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 INTRODUCTION 

Pulse White Noise Acoustics has been engaged to undertake the Noise and Vibration Impact Assessment of the 
proposed warehouse development located at Stage 3, 35-47 Stennett Road, Ingleburn.  

The project includes a industrial warehouse project which will include the following: 

1. Three (3) warehouse buildings including building 5A, 5B, 5C, 6A, 6B, 6C, 7A and 7B. 

2. Associated parking and truck loading areas. 

3. Estate Roads. 

This assessment includes the acoustic investigation into the potential for noise impacts from the operation of the 
completed project as well as potential noise impacts from traffic movements on surrounding streets. 

Additionally, construction noise and vibration management strategies are included in this report. 

1.1 Proposed Development 

The proposed development seeks approval for the staged development of the site as an industrial estate. The 
proposed development comprises: 

 Site Establishment: 

▪ Demolition and removal of existing structures on the site including ground finishes. 

▪ Remediation of the site; and  

▪ Required bulk earthworks. 

 Staged construction of three warehouse buildings with ancillary handstand and office spaces as follows: 

▪ Warehouse 5 (5A, 5B and 5C) and associated offices.  

▪ Warehouse 6 (6A and 6B) and associated offices. 

▪ Warehouse 7 (7A and 7B) and associated offices. 

 Use of the warehouses for warehouse and distribution purposes 24 hours per day 7 days per week.  

 Ancillary development including: 

▪ business identification signage zones  

▪ A minimum of 201 vehicular car parking spaces 

▪ landscaping  

▪ retaining walls 

▪ utility infrastructure and services connection; and  
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2.1 Site Description 

The proposed industrial development is located at 35-47 Stennett Road, Ingleburn. The industrial precinct will 
consist of a number of warehouses with external hardstand areas and estate roads. 

Noise generating sources are expected to be from truck movements, car movements, mechanical equipment and 
warehouse uses.  

The industrial precinct is proposed to be used 24 hours a day, seven days a week. The proposed site plan is 
shown below in Figure 2-2. 

Figure 2-2 Proposed Site Plan 
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 EXISTING ACOUSTIC ENVIRONMENT 

The site is located within proximity to Campbeltown Road and the Hume Highway which are to the west of the 
site, both of which carry high traffic volumes including public transport buses and heavy vehicles.  

The site is located within an area which is classified as an Urban area as defined in EPA’s Noise Policy for Industry 
and includes the following: 

1. Has through-traffic with characteristically heavy and continuous traffic flows during peak periods. 

2. Is near commercial districts or industrial districts  

The exiting noise levels at the site are predominantly as a result from existing industrial facilities and traffic noise 
within the vicinity of the site including Campbeltown Road and Hume Highway to the west of the site.   

3.1 Noise Descriptors and Terminology 

Environmental noise constantly varies in level with time. Therefore, it is necessary to measure noise in terms of 
quantifiable time periods with statistical descriptors. Typically environmental noise is measured over 15 minute 
periods and relevant statistical descriptors of the fluctuating noise are determined to quantify the measured level.  

Noise (or sound) consists of minute fluctuations in atmospheric pressure capable of detection by human hearing. 
Noise levels are expressed in terms of decibels, abbreviated as dB or dBA, the “A” indicating that the noise levels 
have been frequency weighted to approximate the characteristics of normal human hearing. Because noise is 
measured using a logarithmic scale, ‘normal’ linear arithmetic does not apply, e.g. adding two sound sources of 
equal values result in an increase of 3 dB (i.e. 60 dBA  plus 60 dBA  results in 63 dBA). A change of 1 dB or 2 dB 
in the sound level is difficult for most people to detect, whilst a 3 dB – 5 dB change corresponds to a small but 
noticeable change in loudness. A 10 dB change roughly corresponds to a doubling or halving in loudness. 

The most relevant environmental noise descriptors are the LAeq, LA1, LA10 and LA90 noise levels. The LAeq noise 
level represents the “equivalent energy average noise level”. This parameter is derived by integrating the noise 
level measured over the measurement period. It represents the level that the fluctuating noise with the same 
acoustic energy would be if it were constant over the measured time period. 

The LA1, LA10 and LA90 levels are the levels exceeded for 1%, 10% and 90% of the sample period. These levels 
can be considered as the maximum noise level, the average repeatable maximum and average repeatable 
minimum noise levels, respectively. 

Specific acoustic terminology is used in this assessment report. An explanation of common acoustic terms is 
included in Appendix A. 

3.2 Unattended Acoustic Monitoring  

3.2.1 Monitoring Details  

To determine the background noise levels at nearby receivers, long term unattended noise monitoring was 
conducted at the boundary of the subject site and the nearest receiver to the south of the site including Odyssey 
House. As per Table A1 of the Noise Policy for Industry, the noise logger was placed in the vicinity of the 
reasonably most or potentially most affected residence. The location of the noise is shown in Figure 2-1 above.  

3.2.2 Monitoring Instrumentation  

Instrumentation used for the noise survey comprised a Svan 971 sound level meter / analysers (serial number 
103360 fitted with a microphone windshield. Calibration of the logger was checked prior to and following the 
measurements. Drift in calibration did not exceed ±0.5 dBA. All equipment carried appropriate and current NATA 
(or manufacturer) calibration certificates.  

Charts presenting summaries of the measured daily noise data are attached in Appendix B. These charts, 
representing each 24 hour period, show the LA1, LA10, LAeq and LA90 noise levels measured over 15 minute time 
periods. 
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 APPLICABLE GUIDELINES AND PROJECT CRITERIA 

This section contains noise criteria on the operational criteria, construction criteria and vibration criteria.  

The following criteria are relevant for the assessment of noise and vibration emissions from the proposed training 
centre:  

 For the assessment of the predicted operational noise emissions by the training facility: The criteria have been 
derived in accordance with the Noise Policy for Industry (EPA, 2017). Refer to Section 4.1. 

 The assessment of the noise impacts of the construction noise on the sensitive receivers: The criteria have 
been derived in accordance with the Interim Construction Noise Guideline (DECC, 2009). Refer to Section 7.2. 

 For the assessment of vibration impacts from the development: The criteria have been derived in accordance 
with Assessing Vibration: A Technical Guideline (DEC, 2006), BS 7385-2: 1993 and BS 6472: 1992. Refer to 
Section 7.3. 

4.1 NSW Noise Policy for Industry 

In NSW, the control of noise emissions is the responsibility of Local Government and the NSW Environment 
Protection Authority (NSW EPA). In October 2017, the NSW EPA released the Noise Policy for Industry (NSW 
NPI). The purpose of the policy is to ensure that noise impacts associated with particular industrial developments 
are evaluated and managed in a consistent and transparent manner. The policy aims to ensure that noise is kept 
to acceptable levels in balance with the social and economic value of industry in NSW.  

The NSW NPI criteria for industrial noise sources have two components:  

 Controlling the intrusive noise impacts for residential receivers in the short-term; and 

 Maintaining noise level amenity of particular land uses for residents and sensitive receivers in other land uses. 

The project noise trigger level is derived from the more stringent value out of the project intrusiveness noise level 

and the project amenity noise level.  

4.1.1 Intrusive Noise Impacts (Residential Receivers) 

The NSW NPI states that the noise from any single source should not intrude greatly above the prevailing 
background noise level.  Industrial noises are generally considered acceptable if the equivalent continuous 
(energy-average) A-weighted level of noise from the source (LAeq), measured over a 15 minute period, does not 
exceed the background noise level measured in the absence of the source by more than 5 dB(A).  This is often 
termed the Intrusiveness Criterion. 

The ‘Rating Background Level’ (RBL) is the background noise level to be used for assessment purposes and is 
determined by the methods given in the NSW NPI. Using the rating background noise level approach results in 
the intrusiveness criterion being met for 90% of the time.  Adjustments are to be applied to the level of noise 
produced by the source that is received at the assessment point where the noise source contains annoying 
characteristics such as tonality or impulsiveness.  

4.1.2 Protecting Noise Amenity (All Receivers) 

To limit continuing increases in noise levels, the maximum ambient noise level within an area from industrial 
noise sources should not normally exceed the acceptable noise levels specified in Table 2.2 of the NSW NPI.  That 
is, the ambient LAeq noise level should not exceed the level appropriate for the particular locality and land use.  
This is often termed the ‘Background Creep’ or Amenity Criterion.  

The amenity assessment is based on noise criteria specified for a particular land use and corresponding sensitivity 
to noise.  The cumulative effect of noise from industrial sources needs to be considered in assessing the impact.  
These criteria relate only to other continuous industrial-type noise and do not include road, rail or community 
noise.  If the existing (measured) industrial-type noise level approaches the criterion value, then the NSW NPI 
sets maximum noise emission levels from new sources with the objective of ensuring that the cumulative levels 
do not significantly exceed the criterion. 
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In addition the differing grades of sleep state make a definitive definition difficult, and even where sleep disturbance 
is not noted by the subject, factors such as heart rate, mood and performance can still be negatively affected. 

An assessment of sleep disturbance should consider the maximum noise level or LA1(1 minute), and the extent to 
which the maximum noise level exceeds the background level and the number of times this may happen during the 
night-time period. Factors that may be important in assessing the extent of impacts on sleep include: 

• How often high noise events will occur; 

• Time of day (normally between 10.00pm and 7.00am); and 

• Whether there are times of day when there is a clear change in the existing noise environment (such as 
during night periods). 

The most recent NSW guidance in relation to sleep disturbance is contained in the NSW EPA’s online Application 
notes – NSW industrial noise policy. For the purposes of this assessment a night-time sleep disturbance 
‘screening criterion’ noise goal of RBL +15 dB(A) is applied.  

The term ‘screening criterion’ indicates a noise level that is intended as a guide to identify the likelihood of sleep 
disturbance. While it is not a firm criterion to be met, where the criterion is met, sleep disturbance is not likely. 
When the screening criterion is not met, a more detailed analysis is required. 

With regard to reaction to potential sleep awakening events, the RNP gives the following guidance: 

‘From the research on sleep disturbance to date it can be concluded that: 
• maximum internal noise levels below 50–55 dBA are unlikely to awaken people from sleep 
• one or two noise events per night, with maximum internal noise levels of 65–70 dB(A), are not 

likely to affect health and wellbeing significantly 

The EPA’s Industrial Noise Policy for Industry (NPfI) and the NSW Road Noise Policy (RNP) includes suitable 

criteria for the assessment of potential sleep awakening events, which have been used as the basis of this report. 

The NPfI includes the following commentary regarding possible sleep awakening events: 

 

 2.5 Maximum noise level event assessment  

The potential for sleep disturbance from maximum noise level events from premises during the night-
time period needs to be considered. Sleep disturbance is considered to be both awakenings and 
disturbance to sleep stages.  

Where the subject development/premises night-time noise levels at a residential location exceed:  
• LAeq,15min 40 dB(A) or the prevailing RBL plus 5 dB, whichever is the greater, and/or  
• LAFmax 52 dB(A) or the prevailing RBL plus 15 dB, whichever is the greater,  

A detailed maximum noise level event assessment should be undertaken.  

The detailed assessment should cover the maximum noise level, the extent to which the maximum noise 
level exceeds the rating background noise level, and the number of times this happens during the night-
time period. Some guidance on possible impact is contained in the review of research results in the NSW 
Road Noise Policy. 
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 OPERATIONAL ACOUSTIC ASSESSMENT 

This section of the report details the assessment of noise generated on the site has been undertaken on this 
section of the report. The assessment of potential noise sources resulting from the future operation of the site 
are detailed in the following sections.  

5.1 Mechanical Plant and Equipment  

At this stage of the project the selections of plant and equipment items has not been undertaken. As a result the 
exact selections and resulting noise levels of the plant and equipment to be installed on the site have not been 
determined. As such a detailed assessment of noise associated from engineering services cannot be undertaken.  

To ensure that future selections of plant items meet external noise levels at surrounding receivers a proof of 
concept approach has been undertaken in this assessment.  

In our experience, for this type of development the following mechanical systems may be installed, and their 
associated sound power levels are outlined below. 

• Ventilation fans – 80dB(A) (Lw) 

• Toilet exhaust fans – 45dBA (Lw) 

• Air Conditioning Condensers – 80dBA (Lw) 

• Chiller equipment for specific warehouses, which is assessed in the following point. 

For the proposed ventilation systems, it is anticipated that the physical fans would be installed on a plant area of 
the roof of the project with mechanical ductwork moving air from the warehouses areas to the roof as required. A 
dedicated plant deck area will be provided on the roof of each warehouse. 

On the assumption of the Sound Power Level above and the ductwork that is installed is acoustically treated with 
50mm internal lining or attenuators (depending on the exact location), compliance would be achieved. 

Toilet exhaust fans for the units will individually discharge from the amenity areas of the future warehouses using 
in ceiling or roof top mounted fans. It is recommended that 1m of acoustic flexible ducting is used on the intake 
and discharge side of the fan or a section of internally lined ductwork, on this assumption compliance would be 
achieved.  

Roof top plant areas for individual warehouse amenities (office areas) would be provided using condensers 
located on the roof or ground level. It is expected that each warehouse will include a number of administration 
areas which will require condenser equipment. Providing this equipment is located on ground level or on roof top 
of the office areas then the resulting noise emissions will comply with the relevant noise emission criteria. 

Details of the required mechanical services equipment and acoustic treatments to ensure the relevant noise level 
criteria is achieved will be provided as part of the CC submission of the project. 

Experience with similar projects confirms that the acoustic treatment of mechanical services is both possible and 
practical to ensure noise emission criteria is achieved. 
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 ADDITIONAL TRAFFIC NOISE ON SURROUNDING ROADWAYS 

This section of the report details the assessment of future traffic noise on surrounding streets as a result of 
vehicles using the site. 

The suitable noise criteria for the assessment of road traffic noise generated by vehicles using the site are set out 
in the NSW Government’s NSW Road Noise Policy (RNP). Table 3 of the RNP standard details the assessment 
criteria to be applied at residences potentially impacted by additional traffic volumes based on the road category 
and land use. The relevant noise criteria is detailed in the table below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In addition to the table above the RNP includes criteria for sites where existing noise levels exceed those levels 
detailed in the table above. Section 3.4.1 of the RNP Process of applying the criteria includes the following: 

For existing residences and other sensitive land uses affected by additional traffic on existing roads 
generated by land use developments, any increase in the total traffic noise level should be limited to 2 
dB above that of the corresponding ‘no build option’. 

In order to generate an increase of 2 dB on local road traffic noise, existing traffic volumes should increase by 
approximately 60%. Based on the location of the site, which includes proximity to the site including Stennett Road 
and then using Campbeltown Road and the Hume Highway. It is noted that the traffic volume generated by the 
development will be significantly less than 60% of the existing traffic flows on these roadways and the movement 
of traffic from the site will not use roadways which include residential receivers.  

Therefore, it is it is expected that the increase on existing traffic noise levels, due to the traffic generation, will be 
less than 2 dB on local roadways from traffic movements resulting from use of the site on residential receivers and 
will be acoustically acceptable. 
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 CONSTRUCTION NOISE AND VIBRATION MANAGEMENT PLAN 

This section of the report details the assessment of noise associated with the proposed demolition activities 
associated with the development. The assessment has been undertaken to assess the potential noise impacts 
from construction and demolition on surrounding receivers to the site. 

The proposed construction and demolition activities to be undertaken on the site include the removal of the 
existing buildings and construction of the new development. The development will then be constructed using 
normal construction processes. 

The EPA’s Interim Construction Noise Guideline defines normal day time hours as the following: 
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7.4 Construction Noise Management – Qualitative Assessment 

Based on the assessment conducted of the expected construction noise levels generated from the construction of 
the project noise levels are generally expected to require the building contractor to engage in management of 
activities on the site.  

The following management controls are recommended to mitigate construction noise levels on the site: 

1. All plant and equipment are to be maintained such that they are in good working order. 

2. A register of complaints is to be recorded in the event of complaints being received, including location, 
time of complaint, nature of the complaint and actions resulting from the complaint. 

3. If required a noise level measurement of the offending plant item generating complaints is to be 
conducted and noise mitigations undertaken to reduce noise levels to within Noise Management levels in 
the event magnitude of noise levels is found to be above suitable levels. 

4. The use of percussive and concrete sawing should be undertaken behind a closed façade when possible. 

5. The use of high noise generating equipment including hydraulic hammers, rock cutters or the like should 
not be undertaken prior to 8am Monday to Friday or 8.30am Saturdays.  

6. The loading of trucks should be conducted such that there is not a requirement to stack truck on the 
roadways adjacent to the residential receivers.  

In addition to the recommended mitigations above details of the proposed construction (including demolition) 
works to be conducted on the site, including type of activities to be conducted as well as the expected duration of 
activities should be provided to the surrounding receivers. 

A detailed construction noise and vibration management plan is to be provided by the building contractor as part 
of the construction certificate. 
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7.6 Construction Vibration  

Construction vibration may occur during the earthworks particularly if outcrops of dolerite are encountered. Safe 
working distances for building damage will be complied with at all times and vibration monitoring will be 
undertaken to ensure acceptable levels of vibration are satisfied. 

Based on the location of the site there are significant separation of areas where construction activities will be 
conducted from surrounding building. Based on the location of works that will be conducted there will be safe 
working distances relating to continuous vibration from construction equipment. Most construction activities will 
have intermittent vibration emissions and therefore, higher vibration levels occurring over shorter periods are 
acceptable for intermittent events. 

Construction vibration is not expected to generated magnitudes of vibration with the potential to exceed the 
criteria applicable for human comfort and therefore the nearest residential receivers are not likely to experience 
adverse vibration impacts. 
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 APPENDIX A: ACOUSTIC TERMINOLOGY 

The following is a brief description of the acoustic terminology used in this report. 

Sound power level The total sound emitted by a source 

Sound pressure level The amount of sound at a specified point 

Decibel [dB] The measurement unit of sound 

A Weighted decibels [dB(A]) The A weighting is a frequency filter applied to measured noise levels to 
represent how humans hear sounds. The A-weighting filter emphasises 
frequencies in the speech range (between 1kHz and 4 kHz) which the human 
ear is most sensitive to, and places less emphasis on low frequencies at 
which the human ear is not so sensitive. When an overall sound level is A-
weighted it is expressed in units of dB(A). 

Decibel scale The decibel scale is logarithmic in order to produce a better representation 

of the response of the human ear. A 3 dB increase in the sound pressure 
level corresponds to a doubling in the sound energy. A 10 dB increase in the 
sound pressure level corresponds to a perceived doubling in volume. 
Examples of decibel levels of common sounds are as follows: 

0dB(A) 

30dB(A) 

40dB(A) 

50dB(A) 

70dB(A) 

80dB(A) 

90dB(A) 

100dB(A) 

110 dB(A) 

115dB(A) 

120dB(A) 

Threshold of human hearing 

A quiet country park 

Whisper in a library 

Open office space 

Inside a car on a freeway 

Outboard motor 

Heavy truck pass-by 

Jackhammer/Subway train 

Rock Concert 

Limit of sound permitted in industry 

747 take off at 250 metres 

Frequency [f] The repetition rate of the cycle measured in Hertz (Hz). The frequency 
corresponds to the pitch of the sound. A high frequency corresponds to a 
high pitched sound and a low frequency to a low pitched sound. 

Ambient sound The all-encompassing sound at a point composed of sound from all sources 
near and far. 

Equivalent continuous sound 
level [Leq] 

The constant sound level which, when occurring over the same period of 
time, would result in the receiver experiencing the same amount of sound 
energy. 

Reverberation The persistence of sound in a space after the source of that sound has been 
stopped (the reverberation time is the time taken for a reverberant sound 
field to decrease by 60 dB) 

Air-borne sound The sound emitted directly from a source into the surrounding air, such as 
speech, television or music 

Impact sound The sound emitted from force of one object hitting another such as footfalls 
and slamming cupboards. 

Air-borne sound isolation The reduction of airborne sound between two rooms. 

Sound Reduction Index [R] 

(Sound Transmission Loss) 

The ratio the sound incident on a partition to the sound transmitted by the 
partition. 

Weighted sound reduction index 
[Rw] 

A single figure representation of the air-borne sound insulation of a partition 
based upon the R values for each frequency measured in a laboratory 
environment. 

Level difference [D] The difference in sound pressure level between two rooms. 
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Normalised level difference [Dn] The difference in sound pressure level between two rooms normalised for 
the absorption area of the receiving room. 

Standardised level difference 
[DnT] 

The difference in sound pressure level between two rooms normalised for 
the reverberation time of the receiving room. 

Weighted standardised level 
difference [DnT,w] 

A single figure representation of the air-borne sound insulation of a partition 
based upon the level difference. Generally used to present the performance 
of a partition when measured in situ on site. 

Ctr A value added to an Rw or DnT,w value to account for variations in the 
spectrum. 

Impact sound isolation The resistance of a floor or wall to transmit impact sound. 

Impact sound pressure level [Li] The sound pressure level in the receiving room produced by impacts 
subjected to the adjacent floor or wall by a tapping machine. 

Normalised impact sound 
pressure level [Ln] 

The impact sound pressure level normalised for the absorption area of the 
receiving room. 

Weighted normalised impact 
sound pressure level [Ln,w] 

A single figure representation of the impact sound insulation of a floor or 
wall based upon the impact sound pressure level measured in a laboratory. 

Weighted standardised impact 
sound pressure level [L’nT,w] 

A single figure representation of the impact sound insulation of a floor or 
wall based upon the impact sound pressure level measured in situ on site. 

CI A value added to an LnW or L’nT,w value to account for variations in the 
spectrum. 

Energy Equivalent Sound 
Pressure Level [LA,eq,T ] 

‘A’ weighted, energy averaged sound pressure level over the measurement 
period T. 

Percentile Sound Pressure Level 
[LAx,T ] 

‘A’ weighted, sound pressure that is exceeded for percentile x of the 
measurement period T. 

 

*Definitions of a number of terms have been adapted from Australian Standard AS1633:1985 “Acoustics – Glossary 
of terms and related symbols” 

 

 

 

 

 

 

 

 

 

 

 

 

 



Stockland 

 
 

 

Pulse White Noise Acoustics Pty Ltd Page 37 of 52 

 

 APPENDIX B: UNATTENDED NOISE LOGGING 
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 APPENDIX C – RESULTING OF NOISE MODELLING 
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Noise Emission Modelling Daytime period 
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Noise Emission Modelling Evening and Night time periods 




