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2. Emissions, Discharges, and Waste 

2.1 Emissions 
An air quality assessment has been undertaken and is included in Appendix A. 

2.1.1 Point-source air emissions 
During the installation and operation of plant infrastructure, there will be point-source air emissions from delivery 
vehicles (approximately 5 heavy vehicle movements/day), which are not expected to have any significant impact to 
surrounding environmental, industrial or residential receptors.  

Point-source air emissions of volatile organic compounds (VOCs) will also be generated from the pelletising plant 
in the facility. The pelletising process applies heat to the cleaned plastics at approximately 2500C – 3000C, which 
melts the plastics to allow extrusion through die(s) to form pellets. During this process VOCs and associated odour 
(see below) are likely emitted by thermal degradation of plastic polymers. There is limited information available on 
the emission rates of VOCs and health risks from plastic pelletising, although the emission rates are believed to be 
low, but studies1 2 3 indicate there is a potential health risk to workers from long-term exposure to VOCs.    

Chairay will therefore proactively implement the control and monitoring measures outlined in Table 1. 
Implementation of these measures will accurately determine the VOC emissions profile of the process, and inform 
the need for mitigations, thereby reduce the potential long-term exposure risk to workers inside the facility. 

Table 1 Proposed control and monitoring measures to minimise air emissions 

# Control and Monitoring Measure 

1 Air quality monitoring will be undertaken during commissioning and time limited operations to determine baseline 
emissions of VOCs from the pelletising plant, and indoor air quality for VOCs within the facility processing 
building. 

Implementation of the mitigation measures in Table 1 will reduce the likelihood of fugitive VOC emissions escaping 
to the atmosphere beyond the facility building through small gaps and openings in the building structure. For any 
VOC emissions that do escape, odour dispersion modelling (see Section 2.1.2) indicates that any fugitive 
odour/VOCs emissions will disperse quickly and are unlikely to impact surrounding industrial or residential 
receptors.  

2.1.2 Fugitive odour emissions 
Site operations will likely be a source of potential odour emissions from processing, specifically from pelletising of 
plastic and process wastewater. An odour impact assessment has been undertaken for the proposed activity and 
is provided in Appendix A . Results from this assessment indicated that odours generated from the facility, at a 
modelled fugitive odour emission rate of 875 ou/s under normal operations (8-hour day, 5-days per week) will not 
adversely impact any receivers within the facility’s local industrial area or potential residential receptors located 
outside the industrial area (Figure 1). 

Even under a very conservative assessment scenario where the fugitive odour emission rate was multiplied by five 
(5x) to represent an odour emission of 4,375 ou/s, the model predictions (Figure 2) also indicated that any odour 
observation outside of the Facility’s building are unlikely to pose any risk of odour nuisance to nearby premises in 
the industrial area or potential residential receptors located outside the industrial area. 

 
1 Ren et al, 2024. Characterization of VOC emissions and health risk assessment in the plastic manufacturing industry - ScienceDirect 
2 Yamochita et al, 2007. VOC emissions from waste plastics during melting processes (researchgate.net) 
3 Yorifuji et al, 2012. Does Open-air Exposure to Volatile Organic Compounds near a Plastic Recycling Factory Cause Health Effects? - 
Journal of Occupational Health  
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Figure 1 Predicted Ground Level Odour Strength Isopleths (contours) of Fugitive Odour Losses @ 875 ou/s. 
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Figure 2 Predicted Ground Level Odour Strength Isopleths (contours) of 5 x Fugitive Odour Losses @ 4,375 ou/s. 
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2.1.3 Fugitive dust emissions 
Dust emissions are not expected to be significant as the facility is in an established industrial area with access via 
sealed roads and all vehicle access roads and building aprons within the site are concreted. As the mechanical 
processing is undertaken indoors, there would be limited potential for dust emissions escaping the building and 
therefore the facility is not expected to have a significant impact on nearby environmental, industrial or residential 
receptors. 

2.1.4 Light emissions 
During operation, no night works are proposed to be undertaken and as such there is no external lighting 
associated with the proposal. Therefore, no light emissions are expected from the operation of the facility. Apart 
minimal site security night lighting that is likely to be put in place around the building, light emissions from the 
facility are not expected to impact nearby environmental, industrial or residential receptors.  

2.1.5 Noise emissions 
A detailed noise modelling study has been undertaken for the proposed activity and is included in Appendix B.  

The study considered worst-case scenarios, assuming all major noise-generating equipment would operate 
simultaneously and continuously. Two modelling scenarios were evaluated:  

1. With the facility’s roller doors south of the building closed (Scenario 1), and  

2. With the facility’s roller doors south of the building open (Scenario 2). 

The results show that the predicted noise levels at adjacent residential receptors comply with their corresponding 
assigned limits (LA10 ranging from 43 to 53 dB(A) for night time and day time) operations.  

For the industrial premises adjacent to the waste facility, the two buildings directly to the east and west of the 
warehouse may experience exceedance of noise limits (LA10 65 dB(A)) only at their boundary sections exposed 
to the outdoor loading area. Other surrounding industrial premises are predicted to experience noise levels within 
acceptable limits. Noise contour maps for each scenario modelled are presented in  Figure 3 and Figure 4.
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Figure 3 Scenario 1 – modelled noise levels from the facility building with doors closed 



 

GHD | Chairay Sustainable Plastic Co. | 12615011 | Attachment 6A – Emissions and Discharges 7 
 

 

Figure 4 Scenario 2 - modelled noise levels from the facility building with doors open
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2.4 Unplanned events 

2.4.1 Firewater runoff and containment 
Fire water used to suppress fires at plastic recycling facilities is considered contaminated and poses a risk to 
contaminating the receiving environment (i.e., soil, groundwater) if not contained and disposed of safely.   

A fire water containment assessment has been undertaken for the site (refer to Attachment 8A) to assess the total 
volume of fire-fighting water required to be retained to meet DFES requirements (specifically, DFES Guidance 
Note GN04), and to provide a conceptual strategy setting out how the fire water containment requirement will be 
achieved. DFES requires all fire water discharge from sprinklers and hydrants during a fire emergency event to be 
contained on site. 

The containment strategy considered a two-stage assessment approach, with Option 1 being preferred, and 
Option 2 to be progressed if Option 1 is found to be unworkable: 

– Option 1. Bunding to contain fire water discharge from sprinklers and hydrants within the existing building and 
infrastructure footprint. 

– Option 2. Blind off all soak wells within the containment zone and provide external below ground storage and 
containment system for fire water discharge. Provide automated diversion on the stormwater drainage system 
linked to the fire alarm system to divert water from stormwater infiltration cells to the containment storage. 

With implementation of the proposed fire water containment system, the risk of an uncontrolled discharge of fire 
water contaminating the receiving environment is considered to be low.     

2.4.2 Spills, ruptures, and loss of containment 
Potential unplanned and uncontrolled discharges of hazardous liquids pose a risk to contaminating the receiving 
environment (i.e., soil, groundwater) if not contained. Certain fluids that will be stored and used in the WWTP are 
categorised as being hazardous and require bunding under ASA/NZ 3780: the Storage and handling of corrosive 
substances.  

Up to 322.2 m3 (322,200 L) of interconnected wastewater and chemical storage tanks capacity will be located on 
site on the southern side of the warehouse, partially protected from rainfall by the existing roofed awning projecting 
from the building. Wastewater and treatment chemicals will be stored in fourteen various sized poly tanks (refer to 
Table 2; Attachment 3B), which will be located within a bunded enclosure. In the even of a loss of containment, the 
bund will be designed to store at least 110% (355 m3) of the interconnected volume (322.2 m3), in accordance with 
DWER guidance on wastewater containment bunding (refer to Bund Design Memorandum; Attachment 8C).  

With implementation of the proposed bund design, the risk of an uncontrolled discharge from a spill, rupture or loss 
of containment from storage tanks at the WWTP is considered low.         
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The potential emissions, sources, pathways and receptors that have been identified for the construction and 
operation of the Project are outlined in Table 6. This table also identifies the potential impacts, proposed controls 
and associated risk ratings. 
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1 Background 

Environmental & Air Quality Consulting Pty Ltd (EAQ) was engaged by Chairay Sustainable Plastic Co P/L 

(Chairay), the proponent, to undertake an Emissions Assessment (the Assessment) of Chairay’s proposed 

Plastics Reprocessing Facility (the Facility) to support Chairay’s Works Approval and Development 

Application processes. 

The Facility will receive and reprocess High-Density Polyethylene (HDPE), Polyethylene Terephthalate 

(PET), Polypropylene (PP) plastics and mixed plastics with a capacity throughput of up to 21,000 tonnes 

per annum. A Facility of this size, assuming capture of all the relevant materials, will be able to manage 

the total projected 12,500t annually plastic materials which have been affected by the Council of 

Australian Governments (COAG) export ban in Western Australia. 

The planned sorting and reprocessing capacities for plastics at the Facility are: 

• Mixed Plastics – 6,000 tonnes sorting, 

• HDPE – 6,000 tonnes flaking 

• PET – 6,000 tonnes flaking, and 

• PP – 3,000 tonnes flaking 

The process is almost entirely automated using static machinery where the raw materials flow along a 

series of process steps and conveyor lines, and involves: 

• Receivals of baled plastics to the Facility from external vendors, 

• Debaling of the plastics (machine), 

• Optical sorting for separation (machine), 

o Low quality plastics diverted from process to Waste to Energy, landfill etc. 

• Manual sorting (picking line) to ensure adequate separation, 

o Low quality plastics diverted from process to Waste to Energy, landfill etc. 

• Magnetic current to remove metals etc (machine), 

• Crushing / shredding / milling / pressing (machine), 

• Hydration / Water Bath i.e., washing (machine), 

• Dehydration i.e., drying (machine), 

• Flaking (machine), 

o Flakes can be used directly in the manufacture of new products. 

• Pelletising (plastics heated to 2500C – 3000C to melt and further extruded to make pellets, and 

• Final packaging of flakes and pellets in Bulka bags for export. 

The Mixed Plastics bales are a large uncertainty, and Chairay estimates up to 40% may result in residual 

waste. Residual waste will be destined for energy recovery at either the East Rockingham or Kwinana WTE 

facility. This residual waste will primarily comprise of low value plastics such as PS, mixed polymer, nylon, 

and EOL plastics. 
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Emissions from the recycling of these plastics are generally negligible as dusts are managed through the 

hydration / water bath steps, and process vapours are only aligned to the pelletising process due to 

heating of the plastics. Residual odours from ‘dirty’ plastics would be evident, although these residual 

odours would be no different to a Materials Recovery Facility (MRF) and/or a Container Deposit Scheme 

depot, where the plastics originate from in bale form. 

The process cycle is illustrated in Figure 1-1. 

 

 
Figure 1-1: Reprocessing of Plastics Life Cycle 

1.1 Operational Hours 

The Facility will be operational on weekdays only between the hours of 8AM – 4PM (i.e., 8 hours daily). 

Given this, any odour emissions, either residual or within the process, can only occur during these daytime 

hours. 

1.2 Legislative Context 

The proposed Facility will be a Prescribed Premise and licensed pursuant to the Western Australian 

Environmental Protection Regulations 1987 under Schedule 1 Part 1 of the Environmental Protection Act 

1986, and most likely assigned as Category 62 - Solid waste depot: premises on which waste is stored, or 

sorted, pending final disposal or re-use. 
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The Western Australia (WA) Environmental Protection Authority 2005 Guidance for the Assessment of 

Environmental Factors document, Separation Distances between Industrial and Sensitive Land Uses (EPA, 

2005), recommends a buffer separation distance of 200 metres (m) for Category 62 activities, with noise, 

dust and odour the primary impacts of consideration. The WA Department of Water and Environmental 

Regulation (DWER) is the key agency for approvals related to noise, dust and odour. 

The 200 m recommended buffer separation distance applies to Industrial and Sensitive Land Uses, where 

Sensitive Land Uses are described in the EPA 2005 document as: 

Land uses considered to be potentially sensitive to emissions from industry and infrastructure include 

residential developments (including subdivisions either established or in the planning framework), 

hospitals, hotels, motels, hostels, caravan parks, schools, nursing homes, child care facilities, shopping 

centres, playgrounds, and some public buildings. Some commercial, institutional and industrial land uses 

which require high levels of amenity or are sensitive to particular emissions may also be considered 

“sensitive land uses”. Examples include some retail outlets, offices and training centres, and some types 

of storage and manufacturing facilities. 

The EPA recommended buffers imply that where the separation distance is not met, a further scientific 

assessment of applicable emissions should be undertaken to support the application and thus inform the 

risk of health and amenity impacts at the nearest receptor.  

1.3 The Site 

The Site is a proposed to be located at 204 Bannister Road, Canning Vale WA 6155. The Site, which is 

currently being re-developed, will comprise of two high-grade industrial and logistics facilities of which 

Chairay’s Site will be located within one of these facilities. 

The Site is within the City of Canning under the Local Planning Scheme (LPS) Zone General Industry. There 

is no existing and/or future redevelopment planning schemes of the Site’s industrial area. 

The nearest urban area is > 500 m to the north-west of the Site’s Facility, and therefore the Facility 

satisfies the EPA, 2005 Industrial and Sensitive Land Uses recommended separation distance of 200 m, 

where the sensitive receptor is urban, or future urban.  

Noting that the Facility satisfies the DWER’s Odour guidance (2019) odour screening separation distance 

of 200 m with respect to the nearest urban (or non-compatible land use) sensitive receptor, and has no 

special case factors that apply to the Facility that would otherwise increase odour impacts beyond the 

screening distance, notwithstanding, the Assessment will address the risk of the pelletising process odour 

emissions impacting on nearby industrial receptors. 

The Locality of the Site is illustrated in  Figure 1-2.
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2 Process Odours 

Given the Facility does not require a detailed odour analysis, an operational odour analysis (OOA) has not 

been undertaken, nor would it be useful to provide one given the lack of odour expected from the entire 

process. 

The activities at the Facility are not expected to emit malodours from the handling and processing of the 

plastics (excluding pelletising) given that all the plastics received will be sourced from MRF’s and/or 

Container Deposit Scheme depots. Plastics can be considered as inert with respect to odorous 

contamination when received to the Facility. 

MRF’s and Container Deposit Scheme depots are established throughout the Perth metropolitan Area 

and have posed no risk for odour impacts from their activities. This is evidenced by the existing DWER 

licenses for these MRF facilities where only ‘non-conforming odour causing materials’ are discussed 

within the licenses (where applicable), and the materials are required to be removed from the recyclables 

stream at the ‘first sorting position’ and subsequently removed from the site operations that day. 

‘Non-conforming odorous materials’ would be identified and excluded from the recyclables stream as 

part of the Facility’s overall waste acceptance and refusal procedures. 

2.1 Pelletising Odour Emissions 

Prior to the pelletising process the plastics have been cleaned (washing and drying) and further sorted 

ready for flaking or pelletising. 

The pelletising process applies heat to the cleaned plastics at approximately 2500C – 3000C, which melts 

the plastics thus allowing extrusion through die(s) to form pellets. 

Chairay does not envisage any need for process odour mitigation given the odour emissions’ volume will 

be low. Notwithstanding, Chairay has considered two odour mitigation routines based on the technology 

providers operational knowledge of the process. These routines are: 

1) The steam and vapours given off from pelletising will be diverted through pipework, pass through 

cold water to produce condensate inside the pipework, and the final emission ‘bubbled’ through 

water to collect the condensate. The condensate water is then diverted to the Facility’s 

wastewater treatment process where screens remove any entrained solids, and membrane 

filtration to clean the process waters to the required specification before discharge. 

2) Carbon Filtration may be installed to capture and treat the VOC/odour emissions if the diversion 

of the vapours to the wastewater process is superseded. 

Given the design of the Facility and its automation, there is a negligible risk of full-strength process odours 

from pelletising escaping to atmosphere beyond the Facility building. In the event of any VOC/odour 

losses, these would be in the form of low volume fugitive losses from small gaps and openings in the 

building structure. 

To this end, EAQ has assumed some odour losses from pelletising and considered these as a fugitive 

volume source emission from the Facility. Odour emissions are discussed further in Section 3. 
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2.2 Process Wastewater 

As per Chairay’s design overview, “it is expected that for every 1 metric ton of recycled material, 

approximately 2 metric tons of wastewater will be generated. For every 1 ton of wastewater, there will 

be about 20-30 kilograms of sludge (with 80% moisture content). For example, assuming a daily 

processing of 6 metric tons of recycled material during commissioning, an estimated 12 metric tons of 

wastewater will be discharged into the wastewater treatment system, with approximately 240-360 

kilograms of sludge produced. The water recovery rate is estimated to be 95%”. 

Flow meters will be installed to measure raw water inlet flows and treated discharge flows. The process 

water sludge will be bagged, weighed and removed from Site through external contractor. The operation 

and transportation within the wastewater treatment process be controlled using PLC technology. 

2.2.1 Wastewater Controls for Unexpected Emissions & Discharges 

• Initially, a physical treatment method will be employed, involving primary sedimentation, fine 

screening, oil-water separation, and the removal of suspended solids (SS) and oils from 

wastewater contaminants. Control measures include adjusting retention times, disk rotation 

speeds, and screen mesh sizes, 

• A chemical treatment approach will be used, including neutralisation (acid-base neutralisation), 

coagulation, flocculation, and flotation to remove SS as well as BOD/COD and adjust the water's 

pH level. Control measures involve monitoring pH values, retention times, and mixing speeds, 

among others, 

• A biological treatment method, such as the activated sludge process, will be applied, involving 

sedimentation primarily to remove BOD from the water. Control measures include monitoring 

dissolved oxygen levels, retention times, and the food-to-microorganism ratio, among others, 

• Advanced treatment methods like ceramic membrane filtration will be employed to further 

remove BOD and SS from the water, 

• Water quality testing instruments will be procured to conduct functional tests on the autonomous 

wastewater treatment units, 

• Monitoring devices will be installed at the discharge point to include monitoring of flow rate, SS 

(suspended solids), COD (chemical oxygen demand), and continuous recording of these 

parameters (with data stored on a computer). Additionally, an abnormality notification system 

will be established to alert in case of any irregularities, and 

• Water quality testing instruments will be procured to conduct functional tests on other 

wastewater treatment units. 
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3 Odour Emissions Assessment 

The total process area of the Facility building is 8,300 m2. The maximum height of the building is 10 m, 

and therefore the approximate volume of the Facility’s building is 83,000 m3. 

The pelletising line takes up < 5% of the overall floorplan i.e., < 415 m2.  

Assuming the total volume surrounding the pelletiser is 1,245 m3 (415 m2 x 3 m in height), the odour 

emissions from pelletising would disperse into this volume, where this volume makes up 1.5 % of the total 

building volume. 

The uncontrolled air emission rate from the pelletising process is unknown. 

Contemporary buildings in Australia are built to achieve an optimum ventilation/infiltration rate. This is 

not always the case with industrial buildings where air exchanges are often required to ensure worker 

comfort due to heat etc. 

Fugitive air losses from small gaps and openings in new buildings may represent up to 10% of the overall 

downwind wall area when assuming the building is designed for relative airtightness with no requirement 

to introduce air changes for worker comfort, and assuming no doorways opened. 

Using the Facility’s largest wall area of approximately 2,250 m2 (225 m long x 10 m high), a 10% loss of 

fugitive air would be through 225 m2 of wall void.  

CSIRO reports the leakage rate of new homes, on average, to be 6.9 m³/hr/m²@50Pa 

Assuming the Facility’s building has a leakage rate of 10 m3/hr/m2 across a 225 m2 void, the air emission 

rate would be 0.0028 m3 per second per m2. Applying this to the 225 m2 void, the leakage rate would be 

0.625 m3/s. 

Further assuming the wind direction remained constant for an 8-hour shift, the maximum process fugitive 

air losses over an 8-hour day would be 18,000 m3 of air from the Facility, which is approximately 22 % of 

the total building volume. 

There is no data for odour concentration emissions from the pelletising process. 

Previously, EAQ has undertaken odour sampling and testing works for a Rotomould facility to the south 

of the Perth Metropolitan area. This site does not have a DWER prescribed premises licence. 

The Rotomould facility takes plastic flakes and pellets and uses these to manufacture plastic products 

such as plumbing pipework and fittings, plastic manhole pits etc. The Rotomould facility operates 24-

hours a day and emits plastic vapour odours from an untreated stack to atmosphere. 

The most recent public domain emissions report for this Rotomould facility was in May 2024 and reported 

the following key parameters for odour emissions: 

• Maximum odour concentration of 1,400 odour units (ou) per m3 (i.e., ou.m3) 

• Maximum temperature of emissions of 1940C, and 

• Maximum moisture content of 4.1 %. 
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Importantly, the odour emissions from the Rotomoulding process would be elevated compared to those 

pelletising emissions since the Rotomould process heats and forms the products over a longer period of 

time. 

Assuming an odour concentration of 1,400 ou.m3 applied to a daily volume loss of 18,000 m3 of air (0.625 

m3/s), the odour emission rate would be 875 ou/s over the 8-hour working day, 5 days per week. 

• This odour emission rate of 875 ou/s has been assessed using the Aermod dispersion model to 

predict the ground level odour strength within the industrial area surrounding the Facility. 

3.1.1 Meteorology & Dispersion Modelling 

A 2023 annual dataset of meteorology was developed for the locality using surface observations from the 

Jandakot AERO Bureau of Meteorology (BoM) Automatic Weather Station (AWS) and CSIRO’s TAPM 

prognostic model for upper air characteristics. The Jandakot BoM AWS is < 5 kms west of the Site and 

representative of the assessment domain. 

The Facility’s locality annual meteorological trend has a south-east wind vector (i.e., average direction 

and speed vector), with typical prevailing easterly winds in the AM and south to south-westerly winds in 

the PM. These winds are of course reliant on annual seasonal trends of which are illustrated below. 

 

  
Summer Autumn 
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Winter Spring 

In summer the winds have a prevailing vector from the south, south-west; in autumn the vector prevails 

from the south-east; in winter the vector prevails from the north-east and spring the vector prevails from 

the south. 

Based on these prevailing vectors the stronger wind speeds occur in summer and spring from the east 

and south-west, have prominent wind speeds from the east in autumn, and typically lower wind speeds 

in winter (ignoring storm events). 

Given the location of the closest urban sensitive receptors are to the northwest, albeit at > 500 m from 

the Facility, the occurrence of seasonal winds impacting these receptors would be most likely during 

summer and autumn whose resultant vectors are both from the southeast quadrant. 

Appendix A presents the development of the 2023 annual meteorological dataset and the selection of the 

2023 year as representative of the Facility’s locality. 

The 2023 dataset for Jandakot was input into the Aermet module of the Aermod model to derive surface 

(SFC) and profile (PFL) meteorology for the modelling. 

The Aermet & Aermod Input Files are presented in Appendix B. 

3.1.2 Dispersion Modelling Limitations 

By definition, air quality models can only approximate atmospheric processes. Many assumptions and 

simplifications are required to describe real phenomena in mathematical equations. Model uncertainties 

can result from: 

• Simplifications and accuracy limitations related to source data; 

• Extrapolation of meteorological data from selected locations to a larger region; and 

• Simplifications to model physics to replicate the random nature of atmospheric dispersion 

processes.  
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Models are reasonable and reliable in estimating the maximum concentrations occurring on an average 

basis. That is, the maximum concentration that may occur at a given time somewhere within the model 

domain, as opposed to the exact concentration at a point at a given time will usually be within the ±10% 

to +/- 40% range (US EPA, 2003).  

Typically, a model is viewed as replicating dispersion processes if it can predict within a factor of two, and 

if it can replicate the temporal and meteorological variations associated with monitoring data. Model 

predictions at a specific site and for a specific hour, however, may correlate poorly with the associated 

observations due to the above-indicated uncertainties. For example, an uncertainty of 5° to 10° in the 

measured wind direction can result in concentration errors of 20% to 70% for an individual event (US EPA, 

2003). 
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4 Chairay Facility Odour Assessment Results 

The Assessment of fugitive odour losses from the Chairay Plastics Reprocessing Facility, specifically those 

odours generated from the pelletising line, at an odour emission rate of 875 ou/s, has shown that the 

predicted ground level odour strength will not adversely impact any receivers within the Facility’s 

industrial area. 

This result was expected. 

The fugitive odour emissions were then multiplied by five (5x) to represent an odour emission loss of 

4,375 ou/s. once again, the model predictions indicate that any odour observation outside of the Facility’s 

building are unlikely to be recognised by observers and therefore further unlikely to pose any risk of odour 

nuisance within the Facility’s industrial area. 

These predictions have been assessed at the 99.5th percentile of the annual period I.e., worst 44th hour 

with odour emissions being constant (i.e., 24 hours a day). 

Figure 4-1 and Figure 4-2 illustrate the emissions’ scenario of 875 ou/s, and the subsequent 5 x scenario 

of 4,375 ou/s respectively.  

The Facility will only operate the pelletising process for 40 hours per week, 2,080 hours per year, and 

therefore applying the 99.5th percentile to these hours means the worst 11th hour is assessed. 

However, the operational hours are within daytime/daylight hours and therefore the risk of ground level 

odours is much less than those hours outside of daytime hours.  

This is due to, among others, convective dispersion of ground level odour plumes and increased mixing 

heights. Together these atmospheric conditions improve vertical mixing of odour plumes whilst also 

allowing the plume to travel higher above ground level. These conditions markedly improve dispersion 

compared to those evening, night and early morning hours. These conditions are also enhanced during 

the warmer seasons where convective mixing it as its peak. 

Based on the estimated fugitive odour losses during a n 8-hour working day, over a 5-day working week 

(weekends excluded), and given the modelling predictions suggest that odours are unlikely to be 

recognised beyond the boundary of the Chairay Facility: 

• EAQ recommends that the risk of an odour impact at the nearest industrial or urban sensitive 

receptor is Low.
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Figure 4-1: Predicted Ground Level Odour Strength Isopleths (contours) of Fugitive Odour Losses @ 875 ou/s. 
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Figure 4-2: Predicted Ground Level Odour Strength Isopleths (contours) of 5 x Fugitive Odour Losses @ 4,375 ou/s. 
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Figure 2: Statistical t-Test for Monthly Average Temperature 

Considering the chi-squared results agreed with the t-Test, the use of the 2023 annual period was chosen 

accordingly. 

The TAPM model was then ran for the annual period and all missing data from the surface observations 

were interpolated for small gaps, and gap filled using TAPM for larger data gaps. 

2 Meteorological Configuration 

The TAPM (v4.0.4) model produces a 3D data tile representative of surface and upper air met 

characteristics with the following setup: 

• 41 grid points (nx, ny); 

• Five nests with the outer grid spacing (dx1, dy1) of 30 kms and subsequent nests approximately 

1/3rd of the preceding nest (30, 10, 3, 1.0, 0.3 km); and 

• 25 vertical grid levels. 

NOTE: The secondary innermost nest (1.0 km spacing) was extracted in full for the annual met period 

given the locality’s terrain lacked complexity. 
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3 Meteorological Characteristics 

3.1 Temperature 

 
Figure 3: Annual Temperature Frequency Trends against the 5-Year Trend 

 
Figure 4: 2023 Observed Temperatures (Jandakot AERO BoM AWS) versus TAPM Prognostic 2023 
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Figure 4 shows that TAPM temperatures representative of Layer-1 (i.e., at 10 metres) tend to under-

predict the higher temperatures over the annual period and over-predict the lower temperatures in the 

cooler seasons when compared to surface observations at 10 metres from the Jandakot AERO BoM AWS. 

As a result, the observed temperatures from Jandakot AERO were used in the modelling.  

3.2 Wind Speed 

 
Figure 5: 2023 Observed Wind Speed (Jandakot AERO BoM AWS) versus TAPM Prognostic 2023 

Figure 5 also illustrates that TAPM tends to under-estimate higher wind speeds, with better correlation 

to lower wind speeds. Again, the observed winds from Jandakot AERO were used in the modelling. 

The resultant windrose of wind speed versus direction for the locality, taken from the Jandakot AERO 

2023 BoM AWS observations is illustrated in Figure 6, with a resultant wind vector from the south-east. 



Environmental & Air Quality Consulting Pty Ltd 

Appendix A – Meteorological Derivation 

 
Figure 6: 2023 Observed Wind Speed & Direction Characteristics (Jandakot AERO BoM AWS) 
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1   **
2   ****************************************
3   **
4   ** AERMOD Input Produced by:
5   ** AERMOD View Ver. 12.0.0
6   ** Lakes Environmental Software Inc.
7   ** Date: 19/09/2024
8   ** File: S:\EAQ Consulting\PROJECTS\PROJECTS 2024\24017_Chairay 

Plastics\Reports\config.inp
9   **

10   ****************************************
11   **
12   **
13   ****************************************
14   ** AERMOD Control Pathway
15   ****************************************
16   **
17   **
18   CO STARTING
19      TITLEONE D:\MyAERMOD\24017.isc
20      TITLETWO Chairay Plastics Recycling (204 Bannister Road, Canning Vale)
21      MODELOPT DFAULT CONC
22      AVERTIME 1
23      POLLUTID ODOUR 
24      RUNORNOT RUN
25      ERRORFIL 24017.err
26   CO FINISHED
27   **
28   ****************************************
29   ** AERMOD Source Pathway
30   ****************************************
31   **
32   **
33   SO STARTING
34   ** Source Location **
35   ** Source ID - Type - X Coord. - Y Coord. **
36      LOCATION VOL1         VOLUME     396615.060  6452018.980       25.100
37   ** DESCRSRC Chairay Facility
38   ** Source Parameters **
39      SRCPARAM VOL1             875.0     3.000     8.605     4.651
40   
41   ** Variable Emissions Type: "By Hour-of-Day (HROFDY)"
42   ** Variable Emission Scenario: "Scenario 2"
43      EMISFACT VOL1         HROFDY 0.0 0.0 0.0 0.0 0.0 0.0
44      EMISFACT VOL1         HROFDY 0.0 1.0 1.0 1.0 1.0 1.0
45      EMISFACT VOL1         HROFDY 1.0 1.0 1.0 1.0 1.0 0.0
46      EMISFACT VOL1         HROFDY 0.0 0.0 0.0 0.0 0.0 0.0
47      CONCUNIT 1 OU/S OU/M**3
48      SRCGROUP ALL     
49   SO FINISHED
50   **
51   ****************************************
52   ** AERMOD Receptor Pathway
53   ****************************************
54   **
55   **
56   RE STARTING
57      INCLUDED 24017.rou
58   RE FINISHED
59   **
60   ****************************************
61   ** AERMOD Meteorology Pathway
62   ****************************************
63   **
64   **
65   ME STARTING
66   ** Surface File Path: D:\MyAERMOD\24017\24017\
67      SURFFILE 24017.SFC
68   ** Profile File Path: D:\MyAERMOD\24017\24017\



69      PROFFILE 24017.PFL
70      SURFDATA 0 2023
71      UAIRDATA 0 2023
72      SITEDATA 9172 2023
73      PROFBASE 26.0 METERS
74   ME FINISHED
75   **
76   ****************************************
77   ** AERMOD Output Pathway
78   ****************************************
79   **
80   **
81   OU STARTING
82      RECTABLE ALLAVE 1ST
83      RECTABLE 1 1ST
84      MAXTABLE ALLAVE 100
85   ** 1-Hour Binary POSTFILE for the Percentile/Rolling Average Option
86      POSTFILE 1 ALL UNFORM D:\MyAERMOD\24017\24017\24017.AD\1HGALLUN.POS 31
87   ** Auto-Generated Plotfiles
88      PLOTFILE 1 ALL 1ST D:\MyAERMOD\24017\24017\24017.AD\01H1GALL.PLT 32
89      SUMMFILE D:\MyAERMOD\24017\24017\24017.sum
90   OU FINISHED
91   **
92   **
93   ****************************************
94   ** Percentile/Rolling Average
95   ****************************************
96   ** PERCOPTN ON
97   ** ROLLOPTN OFF
98   ** SKIPCALM OFF
99   ** ROLLPATH D:\MyAERMOD\24017\24017\24017.AD\Percentile\

100   ** PERVALUE = 99.50
101   **
102   **
103   ****************************************
104   ** Project Parameters
105   ****************************************
106   ** PROJCTN  CoordinateSystemUTM
107   ** DESCPTN  UTM: Universal Transverse Mercator
108   ** DATUM    World Geodetic System 1984
109   ** DTMRGN   Global Definition
110   ** UNITS    m
111   ** ZONE     -50
112   ** ZONEINX  0
113   **
114   
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1.3 Scope of works 

Chairay has engaged with ANV Consultants Pty Ltd (ANV) to undertake this operational environmental noise 
assessment. The scope of works for this assessment is outlined as follows: 

 Undertake a desktop review to assess site surroundings and identify adjacent sensitive receptors. 

 Define assigned noise levels at identified noise sensitive receptors based on City of Canning’ local council 
zoning scheme, as per state noise regulations. 

 Develop 3-D noise models for the typical operational scenarios and predict received noise levels at adjacent 
noise sensitive receptors. The typical site noise generating operational activities includes the fixed 
processing plant equipment and the mobile equipment utilised during operations. 

 Assess the noise compliance by comparing the predicted noise levels against assigned noise levels, taking 
into account potential cumulative noise impact from adjacent industrial / commercial operations. 

 Where required, in-principle noise mitigation and management measures will be outlined for consideration. 

 Provide an operational environmental noise assessment report outlining the modelling and assessment 
methodology and findings of the subsequent noise impact assessment. 

It should be noted that baseline noise monitoring at the adjacent noise sensitive receptors is not part of the 
scope for this study. However, the existing noise environment will be assumed based on a conservative 
consideration from a noise impact assessment perspective. 

1.4 Applicable documents, guidelines and regulations 

The following documents are applicable to this noise study: 

• Relevant documents in relation to the project provided by Chairay. 

• Western Australia Environmental Protection Act 1986. 

• Western Australia Environmental Protection (Noise) Regulations 1997. 

• Guideline – Assessment of environmental noise emissions, Department of Water and Environmental 
Regulation, May 2021. 
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It should be noted that the modelling scenarios are based on the worst-case considerations with all major noise-
generating equipment items assumed to operate simultaneously. However, in reality this is highly unlikely to 
occur. Moreover, keeping roller doors closed as much as possible when not being operating is another effective 
approach to achieve noise compliance for adjacent industrial premises. 

4.2.2 Tonality assessment 

It is predicted that the risk of tonality being present from the noise emissions of the facility operation and 
received at adjacent residential and industrial premises is low. This is because no obvious tonal characteristics 
from the fixed and mobile equipment within the facility, and the expected strong masking effects from the 
existing noise environment dominated by adjacent road traffic (i.e. Roe Highway) and other existing industrial 
operations.  

4.2.3 Noise mitigation and management measures 

A range of noise mitigation and management measures as below are recommended to ensure any risk of 
excessive noise emissions from the operation of the proposed plastic recycling facility could be managed to 
achieve noise compliance: 

• Ensure the performance of the specified sound-proof for shaft shredder, crusher, horizontal dehydrator and 
stripping machine is as per currently expected. 

• Keep all roller doors closed as much as possible during times where the fixed equipment plants inside the 
warehouse are operating 

• Avoid noise-generating fixed and mobile equipment plants operating simultaneously as much as practicable. 

• Consider additional lining of the internal walls and ceiling of the warehouse with absorptive materials to 
reduce internal reverberation and increase acoustic absorption. 

• Undertake commissioning testing of individual noise-generating equipment to ensure their noise emissions 
are not excessive compared with the noise modelling assumptions. 

• Undertake compliance monitoring at adjacent receptors of interest once the facility is fully operating, to 
ensure overall operational noise compliance, through implementation of relevant improvement measures 
if required. 
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5 Conclusions  
A detailed noise modelling study has been conducted for Chairay’s proposed plastic recycling plant at 
Warehouse A, 204 Bannister Road, Canning Vale, Western Australia. The study considered worst-case scenarios, 
assuming all major noise-generating equipment would operate simultaneously and continuously. Two modelling 
scenarios were evaluated: one with the facility’s roller doors south of the building open and one with them 
closed. 

The results show that the predicted noise levels at adjacent residential receptors comply with their 
corresponding assigned limits. For the industrial premises adjacent to the waste facility, the two buildings 
directly to the east and west of the warehouse may exceed noise limits only at their boundary sections exposed 
to the outdoor loading area. Other surrounding industrial premises are predicted to experience noise levels 
within acceptable limits. 

A range of practical noise management measures is recommended to address any potential risks of excessive 
noise emissions from the proposed plastic recycling facility. 
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APPENDIX A 

A Glossary of acoustics terms 
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40 Boardroom or private office Quiet 

30 Bedroom at night Very quiet 

20 Recording studio Almost silent 

10 Human breathing at 3 metres 

0 Threshold of typical hearing 

LAeq values represent an energy average of sound over time and are basic indicators of loudness. However, for 
sounds that vary in level over time are commonly described in terms of the statistical exceedance levels LAN, 
where LAN is the A-weighted sound pressure level exceeded for N% of a given measurement period. For example, 
the LA1 is the noise level exceeded for 1% of the time, LA10 the noise exceeded for 10% of the time. 

The following figure presents a hypothetical 15-minute noise monitoring, illustrating various statistical noise 
levels of interest.  

Figure 3  Various noise parameters during a hypothetical 15-minute noise monitoring period 

 

Relevant noise parameters are:  

- LA1 The noise level exceeded for 1% of the 15-minute interval.  

- LA10 The noise level exceeded for 10% of the 15-minute interval. This is commonly referred to as the average 
maximum noise level.  

- LA90 The noise level exceeded for 90% of the sample period. This noise level is described as the average 
minimum background sound level (in the absence of the source under consideration), or simply the 
background level.  

- LAeq The A-weighted equivalent noise level (basically the average noise level). It is defined as the steady 
sound level that contains the same amount of acoustical energy as the corresponding time-varying sound. 
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APPENDIX C 

C Noise Contours 

 

 








