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1 Introduction  

Site Environmental and Remediation Services (SERS) have been engaged by the proponent to develop 

a Noise Management Plan (NMP) for the proposed Solid Waste Depot at Lot 821 and Part of Lot 802 

(501) Alexander Drive, Mirrabooka WA 6063 (hereafter referred to as ‘the site’) ancillary to Inert Landfill 

Class I. The site location and boundary are attached in Figure 1. 

Noise assessments are undertaken as part of an environmental impact assessment to ensure that 

noise emissions comply with the Environmental Protection (Noise) Regulations 1997. Such an 

assessment includes both audible vibration (sound) and non-audible vibration, experienced as a 

physical sensation. Both forms have the capacity to cause discomfort, and long-term environmental 

noise exposure has been linked to community health impacts. 

Movement of materials, disturbance of stockpile surfaces, have the potential to contribute to noise 

emissions, potentially impacting human health and the amenity value of the site if not effectively 

managed. As such, management is proposed in line with the EP Act 1986 Section 49 and the Noise 

Regulations 1987. 

From the proposed work area, the nearest residential buildings lie within the distances below: 

• 215m- 13 Bencubbin Crescent, Mirrabooka (to the south of the work area on Lot 821) 

• 216m- 11 Bencubbin Crescent, Mirrabooka (to the south of the work area on Lot 821) 

• 216m- 15 Bencubbin Crescent, Mirrabooka (to the south of the work area on Lot 821) 

• 216m- 17 Bencubbin Crescent, Mirrabooka (to the south of the work area on Lot 821) 

• 223m- 9 Bencubbin Crescent, Mirrabooka (to the south of the work area on Lot 821) 

• 224m- 19 Bencubbin Crescent, Mirrabooka (to the south of the work area on Lot 821) 

• 233m- 21 Bencubbin Crescent, Mirrabooka (to the south of the work area on Lot 821) 

• 254m- 23 Bencubbin Crescent, Mirrabooka (to the south of the work area on Lot 821) 

1.1 Objectives of Noise Management  

Objectives of managing noise include 

• Prevention of noise pollution 

• Prevention of impact on residents of neighbouring properties 

• Prevention of impact on the amenity of the area 
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2 Applicable Regulation, Standards and Codes of Practice 

2.1  Environmental Protection (Noise) regulations 1987 

The Nose Regulations govern the following areas of noise management:  

• Allowable noise emissions 

• Noise management 

2.2  EPA Guidance for the Assessment of Environmental Factors (in accordance with the 

Environmental Protection Act 1986)- Environmental Noise Draft 2007 

Provides guidance to protect the environment as defined by the EP Act 1986 with a focus on noise 

emissions from premises; ensures noise emissions from premises comply with the Regulations 1997; 

addresses the factor of noise emissions from all types of proposals that result in noise emissions; and, 

to present the EPA position on noise emissions from premises to ensure adverse impacts are prevented. 

It is used to conduct a screening procedure for deciding whether a detailed assessment of noise is 

required. It then provides the methodology to carry out a detailed assessment, should the screening 

process have identified that one was necessary. 

 

2.3  Australian Standard- Guide to noise and vibration control on construction, demolition, and 

maintenance activities (AS 2436:2010) 

Provides guidance on noise and vibration control with respect to construction, demolition, and 

maintenance sites as well as for the preparation of noise and vibration management plans, work method 

statements, and environmental impact studies. 

 

2.4  National Standard and National Code of Practice- Occupational Noise NOHSC (2000) 

Objectives of the above Standard comprise the reduction of the incidence and severity of an 

occupational noise-induced hearing loss. The Code of Practice provides practical guidance on achieving 

the above objective by providing a framework for the management of exposure to noise at work and 

minimising the effects of such exposure. 
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3 Noise Management and Noise control Methods  

Noise can be controlled via a combination of machinery-specific and ambient methods. Machinery-

specific methods: 

• De-activating reversing beepers during more sensitive times of the day 

• Negating the need for reversing beepers by using a one-way traffic system 

• Ensuring machinery is well-maintained 

• Using mufflers on machinery where possible 

Ambient methods: 

• Restricting vehicle speeds 

• Restricting the use of airbrakes 

• Prohibiting excess revving 

• Prohibiting entry of excessively noisy trucks and reporting them for service 

• Restricted operating hours 

3.1 Screening procedure to establish the significance of noise emission  

The screening procedure detailed in Guideline for the Assessment of Environmental Factors No. 8- 

Environmental Noise (WA EPA, 2005) was utilised to decide whether predicted noise levels are 

significant enough to warrant a detailed investigation, comprised of five questions:  

 

i) Is the proposal particularly sensitive within the community? 

Landfill activities have been carried out at the site over the past four decades. Signage has advertised 

the use of the site throughout this period. Proposed works differ from those that have historically 

occurred at the site, consisting of the delivery of waste material, sorting and storage.  

Mitigation measures incorporate best practice measures outlined in AS 2436-2010 Guide to noise and 

vibration control on construction, demolition, and maintenance sites.  

ii) Are there any noise-sensitive premises within the buffer distances indicated in Guidance 

Statement No. 3 for this type of proposal?  

Appendix 1 of Guidance of the Assessment of Environmental Factor No. 3- Separation 

Distances between Industrial and Sensitive Land Uses (WA EPA,2005) includes the following 

applicable category:  

a) Waste disposal- Waste Depot  
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o Water Cart x1 

o Trucks (>20 tonnes) 

o Light vehicles 

EPA Guidance Note 8- Environmental Noise (2007) states the screening procedure as follows:  

• Identify a point on the proposed site where the noise sources could be said to be concentrated. 

• Estimate a total A-weighted sound power level for all noise sources.  

• Identify the locations of all nearby residences not owned by the proponent and estimate their 

distances from the source point on site.  

• Plot the sound power level(s) for day/night operations for the nearest residence or residences. 

• If below the line for daytime and night-time operations. Then operational noise is not likely to be 

significant. 

3.1.3 Noise Prediction 

To determine the estimated noise generated during the works, calculation have been undertaken using 

the method listed in Appendix B (Estimating Noise from Sites) of the Australian Standard (AS) 2436:2010- 

Guide to noise and vibration control on construction, demolition, and maintenance sites. This method 

accounts for the sound level of the equipment, the distance of receptors from the noise source and the 

type of ground between the two locations. All properties within 100m buffer zone have been taken into 

consideration as a sensitive noise receptor. The typical sound levels from construction, maintenance 

and demolition plant equipment listed in Table A1 of Appendix A of AS2436.2010 have been used to 

estimate the equipment for the project (Table 3.4, 3.5 & 3.6). The calculations have been based on a 

worst-case scenario with all equipment operating simultaneously, however it should be noted that it is 

unlikely all equipment will be operating at the same time. The results of these calculations are displayed 

in Table 3.7. 
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3.2 Noise management measures 

Based on the calculation the estimated noise level from the site is within the assigned levels for 

residential and commercial receptors, however Condition 13(2) of the noise regulations states that the 

assigned noise levels listed in Condition 7 does not apply to work if the following conditions are met: 

• The noise is emitted during the hours of 07.00 and 19.00 Monday to Saturday. 

• The equipment used is the quietest possible. 

• A noise management plan was prepared (only if required) 

As such the following noise management and mitigation measures are recommended during each Stage 

of works: 

• Careful selection of machinery based on noise output. 

• All machinery/ equipment proposed across the site will be used in accordance with appropriate 

manufactures instructions. 

• All machinery/ equipment will be regularly serviced to ensure no excess noise emissions are 

received. 

• Ensure no work is conducted outside of the operating hours. 

• Where possible, specific activities will be scheduled during hours that least adversely affect 

sensitive receivers. 

• The current site fencing around the Site will be maintained to ensure no public access is 

permitted. 

• Where possible, maintain any onsite vegetation to act as noise buffer. 

 

iv) Is construction noise likely to be above the relevant screening criterion? 

No construction is proposed in this area of the site, however noise levels generated by this activity are 

not expected to differ from predicted levels as the machinery in use shall be the same.  

  

v) Is the proposal likely to involve blasting?  

No blasting is proposed. 

As there are 171 sensitive receptors were identified within 200m buffer, a detailed noise assessment has 

been conducted. Detailed noise assessment report has been attached as Appendix A.  
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4 Assigned Level Criteria  

Environmental Protection (Noise) regulation 1997 Summary of the Regulations (1997) defines assigned 

noise level as ‘the level of noise allowed to be received at premises at a particular time of the day or night.  

They apply at the premises receiving the noise and consider the impact of surrounding land use on noise 

levels received at each premise. They comprise the integration of a transport factor and a consideration 

of the proportion of surrounding land occupied by land uses with the potential to generate ambient noise 

i.e., commercial, and industrial.  

The transport factor is calculated according to the number of major and minor roads within 100m buffer 

of the premises, and the number of major roads within a 450m buffer of the premises. Proportion of 100 

and 450m buffers of the site occupied by commercial and industrial premises are calculated based on 

zoning displayed on a combination of metropolitan regional scheme and local town planning maps.  
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5 Conclusion  

As shown above, there are three sets of criteria applied to the cumulative sound pressure levels received 

by sensitive receptors within a one hundred metre buffer of the proposed site boundary.  

The values calculated did not, however factor in natural elevation or added noise attenuation by buffers 

located between the source and the receptors. Several buffers will exist between site and receptors, 

comprised of attenuation bunds and screens of mature trees and vegetation. Such buffers can decrease 

A-weighted sound pressure level by up to 15dB, and more at greater distances, with a conservative 

estimation of reduction by 7-10dB as per AS 2436:2010.  

As there are 171 sensitive receptors were identified within 200m of the site, a detailed noise assessment 

has been conducted. Detailed noise assessment report has been attached as Appendix A. 
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Figures  
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Appendix A – Noise Assessment Report 
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EXECUTIVE SUMMARY 

Lloyd George Acoustics was engaged by Brajkovich Demolition & Salvage (WA) Pty Ltd to undertake a noise 
assessment for a proposed screening, sorting and filling operation to be located at Lot 821 Alexander Drive, 
Mirrabooka.  The activities are part of a local government contract to rehabilitate the existing sand quarry to 
natural ground levels.  

This report considered noise emissions from the proposed operations to surrounding properties by way of noise 
modelling. The overall site is already approved for filling operations, involving tipper trucks, front end loaders 
and water cartage. However, the requirement to screen and sort rubble and waste on site (within the sand 
quarry) has been recently proposed. It is therefore considered relevant to assess noise impacts from this 
additional activity and associated plant items. The plant items relevant to this study are listed as follows: 

• 1x Screener (Mobiscreen MSS 802 EVO); 
• 1x Excavator Volvo RC615; 
• 1x TC420X PL27 Telestacker; 
• 1x Case 1021F Front End Loader (Wheel) 4 cu.m.  

As part of the study, noise emissions of the above items were measured on site, under typical operating 
conditions, while working in an adjoining approved area. 

Noise emissions were then predicted from the proposed location by way of computer noise modelling and 
assessed against assigned levels in accordance with the Environmental Protection (Noise) Regulations 1997. The 
computer modelling also allowed for prediction of noise levels as the quarry pit is filled, being approximately 
35m RL (Starting level), to 45m RL, 55m RL, and 65m RL (Fully filled). 

The predicted noise levels are demonstrated to be compliant with daytime assigned levels without the need for 
mitigation measures. It is understood that the nature of the project to fill the quarry site is long term (up to 100 
years). 

 

 

 

 

 





  Lloyd George Acoustics 

 

Reference: 23037947-01  Page 2 

 

2. CRITERIA 

Environmental noise in Western Australia is governed by the Environmental Protection Act 1986, through the 
Environmental Protection (Noise) Regulations 1997 (the Regulations) as follows: 

“7. Prescribed standard for noise emissions 

(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; and 
(ii) impulsiveness; and 

(iii) modulation, 
when assessed under regulation 9. 

(2) For the purposes of subregulation (1)(a), 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 at the 
point of reception.” 

Tonality, impulsiveness and modulation are defined in regulation 9 (refer Appendix C).  Under regulation 9(3), 
“Noise is taken to be free of the characteristics of tonality, impulsiveness and modulation 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(1)(a) after the 
adjustments in the table [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 

* These adjustments are cumulative to a maximum of 15 dB. 

The assigned levels (prescribed standards) for all premises are specified in regulation 8(3) and are shown in 
Table 2-2.  The LA10 assigned level is applicable to noises present for more than 10% of a representative 
assessment period, generally applicable to “steady-state” noise sources.  The LA1 is for short-term noise sources 
present for less than 10% and more than 1% of the time.  The LAmax assigned level is applicable for incidental 
noise sources, present for less than 1% of the time.   
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Table 2-2 Baseline Assigned 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 

Commercial Premises All hours 60 75 80 

Industrial and Utility 
Premises 

All hours 65 80 90 

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 influencing factor (IF), in relation to noise received at noise sensitive premises, has been calculated as either 
2 dB or 8 dB, as determined in Appendix B.  Table 2-3 shows the assigned levels including the influencing factor 
and transport factor at the receiving locations. 

The screening, sorting and filling activities are proposed to be conducted within the hours 7am and 7pm 
Monday to Saturday. 
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Table 2-3 Assigned Levels 

Premises Receiving 
Noise 

Time Of Day 

Assigned Level (dB) 

LA10 LA1 LAmax 

+8 dB IF 

Noise sensitive 
premises: highly 
sensitive area1 

0700 to 1900 hours Monday to Saturday 
(Day) 

53 63 73 

0900 to 1900 hours Sunday and public 
holidays (Sunday) 

48 58 73 

1900 to 2200 hours all days (Evening) 48 58 63 

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

43 53 63 

+2 dB IF 

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 

 

It must be noted the assigned levels above apply outside the receiving premises and at a point at least 3 metres 
away from any substantial reflecting surfaces.  Where this was not possible to be achieved due to the close 
proximity of existing buildings and/or fences, the noise emissions were assessed at a point within 1 metre from 
building facades and a -2 dB adjustment was made to the predicted noise levels to account for reflected noise. 

The assigned 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, 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 & 88 of the Environmental Protection Act 1986 and 
include Local Government Environmental Health Officers and Officers from the Department of Water 
Environmental 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. 
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3. METHODOLOGY 

3.1. Site Measurements 

Site measurements of the screening plant, namely an excavator, screener, telestacker and front end loader, 
were undertaken to derive source sound levels for use in noise modelling.  

Under the Regulations, there are certain requirements that must be satisfied when undertaking measurements 
and are defined in Regulations 19, 20, 22 and 23 and Schedule 4.  In undertaking the measurements, these have 
been satisfied, specifically noting the following: 

• The sound level meter used was: 
̶ Bruel & Kjaer Type 2250 (S/N: 3011946); 

• The equipment holds current laboratory certificates of calibration that are available upon request.  The 
equipment was also field calibrated before and after and found to be within +/- 0.5 dB.   

• The microphone was fitted with a standard wind screen. 
• The microphone was at least 1.2 metres above ground level and at least 3.0 metres from reflecting facades 

(other than the ground plane). 
• Measurements were recorded on 7 March between 12pm and 1pm.   

The following plant were measured: 

• 1x Screener (Mobiscreen MSS 802 EVO); 
• 1x Excavator Volvo RC615; 
• 1x TC420X PL27 Telestacker; 
• 1x Case 1021F Front End Loader (Wheel) 4 cu.m.  

The screener, excavator and telestacker are proposed to operate simultaneously at all times, therefore these 
were grouped and measured as one source. 

3.2. Noise Modelling 

Computer modelling has been used to predict the noise emissions from the development to all nearby receivers.  
The software used was SoundPLAN 8.2 with the ISO 9613 algorithms (ISO 171534-3 improved method) selected, 
as they include the influence of meteorological conditions.  Input data required in the model are listed below 
and discussed in Section 3.2.1 to Section 3.2.4: 

• Meteorological Information; 
• Topographical data; 
• Ground Absorption; and 
• Source sound power levels. 
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3.2.1. Meteorological Conditions 

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. 

Table 3-1: Modelling Meteorological Conditions 

Parameter Day (7.00am to 7.00pm) Night (7.00pm to 7.00am) 

Temperature (oC) 20 15 

Humidity (%) 50 50 

Wind Speed (m/s) Up to 5 Up to 5 

Wind Direction* All All 

* The modelling package allows for all wind directions to be modelled simultaneously. 

Alternatives to the above default conditions can be used where one year of weather data is available and the 
analysis considers the worst 2% of the day and night for the month of the year in which the worst-case weather 
conditions prevail (source: Draft Guideline on Environmental Noise for Prescribed Premises, May 2016).  In most 
cases, the default conditions occur for more than 2% of the time and therefore must be satisfied. 

3.2.2. Topographical Data 

Topographical data was adapted from publicly available information (e.g. Google) in the form of spot heights 
and combined with site survey information in 1-metre contour lines. 

Surrounding existing buildings were also incorporated in the noise model, as these can provide noise shielding 
as well as reflection paths.  Single storey buildings are modelled with a height of 3.5 metres and any double 
storey buildings identified assumed to be 7.0 metres in height with receivers 1.4 metres above ground. 

3.2.3. Ground Absorption 

The ground absorption has been assumed to be 0.0 (0%) for the roads and 0.5 (50%) elsewhere, noting that 0.0 
represents hard reflective surfaces such as water and 1.0 represents absorptive surfaces such as grass and 
quarry areas. 
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3.2.4. Source Sound Levels 

The source sound power levels used in the modelling, derived from field measurements, are provided in Table 
3-2. 

Table 3-2: Source Sound Power Levels, dB 

Description 
Octave Band Centre Frequency (Hz) 

Overall 
dB(A) 

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

Screener (Mobiscreen MSS 802 EVo) with 
Excavator and Telestacker operating – LA10 

103 108 108 107 102 99 93 85 108 

Front End Loader Working – LA10 107 103 103 92 90 88 82 74 98 

The following is noted in relation to Table 3-2: 

• Levels are based on measurements of actual equipment proposed for relocation into the sand quarry area. 
• A source height of 3.0m was used as an average for the combined group source of Screener, excavator and 

telestacker. 
• The front end loader is assumed to be working near the screening unit centrally located in the pit at a height 

of 1.5m above ground level. 
• To simulate the various filled depths of the pit, the ground floor layer was modified in 10m intervals and 

subsequently raising the noise sources with it (so that they remained at the same relative level above pit 
floor). 
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4. RESULTS 

The noise levels were predicted for various scenarios over the duration of the project, noting that with time the 
pit will fill and therefore screening plant will progress to be higher and bring noise sources higher also.  

Screening Operations (L10) at the following depths/stages of filling the pit were modelled: 
• At RL35m (existing pit floor level) 
• At RL45m 
• At RL55m 
• At RL65m (approximately final natural ground level) 

The results are best shown figuratively, with contour lines labelled and indicating predicted levels at all 
locations. These figures are provided as follows: 

• Figure 4-1 showing noise levels when the quarry is at RL 35m (starting levels). 
• Figure 4-2 showing noise levels when the quarry is at RL 45m. 
• Figure 4-3 showing noise levels when the quarry is at RL 55m. 
• Figure 4-4 showing noise levels when the quarry is at RL 65m. 
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5. ASSESSMENT AND RECOMMENDATIONS 

Based on noise modelling undertaken with the proposed equipment working in the southern pit area, noise 
levels are predicted to be compliant with daytime assigned levels for all nearest noise sensitive receivers.  The 
worst case level at each receiver group, for each pit depth is provided in Table 5-1 and also assessed against 
respective day time assigned levels. As expected noise levels increase as the pit is progressively filled, but are 
predicted to remain compliant with assigned noise levels at all stages. 

Table 5-1: Assessment of Predicted Noise Levels, dB LA10 

 Pit at RL 35m Pit at RL45m Pit at RL 55m Pit at RL 65m Assigned Noise Level 

Group R1 (North) 36 40 42 45 47 

Group R2 (South) <25 35 43 48 53 

Given that works are proposed during the day and the distance to houses, tonality is not expected to be 
detectable, therefore no adjustments were made to predicted levels. 

Whilst it is acknowledged that the proposed screening and filling operation is planned to occur over several 
decades, the assessment considers outcomes based on the assumptions provided.  Should significant changes 
to plant type and scale or location within the pit, additional modelling should be undertaken to verify that 
compliance can be achieved or if additional mitigation measures are required. 
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Appendix A – Development Plans 
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Appendix B – Influencing Factor Calculation  
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The assigned levels combine a baseline assigned level with an influencing factor, with the latter increasing the 
assigned level on the basis of the existence of significant roads and commercial or industrial zoned land within 
an inner circle (100 metre radius) and an outer circle (450 metre radius) of the noise sensitive premises.  The 
calculation for the influencing factor is: 

( ) ( )

100m within roadmajor each for  6

450m within  vpd)15,000 ( roadmajor each for  2
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The nearest noise sensitive premises are identified as: 

• R1 – North Residences along Australis Avenue 
• R2 – South Residences across Reid Highway 

The quarry premises is considered to be an industrial classification, in accordance with Schedule 1, Part A (5).  
Table B-1 shows the percentage of industrial and commercial land within the inner (100 metre radius) and outer 
(450 metre radius) circles of the noise sensitive premises, with this also shown on Figure B-1 for Receiver R1. 

Table B-2: Percentage of Land Types within 100m and 450m Radii 

Receiver Land Type Within 100m Within 450m 

R1 
Type A - Industrial and Utility 0 19% 

Type B – Commercial 0 0 

R2 
Type A - Industrial and Utility 0 20% 

Type B – Commercial 0 0 
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Figure B-1: Land Types within 100m and 450m Radii of R1 (North Residents) 
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From the Main Roads WA Traffic Map (refer Figure B-2), Table B-2 shows the relevant roads and their traffic 
counts within the inner (100 metre radius) and outer (450 metre radius) circles. 

Table B-3: Relevant Roads within 100m and 450m Radii 

Receiver 
Within 100m Within 450m 

Major Road (+ 6 dB) Secondary Road (+ 2 dB) Major Road Not Within 100m (+ 2 dB) 

R1 - - - 

R2 
Reid Highway 

(66, vpd 2020/21 #51545) 
- - 

 
Figure B-2: MRWA Published Traffic Data 

Table B-3 combines the percentage land types and Transport Factor to calculate the influencing factor. 

Table B-4: Influencing Factor Calculation, dB 

Receiver Industrial Land Commercial Land Transport Factor Total 

R1 2.0 0 0 2 

R2 2.0 0 6.0 8 

The influencing factor calculated in Table B-3 is combined with those baseline assigned levels of Table 2-2, 
resulting in the project assigned levels provided in Table 2-3. 
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Appendix C – 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 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 level 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.  
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.  
This is used when assessing the presence of modulation.   

• LAPeak 

This is the greatest absolute instantaneous sound pressure level in decibels using the A-frequency weighting.  

• LAmax 

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

• LA1 

The LA1 level is the A-weighted noise level exceeded for 1 percent of the measurement period and is considered 
to represent the average of the maximum noise levels measured. 
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• LA10 

The LA10 level is the A-weighted noise level exceeded for 10 percent of the measurement period and is 
considered to represent the “intrusive” noise level. 

• LA90 

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

• 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.  

• One-Third-Octave Band 

Means a band of frequencies spanning one-third of an octave and having a centre frequency between 25 Hz 
and 20000 Hz inclusive. 

• 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. 

• LAmax assigned level 

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

• LA1 assigned level 

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

• LA10 assigned level 

Means an assigned level, which, measured as a LASlow value, is not to be exceeded for more than 10 percent of 
the representative assessment period. 
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• 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; and 

(b) is present for at least 10% of the representative assessment period; and 

(c) is regular, cyclic and audible. 

• Impulsive Noise 

An impulsive noise source has a short-term banging, clunking or explosive sound.  The quantitative definition 
of impulsiveness means: 

̶ a variation in the emission of a noise where the difference between LApeak and LAmax 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. 
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• Chart of Noise Level Descriptors 

 
• Austroads Vehicle Class 

 
 
 

• Typical Noise Levels  

 

 

 

 

 

 

 

 

 



  

 
 

 

Appendix H: DWER’s Checklist for Category 63 
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1 Introduction  

Site Environmental and Remediation Services (SERS) have been engaged by Brajkovich Landfill & 

Recycling (Malaga) Pty Ltd to develop a Dust Management Plan in support of a licence amendment 

Application for proposed solid waste depot site located at Lot 821 and Part of 802 (501) Alexander Drive, 

Mirrabooka (hereby known as ‘the Site’). The site location and boundary are attached in Figure 1. The 

plan has been collated to identify dust causing activities, the health impacts and mitigation protocols. 

Dust-sensitive receptors are present surrounding the site, in the form of residential and industrial 

premises.  

Solid Waste Depot operations have the potential to generate dust in the following waste.  

• Movement of heavy vehicles  

• Tipping of waste material  

• Sorting and stockpiling waste material 

Movement of materials, disturbance of stockpile surfaces has the potential to contribute to dust 

emission, potentially impacting human health, air pollution, and the amenity value of the site if not 

effectively managed. As such, management is proposed in line with the EP Act 1986 Section 49, the 

Regulations 1987 Schedule 1 Categories 61A and 62. 

The purpose of the plan is to provide the best management strategies for dust control within the site 

boundaries. This DMP also identifies key issues and areas of concern and purposes to implement 

appropriate control measure.  

1.1 Definition  

Dust is any particle suspended within the atmosphere. Particles can range in size from as small as a few 

nanometres to 100 microns (μm) and can become airborne through the action of wind turbulence, by 

mechanical disturbance of fine materials, or through the release of particulate-rich gaseous emission. 

Emissions from operating machinery not included as greenhouse gases can also be classed as dust 

particulates. 

Dust is measured using a variety of methods, the most common being Total Suspended Particulates 

(TSP), which measure up to 50μm in size, and PM10 or PM2.5 (particulate matter less than 10μm or 2.5μm 

in size, respectively) (DEC 2011). 







  

 

EPA Guidance Note 3- Separation Distances between Industrial and Sensitive Land Uses (2005) 

Specifically addresses generic separation distances between industrial and sensitive land uses to avoid 

conflict between these land uses, considering protection of the environment under the EP Act 1986, 

protecting sensitive land uses from impacts on amenity from industrial operations, emission and 

infrastructure that are deemed unacceptable.  

Separation distances referred to in the State Industrial Buffer Policy 1997 are provided, along with the 

types of emission associated with that industrial land use.  

 

EPA Guidance Note 18- Prevention of air quality impact from land development sites (2000)  

Specifically addresses the prevention of impacts on air quality from dust and smoke generation on land 

development sites.  

  



  

2 Impacts of Dust on health  

Particles with an aerodynamic diameter of less than 50μm (usually referred to as TSP) are typically 

associated with adverse aesthetic effects rather than health effects. This is because they are trapped in 

the upper respiratory tract (just behind the nose and mouth) when inhaled. These larger particles are 

called inhalable particles and comprise visible dust following settling on surfaces, causing soiling and 

discolouration. They may, however, be associated with irritation of the mucosal membranes (eyes, nose, 

and throat) and if contaminated may pose an increased health risk through ingestion. 

Human health effects of dust tend to be associated with particles with an aerodynamic diameter of 10μm 

or less (<10μm). These smaller particles tend to remain suspended in the air for long periods and can 

penetrate the lungs. 

The PM10 fraction (coarse fraction) is termed 'thoracic particles' of 'inhalable dust'. These particles are 

inhaled into the upper part of the airways and lungs. PM2.5 particles are inhaled more deeply and lodge in 

the gas exchange region (alveolar region) of the human lung and are termed 'respirable dust'. Further, if 

contaminated, these fine particles may pose a further health risk through the absorption of the 

chemicals on the particles in the bloodstream. Sensitive groups such as people with lung or heart 

diseases, children, and older adults are the most likely to be affected by particle pollution exposure. 

However, even healthy people may experience temporary symptoms from exposure to elevated levels of 

particle pollution. 

 

  



  

3 Site Background  

3.1 Site History  

The site is located approximately 12 km north of the Perth CBD and is bounded by industrial/commercial 

receptors to the east and west and residential receptors to the north and south. The closest commercial 

receptor is located on east of the site. Vehicle Access to the site is gained off Victoria Road (see Figure 

2- Site Layout and Key Infrastructure) 

Previously sand resources were extracted from the site. This operation has been active since late 1950s 

resulting in a vast amount of the site being cleared. This extraction operation began on the eastern 

boundary of the site and were progressed towards the western boundary. In 1977, the western side of 

the site were repurposed into a landfill and previously both putrescible and inert wastes were accepted 

for burial. In 1997, the premises was reclassified from a Putrescible landfill to a Class I inert landfill only.  

The proponent, Brajkovich Landfill and Recycling (Malaga) Pty Ltd acquired the site with intention of 

conducting operations in line with the land use of a Solid Waste Depot.  

3.2 Current Site Condition  

Current site condition consists of Class I inert landfill with some remnant native vegetation scattered 

across the site. Receptor are located to the east, north and south of the property. The closest receptor 

is an industrial receptor located approximately 20m away from the eastern boundary of the site.  

3.3 Nearby sensitive receptors  

The nearby sensitive receptors are industrial and residential resident (within 500m buffer around the site 

boundary); however, the closest commercial receptor is approximately 20m and residential receptor is 

approximately 81m from the site. A table of all sensitive receptors are attached in Appendix A.  

3.4 Surrounding Land Uses  

The property is located on industrial and park and recreation zoned land. However, land area on the north 

and south of the site are zoned as a residential.  

3.5 Geology and particle size distribution  

Lotsearch, via the Atlas of Australian Soil, identified the soil across the whole site to be a Podosol. 

Podosols are described as follows “Subdued dune-swale terrain: chief soils are leached sands (Uc2.33) 



  

with (Uc2.22) and (Uc2.21) on the low dunes. Associated are small areas of other sand soils (Uc).” 

It should be noted that disturbance of natural soils has not been the cause of any complaints about the 

site throughout the history of its operations. As such, it is more likely to be the composition of the 

materials brought on-site that will contribute to the generation of duct at the site.  

3.6 Contamination Status of Lot 802 

In May 2007, Lot 802 along with Lot 821 (501) Alexander Drive, Mirrabooka was listed on the DWER 

Contaminated Site database as “Possibly Contaminated- Investigation Required” based on the 

information provided to the department on 1St of December 2006. Following the receival of additional 

information in July 2023, the Department of Water and Environmental Regulation reclassified the site as 

“Contaminated restricted use”.  

The site (Comprising Lot 802 Alexander Drive, Mirrabooka) was reported because it was formerly part of 

a larger lot that was used as a mixed putrescible and industrial landfill for approximately 20 years, from 

1977 to 1997. This is a land use that has potential to cause contamination as specified in the guideline 

‘Assessment and Management of contaminated sites’ (Department of Water and Environmental 

Regulation,2021). 

As per Basic Summary of Records Search Response, contamination assessments carried out in 2022 

and 2023 were comprised of soil, groundwater, and landfill gas investigations. Groundwater monitoring 

and investigations found that groundwater beneath the landfill and across a wider area to the south-west 

of the landfill has been impacted by the presence of the landfill leachate. Groundwater investigations 

found that groundwater near the western boundary of this site is impacted with the substance indicative 

of landfill leachate. Nutrients, hydrocarbons, metals and per- and polyfluoroalkyl (PFAS) were found to 

be present in groundwater at concentrations exceeding assessment levels for non-potable use of 

groundwater, as published in the guideline ‘Assessment and management of contaminated sites’ 

(Department of Water and Environmental Regulation, 2021). 

Similarly, landfill gas assessment focused on the potential for gas generated within the waste mass on 

the site indicated that landfill gases (methane, carbon dioxide and hydrogen sulfide) are being generated 

within the waste mass. 

Based on Basic Summary of Records Search Response, Remediation of adjacent lots to the east of the 

site was carried out in 2023. Remediation works involved bulk excavation of all areas of buried waste fill 

on the adjacent lots of underlying natural soils, and screening of the excavated material to separate 

waste material and soil. A remediation action plan for landfill gas mitigation was developed and 



  

implemented to prevent lateral migration of landfill gases from beneath this site to affect the proposed 

adjacent commercial development. The remediation strategy comprises an actively vented gas 

interception system (GIS) that has been installed within an easement along the eastern boundary or Lot 

802.  























  

5.4 Water Sources  

Sources of water for dust suppression shall be the groundwater extraction bore situated on southeast 

corner of Lot 802. Should there be any risk of groundwater having become contaminated from on-site 

spills or leaks, water for dust suppression shall not be sourced from the groundwater bore but from the 

bore or tinkered in from off-site.  

5.4.1 Application Points  

Spray points shall correspond with the location of operations areas and shall ensure coverage over areas 

inaccessible to the water cart. Sprinklers shall rotate and will be positioned from above to gain the 

greatest spray coverage and address any rising dust.  



  

6 Risk Assessment  

6.1 Ambient Dust levels 

In metropolitan areas, particulate matter is present in the air because of, for example, vehicle exhausts, 

disturbed surface particles from traffic, construction, and demolition work, grinding and welding works, 

industrial stack emissions from heavy industry, bush fire smoke, and smoke from domestic fireplaces, 

among others. 

Ambient dust levels can also be measured as Particulate Matter (PM10) - particle sizes of 10μm and 

below, and Particulate Matter (PM2.5) - particle sizes of 2.5μm and below. These parameters have a more 

direct correlation between exposure to levels and observed resulting health effects. 

Being located adjacent to a major arterial road, levels of airborne particulate matter are expected to be 

comparatively high. 

Ambient air monitoring within the Perth Metropolitan Air Quality Data Map is carried out at two locations 

which may be considered representative of conditions at the site: 

• Caversham  

• Swanbourne 

Swanbourne air monitoring station does not show PM2.5 and PM10 particulate dust data, therefore, only 

Caversham air monitoring station was available for ambient dust level data.  

PM2.5 and PM10 values were collected at Caversham between 2011 and 2022. Like all other stations at 

which levels have varied over this period, levels at Caversham have notably increase over the period.  

Due to the rapidity of change in land use, ambient air quality has been affected, as well as increase in 

population and industrial activity since this time, these values should be taken as indicative only.  

 

 

 



  

6.2 Risk Assessment of Threatened Species found within 2km of the Site  

It is considered that dust-generating activities on-site cannot be said to contribute to the factors outlined 

below, and as such, the presence of the species in the area should not prevent site activities from 

occurring. 

Threats to the species identified comprise of: 

• Habitat fragmentation and loss 

• Removal of nest hollows 

• Competition with other species for hollows 

• Loss of native food sources 

• Invasive species 

• Poaching and illegal shooting 

• Fire 

Flora species are threatened by clearing. Whilst clearing has been carried out on-site, the vegetation 

consists of boundary trees and a patch of vegetation to the west and was highly unlikely to have provided 

suitable growing conditions for the threatened species. 

6.3 Potential impacts of airborne dust on human receptors  

Potential impact on human health have been outlined earlier in this section.  

As shown in Figure 3, 19 receptors fall within the 100m buffer. It is anticipated that bush forever area 

around the north, west and south boundary, existing buffers in the form of screens of trees or proposed 

earth bunds as well as dust management techniques proposed will sufficiently diminish airborne dust 

level such that dust will not leave the site.  

Residents within 1000m of the site boundary live in a reasonably dust-prone area. Other localised dust 

source includes:  

• Utility vehicle movement on dusty paddock in dry weather  

Dust levels generated at the site are not estimated to exceed those from the above sources, thus no 

impact on the surrounding community is anticipated from the operation of proposed solid waste depot.  



  

6.4 Possible effect- Air Quality  

The generation of dust, smoke and odour shall be prevented by placing control measures. The generation 

of toxic gas shall be prevented by the active sorting and exclusion of biodegradable material that may be 

subject to microbial activity under anaerobic conditions.  

There shall be no burning on site to prevent the generation of smoke. Vehicle movement shall be 

restricted to roads accessible by the water cart.  

6.4.1 Odour  

Due to the inert nature of the proposed waste material being accepted on-site, there is no perceived 

reason for offensive odours to occur in quantities at which they might affect either on-site staff within the 

proposed storage area or off-site receptors surrounding property. 

6.4.2 Monitoring  

The proposed dust suppression measure is outlined earlier in the document. With the extensive 

implementation of these measures, there is not expected to be any visual dust leaving the site boundary. 

Baseline values for PM10 shall be established prior to site works commencing as a point of comparison. 

As a precautionary measure, dust monitoring is proposed from three strategic along the site perimeter. 

6.4.3 Monitoring Policy  

Proposed monitoring of dust will be conducted in accordance with the methods below: 

• AS 2922 Ambient Air – Guide for the Siting of Sampling 

• AS/NZS 3580.1.1:2007 Methods for sampling and analysis of ambient air – Guide to siting air 

monitoring equipment. 

The most suitable criteria to apply to results are listed below. 

 

 

 





  

6.4.4.2 Quality assurance/quality control requirements  

Quality assurance of dust monitoring results follows from the annual calibration of PM10 monitors. 

Duplicates taken as quality control measures in dust monitoring rarely produce reliable results due to 

the irregularity of dust clouds. 

6.4.4.3 Deposited dust  

Dust deposition measurements may also be applicable if dust is observed off-site at nuisance levels. It 

can be measured using the method below: 

AS/NZS 3580.10.1:2003 Methods for sampling and analysis of ambient air - Determination of particulate 

matter -Deposited matter - Gravimetric method. 

  



  

7 Feedback Policy  

Any off-site complaints known to the proponent will be taken and addressed immediately. It is the aim 

of the proponent is to handle all these complaints without delay. Should any complaints be received, the 

Site Supervisor will act as the liaison between the complainant and the proponent. Contact will be made 

with the complainant and investigations will occur into the nature and cause of the complaint and a 

corrective action solution devised to mitigate a future similar occurrence. A Complaints Register will be 

compiled by the Site Supervisor incorporating all future known complaints from this site, a complaints 

form is attached as Appendix C. 

7.1 Stakeholder consultation  

Closest potential receptor will be notified prior to the commencement of activities. In addition, contact 

details for the Site Supervisor will be provided to them and can also be found on signage erected at the 

entrance to the site.  

7.2 Roles and Responsibility  

All on-site haul roads and access ways will be maintained by the proponent. Dust management 

measures will be employed by all site employees during all hours of work. It is the duty of every staff 

member to prevent and/or reduce dust generation from on-site practices. 

  



  

8 Conclusion 

Whilst proposed activities have the potential to generate dust, this potential can be minimised using the 

management measures outlined. Every effort will be made to ensure that proposed works enhance 

rather than detract from the value of the surrounding area. 
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Appendix B- Dust Management Site Inspection Checklist   

  





  

 

Appendix C- Complaints Form  

 



Complaints Registry 2024 Lot 821 and Part of 820 (501) Alexander Drive, Mirrabooka

DATE TIME REGO ADDRESS COMPANY REASON FOR COMPLAINT


