and her 
patrons so she contacted Paolo, the Environment and Health Officer at her council, to 
complain. 

Paolo visited the site and agreed that the air conditioning noise was annoying and 
unreasonable and considered imposing a noise limit on the air conditioner by means of a 
Noise Control Notice. 

This course of action required initial measurement of the noise from the air conditioner to 
establish its current level and the noise reduction required to meet the desirable level. Paolo 
then had discussions with Ajay, the newsagent, about noise control measures that could be 
taken and the achievability of the desired levels to be prescribed in the notice. 

A measurement problem existed because traffic from the main street interfered with 
measurements of the noise level from the air conditioner. Sometimes the air conditioner 
could not be heard because of the traffic. The normal descriptor LAeq was unlikely to 
measure the true level of air conditioner noise, because it is sensitive to the high levels of 
noise energy from individual traffic pass-by events. 

Paolo recorded measurements from the bookshop window facing the wall where the air 
conditioner was located using an LA10 noise descriptor (which is the level exceeded for 
10% of the time). The sound level meter read 70 dB(A) as an LA10. For this descriptor the 
meter was in fact capturing noisy traffic events, which occupied more than 10% of the time 
during measurements. 

Paolo then switched the meter to the LA90 noise descriptor, which read 62 dB(A). As the air 
conditioner noise was constant, the noise level of the air conditioner occupied close to 
100% of the measurement period. In contrast to this, the traffic noise was variable, and there 
were times when there was no significant traffic outside the shop. These periods of 
infrequent traffic occupied about 15% of the measurement time, during which the air 
conditioner noise was dominant. 

For this situation the use of the LA90 noise descriptor effectively filtered out the short-term 
traffic noise, measuring only the constant noise output of the air conditioner. 

To determine the background noise level in the area, Paolo moved down the street away 
from the influence of the noise from the air conditioner. At this location the LA90 during 
periods of infrequent traffic was measured to be 52 dB(A). Paolo set a noise level limit of 
57 dB(A) to be achieved by the air conditioner. 

In prescribing a noise level to be complied with in the Noise Control Notice, Paolo also 
specified the measuring point and that the measurements use the LA90 descriptor, which 
would avoid the contaminating effect of the adjacent traffic. 
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2.4 Common sources of noise 
Figure 2.2: Some common sounds and their typical noise level 
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