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1 INTRODUCTION 
Lloyd George Acoustics was commissioned to assist with the proposed expansion for Austral Bricks’ 
Cardup site. 

The site, located in Byford at 69 Kiln Road (refer Figure 1-1), is a manufacturing plant for bricks and 
as such, has large items of industrial plant and equipment.  Truck movements related to the 
transport of bricks and quarried products would also occur on site.  The site is currently under care & 
maintenance and therefore not operational. 

 

Figure 1-1 Project Locality 
Broadly speaking, the site currently has the capacity to operate the following plant and equipment: 

• Clay Shed – the clay shed is an undercover area where quarried products are delivered. The 
current crusher (to be decommissioned) is directly east of the clay shed.  CAT 988 front-end 
loader and truck movements also form part of the operations in this area.  The clay shed 
features a steel roof and generally no walls. The clay shed typically operates Monday to 
Friday between 0500 and 1700 and Saturday from 0700 to noon; 

• Masonry plant building – this includes kiln 2, dryers and associated plant. The plant is 
contained within a dedicated building and is understood to operate on a 24/7 basis. A 
scrubber is located to the northwest of the building. De-hackers are located directly outside 
the main plant building to the south east. The building is predominantly steel with a tin roof, 
and has a number of doors and roller shutters as well as openings for passive ventilation; 

• Grinding sheds - they are used to sort and weigh crushed clay materials before they are 
transferred to the masonry plant building to be transformed in to finished brick products. 
Grinding Shed 1 has a steel roof but no walls. Grinding Shed 2 has a steel roof and solid walls 
including metal doors to allow loaders and staff in and out. It also has high level openings for 
passive ventilation; 

Project Site 
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• Block yards – Outdoor storage and loading area for various products.  It is understood that 
the earliest deliveries / pick-up can occur before 0700. There are typically four forklifts 
operating in the stock yards during the daytime, and two forklifts in the night time, Monday 
to Saturday; 

• Various offices buildings, Workshop and Stores. 

Redevelopment of the site is proposed to include: 

• An additional masonry plant building with new scrubber and additional dryer stacks. The 
existing scrubber is to be decommissioned. 

A new crusher in a location further towards the northeast of site. The new crusher is proposed 
to be partially enclosed and to utilise a dust collector, whilst the old crusher is no longer in use. 
The effects of fitting a door to the proposed crusher enclosure are discussed in Section 4.2.3. 

For both current and future operation, the following activities were assumed to take place: 

• Main masonry plant; 

• Loading activities around clay shed, crusher and grinding sheds; 

• Grinding sheds 1 and 2; 

• Forklift activities on block yards; 

• Truck movements on site to facilitate incoming clay deliveries and outgoing brick orders. 

The nearest noise sensitive receivers were identified as: 

• Lot 802 South Western Highway (this is owned by the applicant) – located within 150 metres 
north west of the site; 

• No. 47 Burgess Drive – located within 360 metres northwest of the site; 

• No. 1151 South Western Highway – located within 450 metres south of the site. 

For completeness a further three noise sensitive receivers were considered, although they are 
located at greater distance from site: 

• No. 104 Barge Drive – located 750 metres east of the site; 

• No. 146 Nettleton Road – located 1000 metres north east of the site; 

• No. 227 Kiln Road – located 1000 metres southeast of the site. 
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Figure 1-2 Site Layout 

This report presents the noise modelling and compares noise emissions of the current plant setup 
with proposed setup, in the context of the Noise Regulations. 

Appendix A shows a summary of noise measurements used to calibrate the noise model. 

Appendix B shows drawings of the proposed expansion. 

Appendix C contains a description of some of the terminology used throughout this report. 

  

Clay Shed 

Grinding shed 1 

Current 
crusher 
location 

Main 
Plant 

Grinding Shed 2 

Proposed Main 
Plant Extension 

New Scrubber 

Future crusher 
location 
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2 CRITERIA 
Environmental noise in Western Australia is governed by the Environmental Protection Act 1986, 
through the Environmental Protection (Noise) Regulations 1997 (the Regulations).     

Regulation 7 defines the prescribed standard for noise emissions as follows: 

“7. (1) Noise emitted from any premises or public place when received at other premises – 

(a) Must not cause or significantly contribute to, a level of noise which exceeds the 
assigned level in respect of noise received at premises of that kind; and 

(b) Must be free of – 

i. tonality; 

ii. impulsiveness; and 

iii. modulation, 

when assessed under regulation 9” 

A “…noise emission is taken to significantly contribute to a level of noise if the noise emission … 
exceeds a value which is 5 dB below the assigned level…” 

Tonality, impulsiveness and modulation are defined in Regulation 9.  Noise is to be taken to be free 
of these characteristics if: 

(a) The characteristics cannot be reasonably and practicably removed by techniques 
other than attenuating the overall level of noise emission; and 

(b) The noise emission complies with the standard prescribed under regulation 7 after 
the adjustments of Table 2-1 are made to the noise emission as measured at the 
point of reception. 

 

Table 2-1 Adjustments Where Characteristics Cannot Be Removed 

Where Noise Emission is Not Music Where Noise Emission is Music 

Tonality Modulation Impulsiveness No Impulsiveness Impulsiveness 

+ 5 dB + 5 dB + 10 dB + 10 dB + 15 dB 

Note: The above are cumulative to a maximum of 15dB. 

The baseline assigned levels (prescribed standards) are specified in Regulation 8 and are shown in 
Table 2-2. 
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Table 2-2 Baseline Assigned Noise Levels 

Premises Receiving 
Noise Time Of Day 

Assigned Level (dB) 

LA10 LA1 LAmax 

Noise sensitive 
premises: highly 
sensitive area1 

0700 to 1900 hours Monday to Saturday 
(Day) 

45 + 
influencing 

factor 

55 + 
influencing 

factor 

65 + 
influencing 

factor 

0900 to 1900 hours Sunday and public 
holidays (Sunday) 

40 + 
influencing 

factor 

50 + 
influencing 

factor 

65 + 
influencing 

factor 

1900 to 2200 hours all days (Evening) 
40 + 

influencing 
factor 

50 + 
influencing 

factor 

55 + 
influencing 

factor 

2200 hours on any day to 0700 hours 
Monday to Saturday and 0900 hours 
Sunday and public holidays (Night) 

35 + 
influencing 

factor 

45 + 
influencing 

factor 

55 + 
influencing 

factor 

Noise sensitive 
premises: any area 
other than highly 

sensitive area 

All hours 60 75 80 

1. highly sensitive area means that area (if any) of noise sensitive premises comprising — 
 (a) a building, or a part of a building, on the premises that is used for a noise sensitive purpose; and 
 (b) any other part of the premises within 15 metres of that building or that part of the building. 

 

The nearest noise sensitive receiver is considered to be Lot 802 South West Highway which is zoned 
‘rural’ and on land owned by the applicant. The nearest noise sensitive receivers, not on land 
belonging to the applicant, are Lot 114 (No. 47) Burgess Drive and No. 1151 South Western Highway.  
Compliance with assigned levels at these locations implies compliance at lots being located further 
away, due to greater separation distance. 

The influencing factors applicable at the noise sensitive premises under consideration have been 
calculated as shown in Table 2-3.  The transport factor has been calculated as 0 dB, due to South 
Western Highway being a secondary road more than 100m away and Nettleton Road being a Minor 
Road. 
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Table 2-3 Influencing Factor Calculation 

Location Description Within 100 metre 
Radius 

Within 450 metre 
Radius Total 

Lot 802 SW Highway 

and No.1151 SW 
Highway 

Industrial Land 0 % 0 % 0 dB 

Commercial Land 0 % 5.3 % 0.53 dB 

Transport Factor 0 dB 

Total 1 dB 

Lot 114 Burgess 
Drive 

Industrial Land 0 % 0 % 0 dB 

Commercial Land 0 % 15 % 1.5 dB 

Transport Factor 0 dB 

Total 2 dB 

Lot 21 Nettleton 
Road 

Industrial Land 0 % 0 % 0 dB 

Commercial Land 0 % 22 % 2.2 dB 

Transport Factor 0 dB 

Total 2 dB 

 

Table 2-4 shows the assigned noise levels including the influencing factor at the receiving locations. 

 

Table 2-4 Assigned Noise Levels 

Location Premises Receiving Noise Time Of Day 
Assigned Level (dB) 

LA10 LA1 LAmax 

Properties to 
the west and  

south 

Noise sensitive premises: 
highly sensitive area1 

0700 to 1900 hours Monday to Saturday 
(Day) 46 56 66 

0900 to 1900 hours Sunday and public 
holidays (Sunday) 41 51 66 

1900 to 2200 hours all days (Evening) 41 51 56 

2200 hours on any day to 0700 hours 
Monday to Saturday and 0900 hours 
Sunday and public holidays (Night) 

36 46 56 

Noise sensitive premises: 
any area other than 
highly sensitive area 

All hours 60 75 80 
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Location Premises Receiving Noise Time Of Day 
Assigned Level (dB) 

LA10 LA1 LAmax 

Properties to 
the north and 

east 

Noise sensitive premises: 
highly sensitive area1 

0700 to 1900 hours Monday to Saturday 
(Day) 47 57 67 

0900 to 1900 hours Sunday and public 
holidays (Sunday) 42 52 67 

1900 to 2200 hours all days (Evening) 42 52 57 

2200 hours on any day to 0700 hours 
Monday to Saturday and 0900 hours 
Sunday and public holidays (Night) 

37 47 57 

Noise sensitive premises: 
any area other than 
highly sensitive area 

All hours 60 75 80 

1. highly sensitive area means that area (if any) of noise sensitive premises comprising — 
 (a) a building, or a part of a building, on the premises that is used for a noise sensitive purpose; and 
 (b) any other part of the premises within 15 metres of that building or that part of the building. 
 

It must be noted the assigned noise levels above apply outside the receiving premises and at a point 
at least 3 metres away from any substantial reflecting surfaces.   

It is noted the assigned noise levels are statistical levels and therefore the period over which they 
are determined is important.  The Regulations define the Representative Assessment Period (RAP) as 
a period of time of not less than 15 minutes, and not exceeding 4 hours, which is determined by an 
inspector or authorised person to be appropriate for the assessment of a noise emission, having 
regard to the type and nature of the noise emission.  An inspector or authorised person is a person 
appointed under Sections 87 and 88 of the Environmental Protection Act 1986 and include Local 
Government Environmental Health Officers and Officers from the Department of Environment 
Regulation.  Acoustic consultants or other environmental consultants are not appointed as an 
inspector or authorised person.  Therefore, whilst this assessment is based on a 4 hour RAP, which is 
assumed to be appropriate given the nature of the operations, this is to be used for guidance only. 

Under regulation 3, nothing in the Regulations applies to the following noise emissions – 

(a) noise emissions from the propulsion and braking systems of motor vehicles operating on a 
road; 

(b) noise emissions from a safety warning device, other than a reversing alarm, fitted to a motor 
vehicle operating on a road. 
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3 METHODOLOGY 
A 3D noise model has been created to quantify the noise impacts from the various buildings and 
outdoor plant used on site. Noise levels from previous measurements in simular facilities were used 
for each noise source (these are presented in Table 3-2). Boundary noise measurements undertaken 
by Eco Acoustics in 2017 have been used to calibrate the noise model in the current scenario (i.e. 
prior to expansion). 

The software used was SoundPLAN 8.1 with the CONCAWE algorithms selected.  These algorithms 
have been selected as they include the influence of wind and atmospheric stability.  Input data 
required in the model are: 

• Meteorological Information; 

• Topographical data; 

• Ground Absorption; and 

• Source sound power levels. 

 

 
Figure 3-1 3D Noise Model 

 
3.1 Meteorological Information 

Meteorological information utilised is provided in Table 3-1 and is considered to represent worst-
case conditions for noise propagation.  At wind speeds greater than those shown, sound 
propagation may be further enhanced, however background noise from the wind itself and from 
local vegetation is likely to be elevated and dominate the ambient noise levels.  

 

 

 

North 
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Table 3-1 Modelling Meteorological Conditions 

Parameter Night (1900-0700) Day (0700-1900) 

Temperature (oC) 15 20 

Humidity (%) 50 50 

Wind Speed (m/s) 3 4 

Wind Direction* All  All 

Pasquil Stability Factor F E 

* Note that the modelling package used allows for all wind directions to be modelled simultaneously. 

It is generally considered that compliance with the assigned noise levels needs to be demonstrated 
for 98% of the time, during the day and night periods, for the month of the year in which the worst-
case weather conditions prevail.  In most cases, the above conditions occur for more than 2% of the 
time and therefore must be satisfied. 

3.2 Topographical Data 

Topographical data for the Austral Brick site was based on publicly available information from 
GoogleEarth in the form of spot heights. It is noted that the site is bordered by hills which means a 
steep gradient exist directly east of site, and receivers located on Nettleton Road and Barge Drive 
are reasonably elevated in comparison with other receivers considered in this study. 

3.3 Ground Absorption 

Ground absorption varies from a value of 0 to 1, with 0 being for an acoustically reflective ground 
such as water or bitumen, and 1 for acoustically absorbent ground such as grass.  The Cardup site 
and surroundings were modelled as mostly hard surfaces (roads, stock yards, car parks), while public 
open spaces and areas with significant tree cover were modelled as fully absorbent. Sandy areas 
with limited vegetation cover, and built-up areas were modelled as 0.6. 

3.4 Source Sound Levels 

The sources of noise include: 

• Scrubber fan – the fan is currently fitted with a rectangular silencer and noise spectrum from 
previous studies was used. 

• Main stack – the current main stack is approximately 25 metres high.  3-dimensional source 
directivity was also applied based on empirical data. Noise spectrum from file data was used. 

• Masonry plant buildings – reverberant noise level within the building was estimated based 
on previous studies.  These internal noise levels were used in the modelling software as 
input, along with the building’s external fabric properties, to calculate the noise break out 
from the walls, roof, doors or any ventilation openings in the walls.  
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• Masonry plant dryer flues used data from a typical fan dryer to calculate the noise breaking 
out from the flues. 

• Grinding sheds – noise levels emitted from grinding sheds 1 and 2 were modelled based on 
Eco Acoustic Measurements. These buildings‘ façades have a higher opening/solid wall ratio 
than the masonry plant building. It is noted Grinding Shed 1 is mostly open for ventilation 
purposes and has been modelled as such.  

• Clay shed – is used to stock clay and noise is emitted by trucks and a loader accessing the 
area. 

• Loader and forklift noise spectrums were based on file data. 

• Truck movements – noise from trucks driving on site to deliver clay and being loaded with 
finished products were derived based on site surveys of vehicles pass by noise.   

o Based on the number of trucks in the current scenario, it was considered that truck noise 
in the daytime is assessable against the LA10 criteria, whereas tuck traffic in the night time 
is less significant and therefore assessable against the LA1 criteria. 

The source noise levels used in the modelling are summarised in Table 3-2. 

Table 3-2 Source Sound Noise Levels, dB 

Description 
Octave Band Centre Frequency (Hz) Overall 

dB(A) 
63 125 250 500 1k 2k 4k 8k 

Reverberant sound pressure  level inside 
 masonry plant building, Lp 74 73 77 72 70 69 73 64 78 

Reverberant sound pressure level inside 
 grinding shed 2, Lp  62 61 65 60 58 57 61 51 66 

Main stack, L10 (sound power) 86 93 93 92 91 84 81 74 95 

Dryer flue, L10 (sound power) 91 95 95 94 93 86 83 76 97 

Scrubber Fan, L10 (sound power) 94 93 92 90 89 87 94 82 97 

Crusher, L10 (sound power) 95 102 101 97 95 91 85 76 100 

De-hacker, L1 (sound power) 88 87 86 85 81 81 87 89 92 

Dust collector, L10 (sound power) 104 110 106 102 98 95 91 91 105 

Conveyor, L10 per metre (sound power) 79 74 65 67 66 58 48 39 69 

Loader, L10 (sound power) 110 112 104 106 15 101 95 93 107 

Forklift, L10 (sound power) 100 96 87 88 85 86 86 79 93 
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Description 
Octave Band Centre Frequency (Hz) Overall 

dB(A) 
63 125 250 500 1k 2k 4k 8k 

Truck driving slowly, L10 (sound power) 113 109 103 93 86 87 86 82 99 

 

3.5 Building External Fabric 

For the masonry plant buildings and the grinding sheds, the following sound reduction coefficients were used.  
 

Table 3-3 Assumed Noise Reduction Properties of Building Elements 

Description 
Octave Band Centre Frequency (Hz) 

Rw 

63 125 250 500 1k 2k 4k 8k 

External walls (0.55mm steel) 8 11 15 19 23 20 21 21 21 

Roof/ceiling system (0.55mm steel + Anticon 60) 10 13 17 22 27 24 26 26 25 

Roller doors 6 8 11 15 18 21 20 20 18 

Hinged metal doors (no seals) 10 15 20 22 16 20 20 20 19 

Ventilation grilles 1 2 3 3 3 3 3 3 4 

Opening 0 0 0 0 0 0 0 0 0 

 

3.6 On site Truck Movements 

Noise from road traffic is exempt from complying with the Noise regulations whilst on public roads. 

However on site traffic, such as haul trucks transporting clay and bricks is required to meet assigned 
noise levels. 

Trucks movements were taken from Shawmac’s Transport Impact Statement Report  
ref.1909003-001 and modelled as per Table 3-4. 
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Table 3-4 Summary of onsite Heavy Goods Vehicles traffic 

Truck type 
Typical 

Hours 

Current Future 

Daily movements Per hour Daily movements Per hour 

Clay trucks 
Mon – Fri 0700 to 1700 

Sat             0700 to 1200 
41 4 82 8 

Brick Trucks Mon-Fri    0500 to 1600 29 3 58 6 

 

The source height of the trucks is 1.5m. Modelling has been conducted by placing a truck noise 
source at regular intervals, in this case every 4 metres, in order to represent a moving truck for each 
1-second of time (i.e. the truck is travelling at around 10-20 km/hr). The noise level from each point 
source is calculated to each receiver thus providing a time-history of the noise level for a moving 
truck. This method enables the accurate determination of the LA1 and LA10 levels for each truck 
movement, which are time dependent. 

4 MODELLING RESULTS 
Noise levels were predicted for both the existing and future operations to give an appreciation of 
the likely change in noise levels at the nearest noise sensitive receivers. 

Scenario 7 to Scenario 8 present the outcome with the crusher located in a partially open enclosure 
(door assumed open) at a location approximately 150 metres to the north of the current crusher 
location. The effect of having the enclosure door closed on noise receivers is presented in 
Section 4.2.3. 

 
4.1 Current Operations 

4.1.1 Scenario 1: Existing Operations Night-time (LA10) 

Scenario 1 includes two forklifts and the plant associated with the masonry building which can 
operate 24/7. Noise breaking out from the building due to machinery and activities inside has been 
modelled with noise from associated outdoor plant such as the scrubber fan, main stack and dryer 
flues. 

Given the nature of the sources and the separation distances involved, it was considered in the first 
instance that tonality would not be present in the noise emissions. 

The predicted noise levels for the above scenario is summarised in Table 4-1 at key receiver 
locations. It can be seen that night time LA10 assigned level is not exceeded at any noise sensitive 
receivers, not owned by Austral Bricks.  Should tonality be present, this would result in an 
exceedance and the source of noise would need to be addressed to remove the tonality or reduce in 
level. 
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The noise levels for the existing night time operations are presented as noise contours in Figure 4-1. 

Table 4-1 Existing Night-time Operations Noise Levels, dB LA10 

Receiver 

Existing 
Main 
Plant 

Building 

Main 
Stack 

Existing 
Dryer 
flues 

Existing 
Scrubber 

Fan 

Forklifts 
(x2) Combined Assigned 

level 
Forecast 

exceedence 

Lot 802 SW 
Highway1 36 33 36 25 29 41 36 +5 dB 

No.47 Burgess Drive 30 28 31 16 24 35 37 Complies 

No.1151 SW 
Highway 30 25 30 13 30 35 36 Complies 

No.227 Kiln Road 4 -4 1 -7 -1 7 37 Complies 

No.104 Barge Drive 21 16 20 1 16 25 37 Complies 

No.146 Nettleton 
Road 11 16 11 -5 3 19 37 Complies 

Note 1 – the prediction for Lot 802 is for information only as this is for a dwelling located on a lot currently owned by Austral Brick, as 
such, and as long as this is not leased or occupied by a third party, the Noise Regulations do not apply as it is considered to be part of the 
same premises. 
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4.1.2 Scenario 2: Existing Night-time Operations (LA1) 

Scenario 2 includes the noise sources in Scenario 1 with the addition of the intermittent brick trucks 
whilst they are on site, which are assessable against the LA1 criteria.  

Given the nature of the sources and the separation distances involved, it was considered in the first 
instance that tonality would not be present in the noise emissions. 

The noise levels for this scenario are presented as noise contours in Figure 4-2. 

The predicted noise levels for Scenario 2 are also summarised in Table 4-2 at key receiver locations. 
Assigned noise levels are complied with at all noise sensitive receivers. 

Table 4-2 Existing Night time Operations Noise Levels, dB LA1 

Receiver 

Haul 
Trucks 
(Night 
time) 

Existing 
Main 
Plant 

Building 

Main 
Stack 

Existing 
Dryer 
flues 

Existing 
Scrubber 

Fan 

Forklifts 
(x2) Combined Assigned 

level 
Forecast 

exceedence 

Lot 802 SW 
Highway1 36 36 33 36 20 29 42 46 Complies 

No.47 Burgess 
Drive 29 30 28 31 15 24 36 47 Complies 

No.1151 SW 
Highway 35 30 25 30 16 30 37 46 Complies 

No.227 Kiln 
Road 6 4 -4 1 -9 -1 9 47 Complies 

No.104 Barge 
Drive 20 21 16 20 8 16 26 47 Complies 

No.146 
Nettleton 

Road 
14 11 16 11 2 3 20 47 Complies 

Note 1 – the prediction for Lot 802 is for information only as this is for a dwelling located on a lot currently owned by Austral Brick, as 
such, and as long as this is not leased or occupied by a third party, the Noise Regulations do not apply as it is considered to be part of the 
same premises. 
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4.1.3 Scenario 3: Existing Daytime Operations (LA10) 

Scenario 3 includes noise sources from Scenario 1, with the addition of the conveyors, grinding 
sheds, loader and existing crusher. Four forklifts have been modelled (2 more than during the night 
time). During the daytime, the number of truck movements increase so that their noise emissions 
can no longer be considered intermittent. Because of this, noise emissions from the brick trucks are 
no longer assessable against the LA1 criteria but are expected to comply with the more stringent LA10 

criteria (clay trucks due to their frequency are also assessable against the LA10 criteria). 

Given the nature of the sources and the separation distances involved, it was considered in the first 
instance that tonality would not be present in the noise emissions. 

The noise levels for the daytime existing operations are presented as noise contours in Figure 4-3. 

The predicted noise levels for the above scenario are also summarised in Table 4-3 at key receiver 
locations. Assigned noise levels are complied with at all receivers. 

Table 4-3 Existing Daytime Operations Noise Levels, (dB LA10) 

Receiver Haul 
Trucks  

Existing 
Main Plant 

Building 

Main 
Stack 

Existing 
Dryer 
flues 

Existing 
Scrubber 

Fan 

Grinding 
Shed 2 Conveyors Loader Forklifts 

(x4) 
Existing 
Crusher Combined Assigned 

level 
Forecast 

exceedence 

Lot 802 
SW 

Highway1 
42 36 33 36 25 20 29 20 36 31 45 46 Complies 

No.47 
Burgess 

Drive 
35 30 28 31 16 15 26 17 31 29 39 47 Complies 

No.1151 
SW 

Highway 
31 30 25 30 13 16 25 31 32 32 39 46 Complies 

No.227 
Kiln Road 4 4 -4 1 -7 -9 3 6 1 4 12 47 Complies 

No.104 
Barge 
Drive 

21 21 16 20 1 8 19 25 19 23 30 47 Complies 

No.146 
Nettleton 

Road 
12 11 16 11 -5 2 9 11 8 5 21 47 Complies 

Note 1 – the prediction for Lot 802 is for information only as this is for a dwelling located on a lot currently owned by Austral Brick, as such, and as long as 
this is not leased or occupied by a third party, the Noise Regulations do not apply as it is considered to be part of the same premises. 
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4.1.4 Scenario 4: Existing Daytime Operations (LA1) 

Scenario 4 includes all noise sources from Scenario 3 with the addition of the de-hackers which are 
intermittent in nature. 

Given the nature of the sources and the separation distances involved, it was considered in the first 
instance that tonality would not be present in the noise emissions. 

The noise levels for Scenario 4 are presented as noise contours in Figure 4-4. 

The predicted noise levels for the above scenario are also summarised in Table 4-4 at key receiver 
locations. Assigned noise levels are complied with at all noise sensitive receivers. 

 
Table 4-4 Existing Daytime Operations Noise Levels, (dB LA1) 

Receiver Haul 
Trucks  

Existing 
Main Plant 

Building 

Main 
Stack 

Existing 
Dryer 
flues 

Existing 
Scrubber 

Fan 

Grinding 
Shed 2 Conveyors Loader Forklifts 

(x4) 
Existing 
Crusher 

De-
hacker Combined Assigned 

level 
Forecast 

exceedence 

Lot 802 
SW 

Highway1 
42 36 33 36 25 20 29 20 36 31 15 45 56 Complies 

No.47 
Burgess 

Drive 
35 30 28 31 16 15 26 17 31 29 10 39 57 Complies 

No.1151 
SW 

Highway 
31 30 25 30 13 16 25 31 32 32 28 39 56 Complies 

No.227 
Kiln Road 4 4 -4 1 -7 -9 3 6 1 4 -7 12 57 Complies 

No.104 
Barge 
Drive 

21 21 16 20 1 8 19 25 19 23 10 30 57 Complies 

No.146 
Nettleton 

Road 
12 11 16 11 -5 2 9 11 8 5 2 21 57 Complies 

Note 1 – the prediction for Lot 802 is for information only as this is for a dwelling located on a lot currently owned by Austral Brick, as such, and as long as this 
is not leased or occupied by a third party, the Noise Regulations do not apply as it is considered to be part of the same premises. 
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4.2 Future Operations 

For the future operations, the following operational changes will apply: 

• Additional masonry plant building has been modelled with a new scrubber and associated 
fan and stack. Two additional dryer stacks are also modelled (refer to Figure 1-2). Internal 
noise levels within the new masonry plant building are assumed to be similar to the existing 
masonry plant building. 

• The existing crusher is no longer in use and is replaced by a new crusher located to the 
northeast of site (refer to Figure 1-2). Based on drawing ‘Cardup-Concept 1v1B’ the new 
crusher is within an enclosure featuring an opening to the east to allow the loader to tip 
materials inside.  The new crusher enclosure is serviced by a dust collector which has also 
been modelled. 

• The trucks routes on site are unchanged, and the number of trucks is predicted to double (as 
per Table 3-4). 

All other operations and the hours of operation are assumed to remain the same.   

4.2.1 Scenario 5: Future Night Time Operations (LA10) 

Scenario 5 includes all sources from Scenario 1 with the additional masonry plant buildings and its 
associated outdoor plant including the scrubber fan, main stack and dryer flues.  

Given the nature of the sources and the separation distances involved, it was considered in the first 
instance that tonality would not be present in the noise emissions. 

The predicted noise levels for the above scenario is summarised in Table 4-5 at key receiver 
locations. It can be seen that night-time LA10 assigned level is not expected to be exceeded at any 
noise sensitive receivers except for No. 1151 South Western Highway where a +1 dB exceedence is 
forecast. The exceedence is caused by the cumulative contribution of both masonry plant buildings 
and dryer flues, and also forklifts activities. Reducing noise from the masonry plant buildings or 
forklifts is unlikely to be practicable as it would require treatment of building façades and openings 
which represent a substantial area, or erecting extensive solid noise barriers around site. Hence 
reducing noise from dryer flues would be possible and likely the most practical noise mitigation 
(refer recommendations in Section 6). 

The noise levels for Scenario 5 are also presented as noise contours in Figure 4-5. 

4.2.1 Scenario 6: Future Night time Operations (LA1) 

Scenario 6 includes all the noise sources from Scenario 5 with the addition of intermittent sources 
such as brick trucks.  

Given the nature of the sources and the separation distances involved, it was considered in the first 
instance that tonality would not be present in the noise emissions. 

The predicted noise levels for Scenario 6 are summarised in Table 4-6 at key receiver locations, 
noting compliance is achieved at all receivers. They are presented as noise contours in Figure 4-6. 
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Table 4-5 Future Operations Predicted Noise Levels, dB 

Receiver 

Existing 
Main 
Plant 

Building 

Masonry 
Plant 

Extension 

New 
Stack 

Existing 
Dryer 
flues 

Forklifts 
(x2) 

New 
dryer 
flues 

New 
scrubber 

fan 
Combined Assigned 

level 
Forecast 

exceedence 

Lot 802 SW Highway1 36 36 33 36 29 38 23 43 36 +7 dB 

No.47 Burgess Drive 30 31 27 31 24 31 12 37 37 Complies 

No.1151 SW Highway 30 30 26 30 30 30 14 37 36 +1 dB 

No.227 Kiln Road 4 1 -4 1 -1 1 -8 9 37 Complies 

No.104 Barge Drive 21 20 15 20 16 20 -2 27 37 Complies 

No.146 Nettleton Road 11 11 16 11 3 14 -4 20 37 Complies 

Note 1 – the prediction for Lot 802 is for information only as this is for a dwelling located on a lot currently owned by Austral Brick, as such, and as long as this is not leased or 
occupied by a third party, the Noise Regulations do not apply as it is considered to be part of the same premises. 
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Table 4-6 Future Night time Operations Predicted Noise Levels, dB LA1 

Receiver 

Haul 
Trucks 
(Night 
time) 

Existing 
Main 
Plant 

Building 

Additional 
Masonry 

Plant 
Building 

New 
Stack 

Existing 
Dryer 
flues 

New 
dryer 
flues 

New 
scrubber 

fan 

Forklifts 
(x2) Combined Assigned 

level 
Forecast 

exceedence 

Lot 802 SW Highway1 36 36 36 33 36 38 23 29 44 46 Complies 

No.47 Burgess Drive 29 30 31 27 31 31 12 24 38 47 Complies 

No.1151 SW Highway 35 30 30 26 30 30 14 30 39 46 Complies 

No.227 Kiln Road 7 4 1 -4 1 1 -8 -1 11 47 Complies 

No.104 Barge Drive 20 21 20 15 20 20 -2 16 28 47 Complies 

No.146 Nettleton Road 14 11 11 16 11 14 -4 3 21 47 Complies 

Note 1 – the prediction for Lot 802 is for information only as this is for a dwelling located on a lot currently owned by Austral Brick, as such, and as long as this is not leased or occupied by a 
third party, the Noise Regulations do not apply as it is considered to be part of the same premises. 
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4.2.2 Scenario 7: Future Daytime Operations (LA10) 

Scenario 7 includes all the noise sources from Scenario 5 with the addition of brick and clay trucks, which are assessable against LA10 criteria due to their 
increased number of movements during the day time.  

Scenario 7 also includes noise from the conveyor, the grinding sheds, new crusher, its associated dust collector and four forklifts (as opposed to only two during 
the night time) and a loader. 

Given the nature of the sources and the separation distances involved, it was considered in the first instance that tonality would not be present in the noise 
emissions. 

The predicted noise levels for Scenario 7 are summarised in Table 4-7 at key receiver locations, noting compliance is achieved at all receivers. They are 
presented as noise contours in Figure 4-7. 

Table 4-7 Future Daytime Operations Predicted Noise Levels, dB LA10 

Receiver 
Haul 

Trucks 
(Daytime) 

Existing 
Main Plant 

Building 

Additional 
Masonry 

Plant 
Building 

Existing 
Dryer 
flues 

New 
Stack 

New 
dryer 
flues 

New 
scrubber 

fan 

Grinding 
Shed 2 Conveyors Loader Forklifts 

(x4) 
New 

Crusher 
Dust 

Collector Combined Assigned 
level 

Forecast 
exceedence 

Lot 802 SW Highway1 45 36 15 36 33 38 23 20 29 20 36 11 21 47 46 +1 dB 

No.47 Burgess Drive 36 30 10 31 27 31 12 15 26 17 31 10 20 40 47 Complies 

No.1151 SW Highway 34 30 28 30 26 30 14 16 25 31 32 8 32 41 46 Complies 

No.227 Kiln Road 5 4 -7 1 -4 1 -8 -9 3 6 1 0 9 14 47 Complies 

No.104 Barge Drive 22 21 10 20 15 20 -2 8 19 25 19 26 27 33 47 Complies 

No.146 Nettleton Road 14 11 2 11 16 14 -4 2 9 11 8 0 14 22 47 Complies 

Note 1 – the prediction for Lot 802 is for information only as this is for a dwelling located on a lot currently owned by Austral Brick, as such, and as long as this is not leased or occupied by a third party, the Noise 
Regulations do not apply as it is considered to be part of the same premises. 
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4.2.3 Scenario 8: Future Daytime Operations (LA1) 

Scenario 8 includes all the noise sources from Scenario 7 with the addition of de-hackers, which are intermittent in nature. 

Given the nature of the sources and the separation distances involved, it was considered that tonality would not be present in the noise emissions. 

The predicted noise levels for Scenario 8 are summarised in Table 4-8 at key receiver locations and compliance is achieved at all receivers. They are presented 
as noise contours in Figure 4-8. 

Table 4-8 Future Daytime Operations Predicted Noise Levels, dB LA1 

Receiver 
Haul 

Trucks 
(Daytime) 

Existing 
Main Plant 

Building 

Additional 
Masonry 

Plant 
Building 

Existing 
Dryer 
flues 

New 
Stack 

New 
dryer 
flues 

New 
scrubber 

fan 

Grinding 
Shed 2 Conveyors Loader Forklifts 

(x4) 
New 

Crusher 
Dust 

Collector Dehackers Combined Assigned 
level 

Forecast 
exceedence 

Lot 802 SW Highway1 45 36 36 20 29 20 36 15 33 38 23 11 21 43 49 46 +3dB 

No.47 Burgess Drive 36 30 31 15 26 17 31 10 27 31 12 10 20 35 41 47 Complies 

No.1151 SW Highway 34 30 30 16 25 31 32 28 26 30 14 0 32 37 42 46 Complies 

No.227 Kiln Road 5 4 1 -9 3 6 1 -7 -4 1 -8 0 9 8 15 47 Complies 

No.104 Barge Drive 22 21 20 8 19 25 19 10 18 23 -1 26 32 26 35 47 Complies 

No.146 Nettleton Road 14 11 11 2 9 11 8 2 16 14 -4 0 14 21 25 47 Complies 

Note 1 – the prediction for Lot 802 is for information only as this is for a dwelling located on a lot currently owned by Austral Brick, as such, and as long as this is not leased or occupied by a third party, the Noise Regulations 
do not apply as it is considered to be part of the same premises. 
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4.2.4 Influence of Door on Proposed Crusher Enclosure 

The proposed crusher is enclosed on four sides including a roof, with an opening facing east to allow 
the loader inside the enclosure. 

Thanks to its enclosure the crusher is a secondary noise source and the dust collector dominates 
over the crusher except for one receiver (No. 104 Barge Street) where the noise contribution from 
each source is almost equal. 

The enclosure has been modelled for the daytime LA10 scenario with its door open, and then with its 
door closed to allow a direct comparison. It is noted the crusher is not active outside of the daytime 
period. 

Whilst having the crusher enclosure fully enclosed may reduce noise at some noise sensitive 
receivers, based on the source level of the crusher, it does not appear to influence compliance with 
assigned noise levels. Having the crusher enclosure door open is predicted to comply with assigned 
noise levels.   
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5 DISCUSSION 
The findings of the noise modelling in Section 4 are in general agreement with the 2017 Eco 
Acoustics Report dated 6 September 2017 in that they both indicate compliance with assigned noise 
levels (with the exception of Lot 802 South Western Highway which is understood to part of Austral 
Brick‘s premises) for current operation and under the assumption that noise will not be considered 
tonal at the residences. Noise regulations assess noise from one premises to another, which means 
assigned noise levels being exceeded at this property may arguably not result in non compliance as 
long as the property is not leased to a third party for residential purposes.  

Scenarios 1 to 2 show that during the night-time, the masonry plant and associated dryer stacks are 
the dominant noise source at most receivers. They are followed by the main stack and forklift 
activity in stockyards. 

Scenarios 3 to 4 show that during the daytime, the clay trucks, loader, forklifts, main stack and dryer 
flues are most prevalent at noise sensitive receivers. The de-hackers and crusher do contribute 
albeit not as much as the other noise sources. 

Scenarios 5 to 6 indicate that the new masonry plant building and its dryer flues would yield a 
moderate noise increase causing a +1 dB LA10 exceedence at No. 1151 South Western Highway during 
the night time. The exceedence is attributable to having more noise sources present in the future 
scenario with existing and proposed masonry plant, existing and proposed dryer stacks, as well as 
forklift activities all contributing in relatively equal measure to the noise level. Should strict 
compliance be required, it would be necessary to ensure the sound pressure level from each 
individual dryer stack does not exceed 69 dB(A) at 3 metres. 

Scenarios 7 to 8 indicate that the planned increase in truck movements to support the new plant is 
the dominant source of noise but is not expected to exceed the assigned levels. 

The new crusher, owing to its proposed enclosure, is not expected to result in a significant noise 
increase.  

In Scenario 9 the crusher enclosure has been modelled with the door (open) and the outcome of the 
modelling is that noise from the dust collector is expected to dominate. From a noise compliance 
point of view, it would appear there is little to be gained from having the ability to close the crusher 
enclosure door. However the dust collector is recommended to be selected with adequate quiet 
options available from the manufacturer / supplier to ensure noise receivers west of the enclosure 
are not adversely affected. 

5.1 Study Limitations 

The above study and its outcomes are based on noise modelling of sources operational at the time 
of the Eco Acoustics surveys, our interpretation of the survey and estimated source noise levels for 
some plant. As such, the actual noise levels from these sources may be different. 
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6 RECOMMENDATIONS 
In order to ensure compliance is achieved at all noise sensitive receivers, all the following measures 
are recommended to be implemented: 

1. Ensure the dust collector is carefully selected so it emits no more than 85 dB(A) sound 
pressure level at 3 metres in situ (i.e. taking into account reflections on nearby surfaces 
including ground, walls etc.); 

2. New and existing dryer flues are designed so that the sound pressure level of each individual 
stack does not exceed 69 dB(A) at 3 metres. This may require (retro) fitting of circular 
unpodded silencers to each dryer stack (existing and perhaps proposed); 

3. Ensure De-hacker noise emission outside the masonry plant building is contained to 70 dB(A) 
at 3 metres in situ (i.e. taking into account reflections on nearby surfaces including ground, 
walls etc.) or less at all times. 

 

7 CONCLUSIONS 
Current noise emissions from the Austral Bricks Facility at Cardup were assessed based on noise 
measurements undertaken by Eco Acoustics whilst the facility was still in operation.  

The nearest noise sensitive receivers have been identified as: 

• Lot 802 South Western Highway (although this receiver is on a lot currently owned by the 
applicant, and as such strict compliance with assigned noise levels is not required); 

• No. 1151 South Western Highway; 

• No. 47 Burgess Drive. 

In the current setup (i.e. prior to the proposed expansion) the noise criteria are not exceeded, 
assuming noise emissions do not contain intrusive characteristics. 

Based on noise modelling undertaken, the expansion can generate a noise increase at noise sensitive 
receivers. However the predicted noise levels are not expected to exceed assigned noise levels, as 
long as the recommendations made in Section 6 are adhered to. 
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Noise Measurements 
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Noise measurements undertaken by Eco Acoustics and presented in their acoustic report  
ref. 17010386 - 01 and dated 6 September 2017 were utilised to calibrate the noise model in the 
current scenario. 

The results from the site measurements are presented in Table A-1. 

Table A-1 Measured Noise Levels (dB)  

Location LA10 from 2017 
Report 

LA10 from LGA 
noise model 

Level Difference 
(modelled - measured ) 

B1 51.0 49.4 -1.6 

B2 54.0 50.0 -4.0 

B4 44.0 50.1 6.1 

B5 51.0 50.4 -0.6 

B6 51.0 50.6 -0.4 

B7 47.0 51.6 4.6 

B8 50.0 50.8 0.8 

B9 40.0 51.0 11 

B10 42.0 51.8 9.8 

B11 56.0 52.8 -3.2 

B12 56.0 56.0 0.0 

B14 44.0 60.0 16 

S1 62.0 60.1 -1.9 

S2 62.0 58.6 -3.4 

S3 60.0 57.7 -2.3 

S4 60.0 57.4 -2.6 

S5 57.0 56.7 -0.3 

S6 64.0 55.7 -8.3 

S7 70.0 57.7 -12.3 

S8 57.0 57.8 0.8 

S9 60.0 55.9 -4.1 

S10 74.0 64.8 -9.2 

S11 71.0 66.7 -4.3 

S12 61.0 60.4 -0.6 

Average - - -0.4 

 
Note - Measurements which included additional intermittent sources are not presented in the table as the model was 

calibrated against the LA10 criteria which is used to characterise continuous sources 
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Terminology 
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The following is an explanation of the terminology used throughout this report. 

Decibel (dB) 
The decibel is the unit that describes the sound pressure and sound power levels of a noise source.  It 
is a logarithmic scale referenced to the threshold of hearing. 

A-Weighting 
An A-weighted noise level has been filtered in such a way as to represent the way in which the human 
ear perceives sound.  This weighting reflects the fact that the human ear is not as sensitive to lower 
frequencies as it is to higher frequencies.  An A-weighted sound level is described as LA dB. 

Sound Power Level (Lw) 
Under normal conditions, a given sound source will radiate the same amount of energy, irrespective of 
its surroundings, being the sound power level.  This is similar to a 1kW electric heater always radiating 
1kW of heat.  The sound power level of a noise source cannot be directly measured using a sound level 
meter but is calculated based on measured sound pressure levels at known distances.  Noise modelling 
incorporates source sound power levels as part of the input data. 

Sound Pressure Level (Lp) 
The sound pressure level of a noise source is dependent upon its surroundings, being influenced by 
distance, ground absorption, topography, meteorological conditions etc and is what the human ear 
actually hears.  Using the electric heater analogy above, the heat will vary depending upon where the 
heater is located, just as the sound pressure level will vary depending on the surroundings.  Noise 
modelling predicts the sound pressure level from the sound power levels taking into account ground 
absorption, barrier effects, distance etc. 

LASlow 
This is the noise level in decibels, obtained using the A frequency weighting and the S (Slow) time 
weighting as specified in IEC 61672-1:2002.  Unless assessing modulation, all measurements use the 
slow time weighting characteristic. 

LAFast 
This is the noise level in decibels, obtained using the A frequency weighting and the F (Fast) time 
weighting as specified in IEC 61672-1:2002.  This is used when assessing the presence of modulation 
only. 

LAPeak 
This is the greatest absolute instantaneous sound pressure in decibels using the A frequency weighting 
as specified in IEC 61672-1:2002. 

LAmax 
An LAmax level is the maximum A-weighted noise level during a particular measurement. 

LA1 
An LA1 level is the A-weighted noise level which is exceeded for one percent of the measurement 
period and is considered to represent the average of the maximum noise levels measured. 

LA10 
An LA10 level is the A-weighted noise level which is exceeded for 10 percent of the measurement 
period and is considered to represent the “intrusive” noise level. 
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LAeq 
The equivalent steady state A-weighted sound level (“equal energy”) in decibels which, in a specified 
time period, contains the same acoustic energy as the time-varying level during the same period.  It is 
considered to represent the “average” noise level.  

LA90 
An LA90 level is the A-weighted noise level which is exceeded for 90 percent of the measurement 
period and is considered to represent the “background” noise level. 

One-Third-Octave Band 
Means a band of frequencies spanning one-third of an octave and having a centre frequency between 
25 Hz and 20 000 Hz inclusive. 

LAmax assigned level 
Means an assigned level which, measured as a LA Slow value, is not to be exceeded at any time. 

LA1 assigned level 
Means an assigned level which, measured as a LA Slow value, is not to be exceeded for more than 1% of 
the representative assessment period. 

LA10 assigned level 
Means an assigned level which, measured as a LA Slow value, is not to be exceeded for more than 10% of 
the representative assessment period. 

Tonal Noise 
A tonal noise source can be described as a source that has a distinctive noise emission in one or more 
frequencies.  An example would be whining or droning.  The quantitative definition of tonality is: 

the presence in the noise emission of tonal characteristics where the difference between - 

(a)  the A-weighted sound pressure level in any one-third octave band; and 

(b) the arithmetic average of the A-weighted sound pressure levels in the 2 adjacent one-third 
octave bands, 

is greater than 3 dB when the sound pressure levels are determined as LAeq,T levels where the time 
period T is greater than 10% of the representative assessment period, or greater than 8 dB at any time 
when the sound pressure levels are determined as LA Slow levels. 

This is relatively common in most noise sources. 

Modulating Noise  
A modulating source is regular, cyclic and audible and is present for at least 10% of the measurement 
period.  The quantitative definition of modulation is: 

a variation in the emission of noise that — 

(a) is more than 3 dB LA Fast or is more than 3 dB LA Fast in any one-third octave band; 

(b) is present for at least 10% of the representative. 
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Impulsive Noise 
An impulsive noise source has a short-term banging, clunking or explosive sound.  The quantitative 
definition of impulsiveness is: 

a variation in the emission of a noise where the difference between LA peak and LA Max slow is more than 15 
dB when determined for a single representative event; 

Major Road 
Is a road with an estimated average daily traffic count of more than 15,000 vehicles. 

Secondary / Minor Road 
Is a road with an estimated average daily traffic count of between 6,000 and 15,000 vehicles. 

Influencing Factor (IF)  
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Representative Assessment Period 
Means a period of time not less than 15 minutes, and not exceeding four hours, determined by an 
inspector or authorised person to be appropriate for the assessment of a noise emission, having 
regard to the type and nature of the noise emission. 

Background Noise 
Background noise or residual noise is the noise level from sources other than the source of concern.  
When measuring environmental noise, residual sound is often a problem. One reason is that 
regulations often require that the noise from different types of sources be dealt with separately.  This 
separation, e.g. of traffic noise from industrial noise, is often difficult to accomplish in practice.  
Another reason is that the measurements are normally carried out outdoors.  Wind-induced noise, 
directly on the microphone and indirectly on trees, buildings, etc., may also affect the result.  The 
character of these noise sources can make it difficult or even impossible to carry out any corrections.  

Ambient Noise 
Means the level of noise from all sources, including background noise from near and far and the 
source of interest. 

Specific Noise 
Relates to the component of the ambient noise that is of interest.  This can be referred to as the noise 
of concern or the noise of interest. 
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Chart of Noise Level Descriptors 

 

Typical Noise Levels 
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