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Executive Summary 

An overview of the proposal is provided in Table ES.1. 

Table ES.1: General proposal content description 

Proposal title   
Banksia Road Landfill, Dardanup  
Construction and Operation of Landfill Cells 9, 10 and 12A 

Proponent name   Cleanaway Solid Waste Pty Ltd 

Short description   The Banksia Road Landfill is in the Shire of Dardanup, approximately 10 kilometres (km) from the 
City of Bunbury and 3.8 km south-east of the town of Dardanup (Figure 1.1). 
The Landfill is currently operating under a licence (L8904/2015/1) issued through Part V of the 
Environmental Protection Act 1986 (EP Act), which allows for the acceptance of liquid waste and 
Class II and Class III putrescible waste. 
The proposal includes the establishment of additional landfill cells (Cells 9, 10 and 12A) within the 
existing site boundary. 

The key elements of the proposal are summarised in Table ES.2. 

Table ES.2: Proposal content elements 
Proposal element Location/description Maximum extent, capacity or range 
Physical elements 
New landfill cells; Cell 9, 
Cell 10 and Cell 12A 

Figure 2.1 Disturbance footprint of approximately 7 ha within the existing 121 ha 
site boundary: 
• Cell 9 – 2.45 ha 
• Cell 10 – 2.45 ha 
• Cell 12A – 2.12 ha 
The proposed waste height is proposed to ultimately be filled up to 
149 mAHD with a maximum landform of 151 mAHD, including capping 
and rehabilitation.  The waste height will only be up to 128 mAHD over 
the immediate 10 year forecast filling program to 2032. 

Construction elements 
Cell construction Figure 2.1 Earthworks to establish cells and installation of composite lining 

system and associated stormwater, leachate and landfill gas 
management infrastructure. 

Operational elements 
Landfill operations Figure 2.1 Continuation of acceptance and burial of up to 350,000 tonnes per 

year of solid waste in accordance with the EP Act licence, including 
operation of stormwater, leachate and landfill gas management 
infrastructure. 

Proposal elements with greenhouse gas emissions 
Construction elements 
Scope 1 N/A (mobile plant used for cell construction is accounted for in operational Scope 1 emissions) 
Scope 2 N/A (all power is provided by on-site generation) 
Scope 3 Not determined 
Operation elements 
Scope 1 Estimated maximum 97,294 tCO2-e per year with no abatement or 41,533 tCO2-e per year 

with the capture of landfill gas. 
Scope 2 N/A (all power is provided by on-site generation). 
Scope 3 Not determined. 
Rehabilitation 
Rehabilitation and closure of the landfill cells will be completed in accordance with the EP Act licence and Banksia Road 
Landfill Rehabilitation and Closure Plan. 
Other elements which affect extent of effects on the environment 
Proposal time Maximum project life 27 years 

Construction phase Approximately 7 years (staged construction) 
Operations phase Approximately 17 years 
Rehabilitation phase Approximately 1 year 
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The potential impacts, proposed mitigation measures and environmental outcomes of the proposal 
are summarised in Table ES.3. 

Table ES.3: Summary of potential impacts, proposed mitigation and environmental outcomes 
Environmental 
factor EPA objective Potential impact Key mitigation 

measures Expected outcome 

Inland Waters To maintain the 
hydrological regimes and 
quality of groundwater 
and surface water so 
that environmental 
values are protected. 
 

Leachate seepage to 
groundwater and 
potentially 
contaminated surface 
water runoff. 

Leachate containment 
system including lined 
cells and ponds, and 
stormwater 
management system to 
contain water on-site. 
Ongoing monitoring of 
groundwater and 
assessment against 
trigger level actions and 
threshold contingency 
actions in accordance 
with Groundwater 
Management Plan. 

Modelling determined 
unacceptable impacts to 
groundwater at the 
nearest down gradient 
receptor are not 
expected.  
No significant residual 
impacts have been 
identified.  It is 
considered that the 
EPA's environmental 
objective for Inland 
Waters will be met. 

Social 
Surroundings 

To protect social 
surroundings from 
significant harm. 

Changes to the visual 
experience have 
potential to impact 
social surroundings at 
sensitive receptor 
locations. 
Noise emissions have 
potential to impact 
social surroundings at 
receptors in nearby rural 
and residential areas. 

Progressive revegetation 
to reduce exposed areas 
of new landform. 
Planned rehabilitation of 
the western face to its 
interim height will shield 
sensitive receptors to 
the west, as operations 
continue moving 
eastward, thereby 
mitigating dust, noise, 
and visual impacts. 
 
 
 

Visual impact 
assessment determined 
the existing and future 
works not to adversely 
affect the broader 
landscape character and 
would be difficult to 
discern from the 
broader landscape. 
Noise modelling 
indicates that assigned 
noise levels will be met 
and noise from the 
proposal will not 
significantly impact 
receptors. It is expected 
that the EPA’s 
environmental objective 
for Social Surroundings 
will be met. 

Air Quality To maintain air quality 
and minimise emissions 
so that environmental 
values are protected. 

Potential to impact via 
dust emissions causing a 
reduction in ambient air 
quality and odour 
emissions causing 
impacts to amenity. 
 

Comprehensive dust 
mitigation measures are 
applied at the site in 
accordance with the 
Dust Management Plan. 
Odour mitigation 
measures implemented 
in accordance with EP 
Act licence conditions. 

Following application of 
mitigation measures, no 
off-site impacts from 
dust or odour are 
predicted.  Therefore, 
the EPA’s objective in 
relation to air quality will 
be met. 

Greenhouse 
Gas Emissions 

To reduce net 
greenhouse gas 
emissions in order to 
minimise the risk of 
environmental harm 
associated with climate 
change. 
 

Greenhouse gas (GHG) 
emissions will add to 
global GHG 
concentrations with 
potential to contribute 
to climate change 
influenced by changes to 
global GHG emission 
concentrations. 

Reduction of GHG 
emissions through cell 
capping and capture and 
flaring of landfill gas. 
 

Following application of 
the mitigation measures, 
the annual emissions are 
expected to be less than 
100,000 tCO2-e per year.  
Therefore, it is 
considered that the 
EPA's environmental 
objective for 
Greenhouse Gas 
Emissions will be met. 
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1. Introduction 

Cleanaway Solid Waste Pty Ltd (Cleanaway; the proponent) is proposing the continuation of existing 
waste receival and burial activities at the Banksia Road Landfill, Dardanup (the site).  The site is a 
putrescible landfill and liquid waste facility operated under Licence L8904/2015/1 granted by the 
Department of Water and Environmental Regulation (DWER) under Part V of the Environmental 
Protection Act 1986 (EP Act).  The site accepts general (household and commercial) waste and 
mineral sands tailings1. 

Cleanaway is proposing to construct three new landfill cells at the site (Cells 9, 10 and 12A), including 
associated stormwater, leachate and landfill gas management infrastructure (the proposal).  The 
proposal would be a continuation of the current operations and includes the establishment of the 
additional landfill cells within the existing site boundary. 

The proposal will be limited in extent to the existing prescribed premises boundary authorised by 
the EP Act licence. There will be no clearing of native vegetation and no increase to the approved 
waste acceptance capacity nor approved waste types at the site associated with the implementation 
of the proposal. 

The site is located within the Shire of Dardanup, approximately 10 kilometres (km) from the City of 
Bunbury and 3.8 km south-east of the town of Dardanup (Figure 1.1).  The footprint of the new cells 
is approximately 7 ha within the existing 121 ha prescribed premises boundary. 

1.1 Purpose and Scope 

The proposal was referred to the Environmental Protection Authority (EPA) in April 2021.  In August 
2021, the EPA determined to assess the proposal on referral Information with additional information 
required under section 40(2)(a) of the EP Act (4 weeks public review).   

The EPA identified that there is potential for the proposal to impact:  

• Inland Waters from stormwater runoff and leachate seepage into groundwater;  

• Social Surroundings from interference with amenity values;  

• Generation of Greenhouse Gas emissions from flaring; and  

• Air Quality from dust and odour. 

The additional information requested included the following: 

• Hydrogeological assessment and water management plan; 

• Visual impact assessment; 

• Greenhouse gas emission estimates; 

• Air quality impact assessment for odour and particulates; and 

• Geotechnical stability of cell construction. 

This document has been prepared to provide the additional supporting information requested by 
the EPA for the assessment of the proposal. 

 

1 Cleanaway is currently authorised to accept and store tailings from mineral sands processing within defined cells at the 
site. 
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1.2 Proponent 

Cleanaway Solid Waste Pty Ltd (hereafter referred to as Cleanaway) is the proponent for the referral.  
Proponent details are provided in Table 1.1 

Table 1.1: Proponent Details 
Proponent Cleanaway Solid Waste Pty Ltd 

ACN 120 175 635 

Address 171 Camboon Road, 
Malaga, WA, 6090  

Contact Les Egerton  
Senior Environmental Business Partner  
+61 499 333 283  
les.egerton@cleanaway.com.au  
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2. Proposal 

2.1 Proposal Content 

2.1.1 Background 

The site was first developed and licensed by DWER as a Class II landfill facility in 2000 and operated 
under the trading name of South West Waste.  In 2005, the site was upgraded to a Class III facility 
and, in 2006, was taken over by Cleanaway under lease arrangements from the site owner. 

The site has progressively been developed into a major regional waste management facility 
consisting of ten existing landfill cells (Cells 1, 2, 3, 4, 4B, 5, 6, 7, 8 and 12), two tailings storage 
facilities (Tailings Cells 1 and 2) and associated landfill infrastructure, including stormwater ponds, 
leachate ponds and landfill gas management infrastructure (Figure 2.1).   

Cleanaway holds EP Act Licence L8904/2015/1 for prescribed premises categories 5, 61 and 64, as 
shown in Table 2.1. 

Table 2.1: Current prescribed premises categories 

Category Description 
Category 
production or 
design capacity 

Premises production 
or design capacity 

5 Processing or beneficiation of metallic or non-metallic ore: 
premises on which:  
(c) tailings or residue from metallic or non-metallic ore are 
discharged into a containment cell or dam. 

50,000 tonnes or 
more per year 

350,000 tonnes per 
annual period 

61 Liquid waste facility: premises on which liquid waste produced 
on other premises (other than sewerage waste) is stored, 
reprocessed, treated or irrigated. 

100 tonnes or 
more per year 

3,000 tonnes per year 

64 Class II or III putrescible landfill site: premises on which waste (as 
determined by reference to the waste type set out in the 
document entitled “Landfill Waste Classification and Waste 
Definitions 1996” is accepted for burial. 

20 tonnes or more 
per year 

350,000 tonnes per 
year 

Three landfill cells are currently approved for operation in the EP Act licence (Cells 6, 7 and 8).  Cell 
development is staged depending on the capacity and fill rate of the operational cells.  Existing 
landfill operations include the receipt, burial and storage of waste in accordance with the conditions 
prescribed in the EP Act licence, which was last amended in October 2021 by DWER in response to a 
review of the site activities (refer to section 3.1.1).  The site also includes a third-party gravel 
extraction operation. 

The site is a Class III landfill that is permitted to accept the following materials (as per current EP Act 
licence and Landfill Waste Classification and Waste Definitions 1996 [DWER 2019c]): 

• Clean fill; 

• Inert Waste Type 1; 

• Inert Waste Type 2 (plastics only); 

• Putrescible Waste; 

• Contaminated solid waste (meeting up to and including Class III criteria); 

• Special Waste Type 1 (asbestos); 

• Special Waste Type 2 (biomedical/clinical); 

• Green Waste; 

• Contaminated solid wastes meeting acceptance criteria for Class I, II or III landfill; and 

• Drilling mud following fixation. 
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The site is not currently authorised to accept special waste type 3 (solid waste, including soils and 
other solid wastes impacted by Perfluoroalkyl and Polyfluoroalkyl Substances [PFAS]).  Should 
Cleanaway decide to accept this waste type, it will apply to DWER for an amendment to the EP Act 
licence to authorise the activity.  The application to amend the licence would be accompanied by the 
appropriate environmental studies and assessments to demonstrate that the inclusion of this waste 
type would not have a significant impact on the environment and would be subject to public 
consultation and appeal rights (should the amendment be granted by DWER).  It is anticipated that 
the licence amendment application and assessment processes can mitigate the potential impacts of 
the change on the environment in a manner that is consistent with the EPA’s environmental 
objectives (refer to Section 3.2). 

There is no transfer station or waste sorting activities at the site. Once processed over the 
weighbridge, landfill waste is delivered directly to the tipping area by the waste delivery vehicles, 
from where the waste is then pushed up and incorporated into the landfill waste mass. The 
exception to this is drilling mud, which is delivered to the drilling mud fixation area, mixed with soil 
to produce a spadeable product, tested and landfilled when confirmed to be a maximum of Class III 
material. 

Waste is progressively placed and compacted into thin layers of approximately 500 mm thick. At the 
end of each day (or sooner if required for special waste types), the waste placement area is covered 
with daily cover, the cover thickness being dependent on the material type being covered (as 
prescribed in the EP Act licence). 

Soil removed during cell construction is stockpiled on-site and progressively used for waste cover 
and capping.  Supporting infrastructure includes a landfill gas collection system and flare, four 
leachate ponds, two stormwater ponds, a weighbridge and internal access roads (sealed and un-
sealed).  Gravel extraction, conducted by a third party, occurs in the north-west corner of the site. 

Since the site was first developed, a series of development approvals have been granted under the 
local planning scheme for the current operations, including approval for the construction of Cells 6, 7 
and 8 (all referenced in the EP Act licences' tabulated "licence history"). 

The current EP Act licence specifies the maximum height of waste placed within the contiguous cells 
must be no greater than 128 mAHD while ensuring that all landfill cell faces are stable. 

2.1.2 Proposal Location 

The proposal covers a disturbance footprint of approximately 7 ha within the 121 ha boundary of the 
site, which covers Part of Lot 2 on Deposited Plan 56861, Banksia Road, Crooked Brook WA 6236 
(Figure 2.1).  The site is in an established waste precinct that includes the Shire of Dardanup Waste 
Transfer Station and the Bunbury Harvey Regional Council Banksia Road Organics Processing Facility 
(Figure 1.1).   

The proposal is an extension of the existing operations.  Therefore, while alternative locations for 
the new cells within the site have been considered, the selection of an alternative site for landfilling 
was not considered as part of this proposal. 

Proposal elements include three new landfill cells located within the existing operations, as 
illustrated in Figure 2.1.  The locations of the cells were selected to facilitate the progressive 
development of a stable landform and the completion and rehabilitation of the western face to its 
interim height, which will shield the sensitive receptors to the west, as operations continue moving 
eastward, thereby mitigating dust, noise, and visual impacts. 

Cell 12A is against the western side of the existing waste landform and has previously been referred 
to the EPA for use as a tailings storage facility for waste from the processing of lithium ore into 
lithium hydroxide.  In that case, the EPA determined not to assess the proposal as it considered that 
the likely environmental effects would not be so significant as to warrant formal assessment because 
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of the relatively small scale of the impacts, the small geographic footprint, the relatively short 
duration of planned activities and that other statutory processes such as Part V of the EP Act and 
Environmental Protection (Noise) Regulations 1997 could regulate the facility.  The lithium tailings 
proposal did not proceed and, therefore, Cell 12A is proposed to be used for Class III waste disposal 
as it is within the original master planned footprint, facilitates a more manageable final landform 
and is consistent with the current operations. 

Cells 9 and 10 are located behind the existing elevated landform of the existing partially completed 
landfill cells.  Their location is required for the progression of the landform in an easterly direction. 

2.1.3 Proposal Schedule 

Projected timelines for construction through to exhaustion of the landfill capacity and capping of the 
cells have been determined for closure planning.  Cell construction is anticipated to take 
approximately 14 months, with the time to fill the available air space dependent on waste tonnage 
received at the site and sequential development with neighbouring and future cells to reach the 
maximum design height and create a stable final landform 

The expected completion schedule for construction and capping of the proposed cells (based on 
waste acceptance at the Facility of 300,000 tonnes per year) is presented in Table 2.2.   

Table 2.2: Projected timelines 

Cell Construction completion Capping 
completion 

Cell 12A Mid to Late 2024 Summer 2027/28  
Cell 9 Summer 2026/27  Summer 2048/49 
Cell 10 Summer 2027/28  Summer 2048/49  
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2.1.4 Proposal Description 

The proposal is described in detail in the works approval application submitted to DWER in April 
2021 (Attachment A).  The works approval application supporting documentation describes the 
proposed works and contains the following technical appendices: 

• Appendix No. 1 Cell 12A, Cell 9 and Cell 10 Development Site Plan Bank-421. 

• Appendix No. 2 Cell 12A Development Landfill Layout Plan Bank-503. 

• Appendix No. 3 Cell 9 Development Landfill Layout Plan Bank-303. 

• Appendix No. 4 Cell 10 Development Landfill Layout Plan Bank-403. 

• Appendix No. 5 Cell 12A Development Drawings Bank-501 to 514. 

• Appendix No. 6 Cell 9 Development Drawings Bank-301 to 314. 

• Appendix No. 7 Cell 10 Development Drawings Bank-401 to 414. 

• Appendix No. 8 IW Projects Cell 12A Specification. 

• Appendix No. 9 IW Projects Cell 12A CQA Plan. 

• Appendix No. 10 Environmental Management Plan. 

• Appendix No. 11 Cell 12A Development Cell 12A Top of Waste Surface Profile Bank-SK63.  

• Appendix No. 12 Cell 12A Development Cell 12A Top of Waste Sections Bank-SK64. 

• Appendix No. 13 Cell 9 Development Conceptual Cell 9 Top of Waste Profile Bank-SK57. 

• Appendix No. 14 Cell 9 Development Conceptual Cell 9 Top of Waste Section Bank-SK58. 

• Appendix No. 15 Cell 10 Development Conceptual Cell 10 Top of Waste Profile Bank-SK59. 

• Appendix No. 16 Cell 10 Development Conceptual Cell 10 Top of Waste Section Bank-SK60. 

• Appendix No. 17 WML Cell 12A Stability Assessment. 

• Appendix No. 18 WML Cell 9 & 10 Internal Waste Stability Assessment. 

• Appendix No. 19 Cell 9 Top of Waste Profile – DARD-SK57-TOW-C1. 

• Appendix No. 20 Cell 10 Top of Waste Profile – DARD-SK59-TOW-C1. 

• Appendix No. 21 Tonkin Leachate Balance Assessment Report. 

• Appendix No. 22 Landfill Gas Management Plan. 

• Appendix No. 23 Banksia Road Landfill Rehabilitation & Closure Plan V8. 

• Appendix No. 24 Strategen Dust Management Plan. 

• Appendix No. 25 Herring Storer Acoustics Environmental Acoustics Assessment. 

• Appendix No. 26 Fire Control Procedure. 

In summary, the proposal comprises the construction and commissioning of the following 
components: 

• Progressive construction of Cells 12A, 9, and 10; and 

• Construction of associated surface water control infrastructure within the excavated voids of 
Cells 9 and 10. 
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The following works approval application appendices (Attachment A) provide details of the proposed 
progressive cell development: 

• Appendix No. 1 – Cell 12A, Cell 9 and Cell 10 Development Site Plan – Drawing BANK-421; 

• Appendix No. 2 – Cell 12A Development Landfill Layout Plan – Drawing BANK-503; 

• Appendix No. 3 – Cell 9 Development Landfill Layout Plan – Drawing BANK-303; and 

• Appendix No. 4 – Cell 10 Development Landfill Layout Plan – Drawing BANK-403. 

The proposed works consist of the following design components: 

• Cells 12A, 9 and 10: 

o Excavation and earthworks for: 

– stormwater management infrastructure, which includes temporary stormwater 
diversion drains in the eastern and northern cut batters and stormwater control 
ponds in the base of the excavations for Cells 9 and 10; 

– the landfill cell base; 

o Cell perimeter bunds; 

o Leachate extraction sump; 

o Lining of the landfill floor, side slopes and perimeter bunds; 

o Protection/cushion geofabric; 

o Leachate collection pipework; 

o Leachate drainage layer; 

o Separation geofabric; and 

o Leachate extraction/transfer infrastructure. 

Within the existing footprint of Cell 12A, the following infrastructure is currently present: 

• Workshop; 

• Laydown area; 

• Tailings Cell 1 discharge point; 

• Landfill gas flare;  

• Landfill gas infrastructure; and 

• Water supply tanks.  

All this infrastructure will be removed and/or relocated to facilitate the construction and subsequent 
filling of Cell 12A.  The Tailings Cell 1 discharge point will be relocated immediately to the north of 
Cell 12A so that the delivery vehicles can access the new discharge point directly off the northern 
access road.  The piped landfill gas extraction infrastructure will be extended as required and the 
existing landfill gas flare will be moved within in the vicinity of the current location. 

Both the relocated tailings discharge point and the gas flare will utilise existing infrastructure and 
equipment.  The only new works will be associated with earthworks and concrete platforms to 
facilitate the new infrastructure.  All other infrastructure is considered as being general operational 
infrastructure with no waste-related connection and can be relocated anywhere on-site to meet 
operational requirements. 
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The emissions and discharges and environmental risk associated with the above infrastructure will 
not change because of the relocation.  It is expected that these aspects of the relocation can be 
adequately managed by DWER under Part V of the EP Act (e.g., through a licence amendment 
process).  Additionally, Cleanaway may request EPA consent to undertake minor or preliminary work 
under Section 41A(3) of the EP Act to move the infrastructure if deemed necessary. 

The following works approval application appendices (Attachment A) provide details of the proposed 
design components, including the relocation of the tailings filling point and the gas flare: 

• Appendix No. 5 - Cell 12A Development Drawings – Drawing BANK-501 to 514; 

• Appendix No. 6 - Cell 9 Development Drawings – Drawing BANK-301 to 314; and 

• Appendix No. 7 - Cell 10 Development Drawings – Drawing BANK-401 to 414. 

2.1.5 Cell Construction Components 

The construction and lining system of the new cells comprises the following major components:  

• Earthworks (predominantly excavation); 

• Geosynthetic clay liner (GCL); 

• 2 mm thick high-density polyethylene (HDPE) geomembrane; 

• Cushion geotextile; 

• Leachate drainage pipework; 

• 300 mm thick aggregate drainage layer; 

• Leak detection testing; 

• Separation geofabric; 

• Materials testing; and 

• Construction Quality Assurance Inspections and reporting. 

Cell 12A has been designed to transition over the top of the original Cell 1 and Cell 2 landfill areas. 
Due to the significant differences between the base levels of existing Cells 1 and 2 and proposed 
Cell 12A, the Cell 12A liner has been designed to span approximately 20 m horizontally over the top 
of the original Cell 1 and Cell 2 areas.  

The Cell 12A design also includes a high-permeability leachate drainage layer over the top of large 
portions of Cell 1 and Cell 2.  This will provide a preferred flow path for the leachate generated 
within the fresh waste that will be landfilled over the top of Cell 1 and Cell 2.  This will allow the 
leachate to drain to the north and enter the higher-specification synthetically lined Cell 12A leachate 
collection system, as opposed to percolating through the old Cell 1 and Cell 2 waste and into the 
original clay-lined leachate collection system. 

Only Class II waste will be disposed of in the Cell 1 and 2 areas, as this is the maximum Class of waste 
that has previously been approved to be placed within these two cells, based on the original cell liner 
systems. 

The proposed design and construction of the new cells typically conform to the EPA Victoria (2015) 
guideline Siting, Design, Operation and Rehabilitation of Landfills.  Details of the new cell 
construction are provided in the following works approval appendices (Attachment A): 

• Appendix No. 5 - Cell 12A Development Drawings – Drawings BANK-501 to 514;  

• Appendix No. 6 - Cell 9 Development Drawings – Drawings BANK-301 to 314;  
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• Appendix No. 7 - Cell 10 Development Drawings – Drawings BANK-401 to 414;  

• Appendix No. 8 – IW Projects Cell 12A Specification; and 

• Appendix No. 9 – IW Projects Cell 12A CQA Plan  

Note: The Cell 9 and Cell 10 Specification and CQA Plans have not been included as the Cell 12A 
documents cover all technical aspects associated with the construction of all three cells. 

2.1.6 Cell Stability 

Stability assessments of the internal waste landforms have been conducted to support the design of 
the three new cells (refer to the following works approval application appendices [Attachment A]): 

• Appendix No. 17 WML Cell 12A Stability Assessment; and 

• Appendix No. 18 WML Cell 9 & 10 Internal Waste Stability Assessment. 

Cells 9 and 10 are proposed to extend east from existing landfill cells (6, 7 and 8) over the same 
natural materials as the previous cells.  As such, parameters from previous design checks, laboratory 
direct shear testing and geotechnical investigations2 for landfill cell development were considered 
directly applicable to the stability assessments of the new cells.  The slope and stability assessment 
for Cells 9 and 10, including internal critical waste landform slopes for static elevated phreatic 
surface and pseudo-static conditions, determined satisfactory factors of safety. 

A stability assessment of Cell 12A was also conducted, adopting material parameters from 
assessments conducted for previous cells.  The scenarios modelled met satisfactory factors of safety. 
As noted in Section 2.1.5, Cell 12A will partially overlay some of the existing landfill cells (Cells 1 and 
2).  While the configuration of the lining of Cell 12A remains the same as for previous cells, no 
proposal-specific shear testing had been conducted on the proposed underlaying materials at the 
time the stability assessment was carried out.  Proposal-specific liner interface shear strength testing 
will be completed to revalidate the stability assessment prior to the construction of Cell 12A. 

2.1.7 Waste Transport 

Waste will continue to be transported via truck to the site from Banksia Road, with heavy vehicle 
access restricted to the sealed northern approach.  The proposed landfill cells will become active 
upon exhaustion of the existing open landfill cells; therefore, truck movements will remain within 
historical levels, and increased impacts related to waste transport will not occur. 

2.1.8 Landfill Operation 

Given the established nature of the landfill, the site has well-developed operating procedures and 
methodologies, which ensure an efficient and environmentally sustainable operation. With 
Cleanaway being one of the largest inter-state landfill operators, there is an extensive company-wide 
knowledge and support base to ensure that all the site is operated and managed to best practice 
standards. Cleanaway has developed an Environmental Management Plan, which sets out the 
management and operating methodology of how to manage the site (refer to Attachment A): 

• Appendix No. 10 – Environmental Management Plan.  

2.1.9 Leachate Management 

Leachate management revolves primarily around minimising the amount of leachate being 
generated.  This is achieved by ensuring that there is adequate surface water diversion away from 
the waste mass, that the appropriate final waste profile is attained, and that the waste is capped as 
soon as is reasonably possible. 

 
2  Conducted by Golder 
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Leachate generated is managed efficiently via a range of treatment options to reduce the volume 
within the landfill and prevent the accumulation of leachate on site. The quantity of leachate 
generated during the operating life of the landfill is highly dependent on a range of site-specific 
factors, including: 

• Timing of when new landfill cells will be commissioned (summer or winter);  

• Size of the landfill and area of exposed landfill liner; 

• Quantity of landfill waste within the landfill; 

• Shape of the waste mass (slope angle); 

• Operation of the landfill; 

• Type of waste; and 

• Type and depth of cover material.  

Each of the existing nine landfill cells and Cell 8, which has recently been constructed, has a 
dedicated leachate sump, from where the leachate is extracted (either pumped or via gravity) into 
the primary leachate pond.  From this initial receiving pond, the leachate is then pumped to one of 
three leachate storage and evaporation ponds.  

Leachate evaporation from the ponds is a significant contributor to volume reduction.  Over the 
summer period, extensive effort is put in to optimise the evaporation of leachate so that the ponds 
are effectively or substantially empty before the onset of the winter rainfall season.  Evaporation is 
achieved via the following mechanisms: 

• Natural evaporation from the surface of all ponds, including the primary receiving pond; 

• Forced evaporation using: 

o Spray irrigation over the surface of the leachate ponds;  

o Recirculation onto the lined cell slope wall before waste placement; 

o If required, dust suppression onto the active tipping area; and 

• The future planned implementation of a leachate reticulation system3 – a network of buried 
perforated pipes (“spider legs”) that will disperse leachate slowly back into the waste mass 
to maintain optimum moisture conditions in older deposited waste.  The enhanced moisture 
content will promote the decomposition of organic material and may increase landfill gas 
generation capability. 

Cleanaway has undertaken a detailed assessment of the potential future generation of leachate on 
site.  This assessment, undertaken by Tonkin in April 2022 using the HELP model, considered the 
anticipated generation of leachate over the life of the landfill and compared this to the current 
leachate management capacity on site.  The Tonkin Leachate Balance Assessment Report concluded 
that: 

“The balance model predicted that leachate generation exceeds the disposal capacity of the 
existing infrastructure in all stages of the site’s operation. The excess leachate volumes 
during the Cell 8 operation i.e., the current stage of the site operation and was estimated as 
almost 34,000 m3/annum. During the closure phase of the site, the balance model also 
estimated that there is no excess of leachate.” 

However, the assessment also stated that: 

 
3  Subject to DWER approval of an EP Act licence amendment application to be submitted by Cleanaway. 
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“The site data provided suggests a balance between leachate generation and disposal being 
achieved for the time November 2020 and February 2022, with leachate accumulating over 
winter and being disposed of during summer.” 

“These observations were not in agreeance with the annual excess leachate estimated using 
the HELP model and the leachate balance model. This may be explained by the use of an 
uncalibrated model and the limitations of the modelling tools used. Model calibration can be 
achieved by longer-term recording of leachate generation and loss which will improve the 
accuracy of the modelling over the longer term.” 

In summary, the report concluded that: 

“While it appears that a balance of leachate is currently being achieved on site, Cleanaway 
should continue to make regular recordings and observations to identify if circumstances 
change,” (such as prevailing weather conditions), “and a leachate balance is not being 
achieved.” 

The Leachate Balance Assessment Report is contained in the Works Approval Application 
(Attachment A): 

• Appendix No. 21– Tonkin Leachate Balance Assessment Report (21 April 2022). 

2.1.10 Landfill Gas Management 

Landfill gas management at the site involves minimising the amount of landfill gas emitted through 
the landfill waste mass and utilising the collected gas to prevent methane from entering the 
environment. This is achieved by ensuring that there is an efficient gas extraction system installed 
within the waste and the appropriate consumption/combustion of the collected landfill gas. 

Landfill gas at the site is managed by a specialist landfill gas contractor. This contractor is responsible 
for all aspects of the landfill gas management system, including the progressive installation of landfill 
gas infrastructure as the waste mass develops.  

In summary, there are two types of gas wells within the waste mass: 

• Horizontal Wells – these are progressively installed as the waste height develops. The 
horizontal wells are typically 100 m long perforated pipes buried in an aggregate-filled 
trench. The perforated pipes are connected to the landfill gas extraction system, which 
transfers the collected landfill gas to the gas flare. The wells are typically installed at 5 m 
vertical intervals and 30 m to 50 m horizontal intervals. The result is a network of horizontal 
pipes within the waste mass that collects landfill gas as the waste height progressively 
increases. This optimises landfill gas collection during the operational phase of each landfill 
cell and substantially reduces fugitive landfill gas emissions; and 

• Vertical Wells – these are installed on top of the landfill surface once the landfill cell has 
reached its maximum height and is being prepared for progressive closure. The vertical wells 
are drilled into the waste mass at grid spacings of approximately 40 m and are typically 
between 10 m to 30 m deep. These gas extraction wells are then connected via a network of 
lateral pipes and manifolds to the gas flare, where the gas is ultimately combusted. Some 
vertical wells are installed in the waste mass and extended as the waste height increases. 

Additional details of the management of landfill gas are contained in the following appendix to the 
works approval application (Attachment A): 

• Appendix No. 22 – Landfill Gas Management Plan. 

2.1.11 Cell Completion and Rehabilitation 

When filled to capacity and following the installation of landfill gas extraction wells, the waste 
surface within the landfill cell will be capped and rehabilitated.  Initially, the waste surface will be 
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covered with a temporary capping of between 300 mm to 1 m thickness (depending on how long 
before the surface will be permanently capped).  Thereafter, the surface will be finally capped in 
accordance with the Site Rehabilitation and Closure Plan (Attachment A): 

• Appendix No. 23 – Banksia Road Landfill Rehabilitation and Closure Plan V8. 

2.2 Local and Regional Context 

2.2.1 Locality and Land Use 

The site is zoned ‘Rural’ and abuts land reserved for ‘Regional Open Space’ under the Greater 
Bunbury Region Scheme (GBRS).  The site is also within the draft Greater Bunbury Region Scheme 
Strategic Minerals and Basic Raw Materials Resource Policy 2016 policy area.  The Greater Bunbury 
Strategy (WAPC 2013) recognises the importance of providing infrastructure for services to support 
Perth’s and the State’s growth, including the need for waste management facilities.   

The site is zoned ‘General Farming’ under the Shire of Dardanup Town Planning Scheme No. 3. 

The Shire's Local Planning Strategy was endorsed by the Western Australian Planning Commission 
(WAPC) on 4 May 2015 and designated land located southeast of Dardanup townsite as a ‘Waste 
Disposal/Processing’ area.  This designation encompasses the site and surrounding land, which 
contains existing waste management facilities.  The designation of the site in the Local Planning 
Strategy is to ensure that strategic waste operations are appropriately planned and are not 
compromised by the encroachment of conflicting land uses. 

The site is currently operating under several development approvals as a waste disposal facility, the 
most recent approval for a waste cell being granted in June 2018.  The initial approval was granted in 
1999 on appeal by the Minister for Planning, who granted approval for “the establishment of this site 
as a privately owned and operated refuse/waste disposal site in accordance with the Works Approval 
granted by the Department of Environment Protection”. 

The initial approval was specifically granted on the basis that a waste disposal facility was a ‘use not 
listed’ under the Town Planning Scheme.  In 2006, the State Administrative Tribunal (SAT) granted a 
new development approval for upgrading the operation of the premises from a Class II to Class III 
landfill site (as defined in the Landfill Waste Classification and Waste Definitions 1999). 

Subsequent approvals have further expanded the development footprint and use of the site as a 
waste disposal facility, further to the above approvals under the local planning scheme. 

Land uses surrounding the facility include: 

• North: The Shire of Dardanup Waste Transfer Station. 

• East: State Forest (Regional Open Space). 

• South: State Forest (Regional Open Space). 

• West: The third-party gravel extraction, bounded by Banksia Road and then rural properties 
beyond. 

Waste management facilities other than Banksia Road Landfill Facility are located approximately 
400 m north of the site and include the Bunbury Harvey Regional Council Banksia Road Organics 
Processing Facility, the Shire of Dardanup Waste Transfer Station and a Water Corporation 
wastewater treatment plant. 

Table 2.3 below provides a summary of the potential human and environmental receptors that may 
be impacted because of activities at the site.  The environmental setting and sensitive receptors are 
illustrated in Figure 2.2.  
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Table 2.3: Sensitive human and environmental receptors 
Human receptors Distance from site 
Closest residential receptors • 0.5 km south of the southwest corner of the site boundary, separated 

by the Dardanup Conservation Park and Boyanup State Forest. 
• 0.9 km due west of the site boundary. 
• 1 km west southwest of the southwest corner of the site boundary. 
• 1.5 km due south of the site boundary, separated by the Dardanup 

Conservation Park and Boyanup State Forest. 
• 1.5 km northwest of the northwest corner of the site boundary. 
• 1.5 km northeast of the northeast corner of the site boundary 

separated by the Dardanup Conservation Park and Boyanup State 
Forest. 

• 1.75 km east northeast from the eastern boundary of the site 
boundary separated by the Dardanup Conservation Park and Boyanup 
State Forest. 

Environmental receptors Distance from site 
Dardanup Conservation Park and Boyanup 
State Forest 

Immediately adjacent south and east of the site boundary. 

Threatened Ecological Communities Four priority Threatened Ecological Communities are present within the 
adjacent Dardanup Conservation Park. 

Geomorphic wetland: Multiple use 
Palusplain and Dampland (flat, seasonally 
waterlogged) 

Approximately 0.4 km southwest through northwest of the site boundary.  

Crooked Brook (including Registered 
Aboriginal Heritage Places) 

Approximately 1.1 km south/southwest of the site boundary flowing in a 
generally east to west direction. A minor watercourse located 
approximately 0.75 km south of the site boundary flows into Crooked 
Brook. 
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2.2.2 Climate 

The Southwest Region of the State experiences a Mediterranean-type climate with cool, wet winters 
and hot, dry summers, with most of the rain falling in the winter.  The nearest Bureau of 
Meteorology (BOM) climate station, which records wind speed and direction, is Bunbury (Site 
number: 9965), located approximately 14 km to the northwest of the site. 

The average maximum temperatures (1995-2018) for Bunbury range from 17.3°C in July to 30.0°C in 
February.  The average minimum temperatures range from 7.1°C in July to 15.9°C in February.  

Most of the rainfall is received between April and October.  Rainfall averages 726.1 mm/year, and 
mean monthly rainfall varies from 7.2 mm in February to 142.5 mm in July.  

At the Bunbury BOM station, the average morning (9 am) wind speed reported during summer is 
4.3 m/s, prevailing predominately from the east and southeast.  Wind speed typically increases in 
the afternoon (3 pm), with an average wind speed of 5.6 m/s reported, which prevails from a 
westerly direction.  During winter, winds abate to an average of 3.5 m/s during the morning, 
prevailing from the east and northeast. Afternoon winds increase to an average of 5.1 m/s during 
winter and range in a direction from the west, northwest and north. 

Several other sources of meteorological data are available in the area, in particular: 

• Site weather station; 

• Department of Primary Industries and Regional Development (DPIRD) Dardanup (Waterloo) 
station; and 

• DPIRD Dardanup 2 station. 

The site weather station has the advantage of providing site-specific metrological data that reflects 
the actual weather conditions at the site.  The instrument sensors on the site weather station are 
2 m above ground level, which is less than the 10 m specified in Australian Standard 3580.14:2011 
regarding the generation of meteorological data for air quality applications.  All other considerations 
in respect of clear-sky angle, instrument performance, etc., are compliant with the standard.  Two 
years of data are available from this station.4 

The Dardanup stations operated by DPIRD are 9.5 km (Dardanup Waterloo station) and 8.2 km 
(Dardanup 2) from the site.  The Dardanup Waterloo station has a 3 m high mast for the sensors and 
is in a paddock on flat ground with no obstructions.  The Dardanup Station 2 also has a 3 m high 
mast for the sensors but is on the scarp with the forest immediately to the east, which has different 
topographical influences on air flows compared with the site station. 

Annual (2021) wind roses for the above sites are shown in Figure 2.3.  The wind roses show 
significant differences for all four locations.  As expected, the Bunbury BOM station has a greater 
prevalence of coastal winds that are less prevalent at the site station and Dardanup Waterloo 
station.  The Dardanup 2 station has negligible coastal wind influences.  The site meteorology is 
dominated by south-easterly to southerly winds, with a small proportion of north-north-westerly 
winds. 

 
4 The site weather station commenced operation in July 2020. 
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Cleanaway Landfill Site BOM Bunbury 

 

 

  

DPIRD Dardanup (Waterloo) DPIRD Dardanup 2 

  

Figure 2.3: Annual wind roses for DPIRD Dardanup, BOM Bunbury and Cleanaway Site weather 
monitoring stations (2021). 

2.2.3 Topography  

The site is located within the lower west-facing slopes of the north sector of the Whicher scarp.  The 
topography to the west is a flat coastal plain, while the rolling hills of the scarp lie in an eastward 
direction. 

The site (Lot 2) itself has a gentle slope from approximately 40 m AHD at the western boundary to 
approximately 115 m AHD above sea level at the eastern boundary.  The northern boundary is 
approximately 10 m below the southern boundary (85 m). 

2.2.4 Geology, Soils and Landforms 

Published geological maps and surveys of the general site area indicate that both the Quaternary age 
superficial deposits and the Cretaceous Leederville Formation are present in the upper 100 m 
beneath the site (Geological Survey of Western Australia; DMIRS 2022).  

The geologic formations in the general vicinity of the site comprise: 
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• Bassendean sand – consisting of white quartz, with mineral sand deposits at its base; depths 
vary from 1.9 mbgl to 4 mbgl; 

• Yoganup Formation – a sequence of shore-line deposits consisting of leached and 
ferruginised beach sand; and 

• Leederville Formation – consisting of dense dark grey to brown clays with occasional shell 
fragments and is located variable at depths of 20 mbgl to 45 mbgl across the site. 

The site is not listed as a contaminated site under the Contaminated Sites Act 2003 on the DWER 
contaminated site database; however, it has been classified as ‘Possibly Contaminated – 
Investigation Required’ due to its historical and current use as a landfill. 

Waste management infrastructure and activities have substantially modified the natural ground 
level of most of the site, creating complex on-site terrain. 

2.2.5 Hydrology and Hydrogeology 

The site lies within the proclaimed Preston River catchment.  Crooked Brook is an ephemeral creek 
located approximately 1 km to the south-south-west, flowing in a north-westerly direction into the 
Preston River, approximately 5.5 km to the west.  The Preston River ultimately discharges to the 
Leschenaultia Estuary in Bunbury. 

The Ferguson River flows in a valley between the Whicher and Darling Scarps, approximately 2.5 km 
to the east.  The site is not within a proclaimed groundwater protection or public drinking water 
supply area. 

The hydrogeology has been summarised from the following hydrogeological reports prepared by 
360 Environmental: 

• Banksia Road Landfill – Groundwater Monitoring Well Installation Report and Revised 
Conceptual Hydrogeologic Model (Attachment G); and 

• Banksia Road Landfill – Hydrogeologic Risk Assessment and Groundwater Monitoring 
Program Review (Attachment H). 

The uppermost lithology across the site is generally consistent with Bassendean sands, with a 
thickness typically less than 4 m in the western portion of the site, thickening up to 8 m in the east. 
Towards the western portion of the site, a thin (20 cm) layer of gravel was observed, which is 
interpreted to be a remnant riverbed that formed in the axial centre of the syncline (Geology Sheet 
2031 III – 2031 II) known to be located along the western boundary of the site. The gravel increases 
in thickness to the west to several metres. This unit appears to be continuous and thickens to the 
west, where it is reported to outcrop and be up to 5.5 m thick, approximately 1 km east of the site. 

The Yoganup Formation underlies the surficial sands and is represented by a three-layer geological 
system starting with a layer of firm, stiff red/white mottled clay which thickens from east to west, 
with the central portion of the site reporting the thinnest extent.  It is considered that this upper 
layer of the Yoganup acts as an aquitard, restricting downward flow/infiltration of rainwater over 
most of the landfill and likely creating isolated lenses of perched groundwater within the overlying 
sands.  Beneath the red/white clay is a series of dry interbedded sandy clays and clayey sands, 
generally orange/red, overlying a deeper horizon of generally grey, fine to medium clayey sands with 
clay lenses. This portion of the Yoganup was observed to become siltier and finer grained towards 
the west. 

The grey clayey sand basal layer of the Yoganup was generally observed to be moist with limited 
water-bearing properties. The shallow groundwater appears to be thin and not very productive in 
the eastern part of the site. Towards the west, where inflow from the western limb of the syncline 
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may be feeding water into the aquifer, enabling more rapid surface water recharge, a ponding effect 
is created in the western, unconfined portion of the Yoganup Formation aquifer. 

The upgradient recharge for the Yoganup Formation aquifer is considered to be located off-site to 
the east of the site where the shallow red/white clay has been eroded at the surface, revealing the 
underlying interbedded sandy clays/clayey sands.  Considering the limited saturated aquifer 
thickness of the superficial aquifer above the Leederville Formation in the eastern portion of the 
site, it may be that the surface recharge zone is of small aerial extent, or the confining clay becomes 
leaky rather than absent, so recharge is limited, resulting in limited water volumes in the central and 
easterly portion of the site. 

The Yoganup Formation is underlain by the Leederville Formation, which was observed to comprise 
two layers to the termination depths of the deeper monitoring wells. The upper layer of the 
Leederville comprised a hard, firm, red/brown clay with a maximum thickness of approximately 4 m.  
It is considered that this clay layer is acting as an aquiclude and confining layer to the underlying 
saturated clayey sands of the Leederville Formation, which are described as generally grey with 
orange/red mottles and medium to coarse (occasionally medium to fine) with interbedded sandy 
clays. 

The groundwater reported in the Leederville Formation is observed to become sub-artesian along 
the flow path to the west, with the potentiometric head below the confining clay layer in the east 
and above the confining clay layer in the west. 

The Leederville aquifer serves as a domestic water supply for the Dardanup area, and the Priority 1 
Public Drinking Water Source Area (Dardanup Water Reserve) is located approximately 2.5 km 
northwest of the site (Figure 2.2). 

2.2.6 Conservation Reserves 

Environmentally Sensitive Areas (ESA) associated with threatened flora are located approximately 
2.2 km west and 2.4 km north of the site boundary. Approximately 4.4 km southwest of the site 
boundary, an area associated with Crooked Brook is also classified as an ESA (Figure 2.2).   

Dardanup Conservation Park (Class A Crown Reserve) borders the site to the east and south. The 
Boyanup State Forest (managed by the Department of Biodiversity, Conservation and Attractions 
[DBCA] is approximately 500 m north of the Dardanup Conservation Park and extends east of the site 
(Figure 2.2). 

2.2.7 Cultural Heritage 

The closest registered Aboriginal sites (registered in the Aboriginal Heritage Inquiry System [AHIS]) 
are a part of Crooked Brook, approximately 1.5 km southwest of the site, which is a tributary of the 
Preston River (Site 19796) and the Ferguson River (Site 19796), approximately 1.8 km east and 
3.3 km north of the site (Figure 2.2). 

The closest registered heritage sites on the inherit Western Australia database are in Dardanup. 
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3. Legislative context 

3.1 Environmental Impact Assessment Process 

In Western Australia, the principal legislation governing the environmental assessment of 
development proposals is the EP Act. The Environmental Impact Assessment (EIA) process of 
proposals is undertaken by the EPA in accordance with Part IV Division 1 of the EP Act and the 
Environmental Impact Assessment (Part IV Divisions 1 and 2) Administrative Procedures 2016 
(Environmental Protection Authority 2021). 

Any proposal likely to have a significant environmental effect on the environment should be referred 
to the EPA under section 38 of the EP Act. The EPA will decide whether to assess the proposal and, if 
it is to be assessed, will determine the level of assessment of the proposal and other proposal-
specific information required.  

The proposal was referred to the EPA by Cleanaway in April 2021.  In August 2021, the EPA 
determined to assess the proposal on referral Information with additional information required 
under section 40(2)(a) of the EP Act (4 weeks public review).   

The EPA will assess the proposal based on the referral information, the additional information 
requested, and any submissions from the public review. 

At the completion of the assessment, the EPA will prepare a report and recommendations for the 
WA Minister for Environment. The assessment report sets out what the EPA considers are the key 
environmental factors identified during the assessment, the EPA’s recommendations as to whether 
the proposal may be implemented, and the conditions and procedures to which implementation 
should be subject.  

The Minister for Environment considers the EPA’s report and any public appeals before determining, 
in consultation with other Ministers, whether the proposal should be allowed to proceed and, if so, 
under what conditions. 

At the Commonwealth level, a proposal may be referred for assessment under the Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC Act) if it potentially impacts Matters of 
National Environmental Significance (MNES). 

No significant potential impacts on MNES have been identified for the proposal; therefore, it has not 
been referred to the Commonwealth Department of Climate Change, Energy, the Environment and 
Water under the EPBC Act. 

3.2 Other Approvals 

Other decision-making processes relevant to the proposal are outlined in Table 3.1.  In summary, the 
identified processes can mitigate the potential impacts of the proposal on the environment in a 
manner that is consistent with the EPA’s environmental objectives.



 
 

 
©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 61736 | 146,465 (Rev 1) 
Legal/80115455_1 

24 

Table 3.1: Other approvals required for the proposal 
Decision-making 
authority 

Legislation or agreement 
regulating the activity 

Approval 
required  

Whether and how statutory decision-making process can mitigate impacts on the environment? 
Ability Process Relevant considerations Conditions Likely outcomes Overall conclusion 

Inland Waters, Air Quality, Social Surroundings 
Chief Executive 
Officer (CEO) of 
DWER 

EP Act (Part V) Prescribed 
premises works 
approval 

The works approval 
application process 
administered by DWER can 
mitigate the following 
potential impacts of the 
proposal on the 
environment: 
• Emissions to air causing 

health and amenity 
impacts to nearby 
human sensitive 
receptors (EPA factors 
Air Quality); 

• Emissions of noise and 
odour causing nearby 
human sensitive 
receptors (EPA factor 
Social Surroundings); and 

• Potentially contaminated 
water and leachate 
causing surface water 
and groundwater 
impacts (EPA factor 
Inland Waters). 

The proposal is related to an existing prescribed premises 
regulated by DWER under Part V of the EP Act.  The premises 
is regulated as a category 63 Class II or III putrescible landfill 
site, which includes all activities relevant to the proposal. 
The prescribed premises boundary incorporates the 
proposal’s footprint, and all activities relevant to the proposal 
will be contained in the same boundary. 
Section 53 of the EP Act requires that specific changes to 
existing prescribed premises must be carried out in 
accordance with a works approval or licence.  Therefore, 
Cleanaway has applied to DWER for a works approval before 
constructing the new cells. 
The works approval application is supported by detailed 
information regarding the proposed, including (refer to 
Section 2.1.4): 
• Infrastructure, equipment, and activities (construction, 

environmental; commissioning and operation); 
• Emissions, discharges and waste; and 
• Siting and location. 
This information includes specific plans and assessments, 
including but not limited to, groundwater, dust, leachate and 
noise assessments and operational management plans 
(Attachment A). 
The EP Act requires applications for works approvals that 
meet DWER’s requirements and are accepted to be 
advertised for public comment.  DWER advertises applications 
including publication of supporting documentation on its 
website for a period of 21 days.  DWER can also seek 
comments from any public authority or person it considers 
has a direct interest in the subject matter of the application. 
Post decision, proponent and third-party appeals can be 
lodged against works approvals within 21 days of the 
applicant being notified of the decision. 

DWER regulates to ensure that there is not 
an unacceptable risk of harm to public 
health or the environment, consistent 
with the objectives of the EPA’s 
environmental factors. The DWER 
assessment and decision-making 
processes are governed by relevant 
legislation, policies, guidelines and 
procedures. Consistent with the EIA 
process under Part IV of the EP Act, 
DWER’s regulatory functions under Part V 
of the EP Act are guided by the statutory 
object and principles of the EP Act and the 
following principles of good regulatory 
practice: 
• Risk-based regulation; 
• Evidence-based decision-making; 
• Application of Environmental 

Standards; 
• Appropriate conditions; 
• Fair and equitable decision-making 

processes; and 
• Engagement, consultation and 

transparency. 
DWER uses the following risk assessment 
process, which has been mapped to the 
relevant elements of the EIA process to 
demonstrate consistency: 
1. Establish the context of the risk 

(receiving environment). 
2. Identify emissions (proposal content). 
3. Identify risk events through source-

pathway-receptor analysis (potential 
environmental impacts) and applicant 
controls (mitigation). 

4. Apply a risk rating using consequence 
and likelihood criteria (assessment and 
significance of residual impact). 

5. Determine the risk rating (assessment 
and significance of residual impact). 

6. Determine the regulatory controls 
(EPA report). 

The assessment criteria used to determine 
the risk rating (consequence) will be the 
same as those identified for the EIA of the 
proposal, including air quality guideline 
values, health standards, noise regulations 
and water quality standards.  In most 
cases, the technical experts providing 
advice for the assessment will be the same 
for DWER as for the EPA (through DWER’s 
EPA Services Directorate). 

Section 62 of the EP Act allows the 
CEO of DWER to apply conditions to 
works approvals and licences that 
are considered necessary or 
convenient for the prevention, 
control, abatement or mitigation of 
pollution or environmental harm.  
DWER will set conditions to give 
effect to determined regulatory 
controls in accordance with its 
Guideline: Setting conditions.  
It is expected that the works 
approval will specify the 
infrastructure (works) that can be 
constructed and will regulate 
emissions and discharges associated 
with construction and operation, 
including dust, noise, odour, 
emissions to air, landfill gas, leachate 
and potentially contaminated 
stormwater. 
The works approval may include 
conditions relating to compliance 
and reporting, discharge points, and 
monitoring requirements.  
It is expected that the works 
approval will also include Critical 
Containment Infrastructure 
Reporting (CCIR) requirements for 
the new cells. The CCIR will be used 
by DWER to assess the original 
construction of the new cells to 
ensure appropriate environmental 
controls are in place before 
operational use. 
DWER undertakes proactive 
compliance of activities regulated 
under the EP Act to ensure they do 
not pose unacceptable risks to 
water, the environment and public 
health. Compliance inspections of 
prescribed premises also focus on 
determining whether emissions and 
discharges are managed 
appropriately by the current 
instrument and assessing 
compliance with the instrument and 
relevant associated legislation. 

The EPA’s 
objectives for the 
environmental 
factors Air 
Quality, Social 
Surroundings and 
Inland Waters 
are likely to be 
met through this 
decision-making 
process. 

The works approval 
application process 
administered by 
DWER can mitigate 
the potential 
impacts of the 
proposal. 
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Decision-making 
authority 

Legislation or agreement 
regulating the activity 

Approval 
required  

Whether and how statutory decision-making process can mitigate impacts on the environment? 
Ability Process Relevant considerations Conditions Likely outcomes Overall conclusion 

CEO of DWER EP Act (Part V) Prescribed 
premises licence 
amendment 

The licence amendment 
application will consider the 
same potential impacts as 
the works approval. 

Section 57(2) of the EP Act requires works completed under a 
works approval to be completed to the DWER’s satisfaction in 
accordance with the relevant conditions of the works 
approval, before a licence application for the premises may be 
assessed by the department. 
However, DWER recognises that proponents will want to start 
operations as soon as construction of works is complete, 
during the time taken to assess the licence application. To 
facilitate this, the department uses a risk-based approach to 
determine whether a premises can undertake environmental 
commissioning and operate under a works approval, while the 
department assesses the licence application.   
The phases of the proposal that are expected to occur during 
the transition from the works approval to the licence include: 
• Construction phase; 
• Assessment of Critical Containment Infrastructure; and 
• Time-limited operations phase. 
The licence application will be based on the information 
provided for the works approval and will also include the 
Critical Containment Infrastructure Report confirming that 
what has been installed is authorised by the works approval. 
As for the works approval application, licence amendment 
applications can be advertised for public comment and 
granted amended licences are available for appeal. 
The same licence amendment process will be used to assess 
and authorise operation of any supporting infrastructure 
constructed under works approval (e.g., leachate 
management infrastructure).  The licence amendment 
process can also be used to assess and authorise minor works 
outside of a works approval process. 

The licence application will be assessed in 
accordance with the same regulatory 
framework described for the works 
approval. 

It is expected that the amended 
licence will include conditions 
consistent with the current licence, 
including those relating to: 
• The specification and operation 

of infrastructure; 
• Waste acceptance and 

processing; 
• Landfill cell cover and capping 

requirements; 
• Emissions and discharges (e.g., 

noise, dust, stormwater, litter, 
fire); 

• Monitoring (e.g., leachate, 
landfill gas, groundwater); and 

• Reporting. 
In addition to proactive compliance 
of activities carried out by DWER, 
licences typically include conditions 
for annual licence-holder audit of 
compliance.  These Annual Audit 
Compliance Reports (AACRs) are 
submitted to DWER and published 
on the department’s website. 

The EPA’s 
objectives for the 
environmental 
factors Air 
Quality, Social 
Surroundings and 
Inland Waters 
are likely to be 
met through this 
decision-making 
process. 

The licence 
amendment 
application process 
administered by 
DWER can mitigate 
the potential 
impacts of the 
proposal. 

Social Surroundings 
Shire of 
Dardanup (the 
Shire) 

Planning and 
Development Act 2005 

Development 
Approval  

An application for 
development approval has 
been submitted to the Shire 
to ensure the complies with 
the local planning scheme. 
The development application 
process can mitigate 
potential impacts to Social 
Surroundings, including 
nuisance aspects associated 
with air quality, noise and 
visual amenity. 

Development applications are advertised for public 
submissions and organisations and individuals can apply to 
present at Shire Council meetings.   
There are no third party appeal rights and only the applicant 
can request the State Administrative Tribunal (SAT) review a 
planning decision. 

The development application will be 
assessed against the relevant planning 
legislation, policy and guidelines, 
including: 
• Greater Bunbury Regional Scheme; 
• Greater Bunbury Strategy; 
• Town Planning Scheme No. 3; 
• Local Planning Strategy; 
• Local Development Plan (LDP); and 
• State Government Policy and 

Guidance. 
Note: LDP was originally approved with a 
maximum development height of 
114 mAHD but is the subject of a pending 
amendment to resolve this and other 
matters to align with the applicable 
approvals already in effect for higher 
development of the landfill. 

Most development approvals have 
conditions that form part of the 
development approval package and 
set out the circumstances in which 
the approved development may 
proceed. 
Often the purpose of conditions is to 
protect or reduce impacts on the 
environment and amenity.  Standard 
conditions can include those, 
amongst others, for the mitigation of 
emissions of wastewater, waste, 
noise, dust and odour. 
The LDP establishes a guide for the 
future development of the site, 
including boundary setbacks, height, 
site access, landscaping and 
environmental management. 

The EPA’s 
objective for the 
factor Social 
Surroundings 
including visual 
amenity, is likely 
to be met 
through the local 
planning 
scheme's 
development 
assessment 
process and 
approval 
requirements. 

The development 
approval application 
processes 
administered by the 
Shire of Dardanup 
can mitigate the 
potential impacts of 
the proposal. 
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4. Stakeholder Consultation 

Cleanaway has an active engagement program with the local community and key stakeholders, 
including the Shire and DWER. 

In November 2018, Cleanaway established an independently facilitated Community Reference Group 
(CRG), which consists of representatives from Cleanaway, the local community and the Shire. The 
CRG objectives are to:  

• Provide a genuine opportunity for community members to have a voice on relevant matters 
of concern; 

• Foster community understanding and confidence in the operation of the landfill and its 
compliance with licence conditions through the provision of factual and unbiased 
information, monitoring data, presentations and site tours; and 

• Develop a broad understanding of current and future priorities regarding the ongoing 
operation of the site. 

The CRG typically meets on a three to four monthly basis. 

The proposal was discussed at the CRG meetings in September and November 2020 to identify any 
community concerns with the proposed development so that they could be adequately addressed. 
The CRG raised the following points during the consultation, which Cleanaway has responded to: 

• The construction of Cell 12A will be visible from the west of the site.  However, once filled, 
the cell will complete the western face of the landfill, enabling it to be finally closed, capped 
and rehabilitated.  The visual impact of the cell construction will be minimal as the 
excavation will rapidly move below ground level, and most of the liner installation will also 
be below ground; 

• The development of Cells 9 and 10 will have minimal impact on the community as they are 
being developed behind the existing waste mass and will not be seen from the coastal plain; 
and 

• Cleanaway has developed a comprehensive site Dust Management Plan, which includes 
consideration of construction activities.  In addition, the construction contractor will be 
required to adequately manage construction activities to ensure that there are no dust 
emissions beyond the site boundary. 
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5. Environmental Factor and Objective – Inland Waters 

5.1 EPA Objective 

The EPA objective for Inland Waters is: 

To maintain the hydrological regimes and quality of groundwater and surface water so that 
environmental values are protected. 

5.2 Relevant Policy and Guidance 

A summary of the relevant policy and guidance for Inland Waters is provided in Table 5.1. 

Table 5.1: Policy and Guidance 
Author Title Year of publication 
EPA Statement of Environmental Principles, Factors and Objectives (EPA, 2020) 2020 

Environmental Factor Guideline: Inland Waters (EPA, 2020a) 2020 

5.3 Receiving Environment 

The inland waters receiving environment includes the superficial aquifer, deeper Leederville aquifer 
and surface waters.  The superficial aquifer is used for stock watering and irrigation with users to the 
west and northwest of the site.  The Leederville aquifer serves as a domestic water supply for the 
Dardanup area. There are no natural surface water bodies or surface water protection areas present 
on the site.  Potential surface water receptors that were considered but discounted as sensitive 
receptors include Crooked Brook, which is not groundwater-fed, and the closest reaches of the 
Preston River, which are considered too distant to be potentially impacted.  Nearby vegetation 
complexes could be affected by surface water impacts. 

A hydrogeological conceptual model of the site has been developed, which has been informed and 
refined by ongoing site investigations (Golder 2015, Attachment G, Attachment H).  The underlying 
geology of the site comprises sandy clays, clayey sands, silts, clays and sand lenses with a variable 
unsaturated zone (16 m to over 40 m thick).  The aquifers beneath the site comprise the unconfined 
superficial aquifer (up to 15 m thick), which is present in the western portion of the site, and the 
confined Leederville aquifer, which is up to 200 m thick in places.  Discontinuous seasonal perched 
groundwater may also occur beneath the site due to the low permeability of the clay. 

Groundwater flow is to the west or west-north-west, and the top of the regional aquifer is located at 
approximately 30 m AHD to 50 m AHD.  The hydraulic gradient is variable across the site ranging 
between approximately 0.019 and 0.026. 

Key receptors have been identified as downgradient groundwater abstraction locations on rural 
properties. The Priority 1 drinking water area 2.5 km northwest of the site (associated with the 
Leederville aquifer) is not considered to be a key receptor as it is cross-gradient to the dominant 
westerly flow direction in the Leederville aquifer and too distal from the site (Figure 2.2). 

The currently implemented groundwater monitoring program required by the EP Act licence is 
designed to monitor chemicals of potential concern (COPC) in the superficial and Leederville 
aquifers, as well as in the leachate and stormwater ponds.  The monitoring suite includes 
physicochemical parameters, major cations and anions, nutrients, dissolved metals, organics, PFAS 
and radionuclides. 

Groundwater quality monitoring has been conducted at the site since 2005.  The findings to the end 
of 2021 have been summarised by 360 Environmental as part of the annual review of the 
groundwater monitoring program (360 Environmental 2022).  For most wells and analytes, in both 
the superficial and deep (Leederville) aquifer, long-term water quality stability has been reported 
without deviations that would indicate intrusion of landfill contaminants. Little difference in the 
concentrations of major ions and dissolved metals have been detected between the superficial and 
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deep aquifer groundwater wells.  Nutrients are reported as slightly higher in the deep aquifer, and 
the deep wells have not reported any hydrocarbons despite low levels being reported sporadically in 
the shallow wells.  PFAS concentrations are marginally higher in the shallow aquifer wells.   

The leachate ponds have periodically been sampled and determined to have significantly different 
concentrations of major ions, nutrients and other anthropogenic contaminants than in the 
underlying aquifers indicating an absence of leakage from the leachate ponds.  Overall, the 
hydrogeological reviews reported that there was no conclusive evidence of impacts on groundwater 
from landfill leachate but did make some recommendations to close some identified data gaps. 

As part of these recommendations, additional monitoring wells were proposed to allow for 
expansion of the initial baseline monitoring prior to the development of the proposed and future 
cells (Cells 9, 10 and 12A [the proposal], Cell 11 and Cells 13 to 21 [future]).  The recommendations 
also included replacement or redrilling of compromised bores and utilisation of drilling methods able 
to return geologic cores for future wells.  Subsequently, ten deep groundwater wells and five 
shallow groundwater monitoring wells have been drilled and installed (GW3D-R, GW6S-R, GW6D, 
GE7D-R, GW8D, GW10D, GW11S/D, GW12D, GW13S/D, GW22S/D and GW23S/D).  Five further 
bores located upgradient of the proposed new cells are yet to be installed (GW16S/D, GW17S/D and 
GW12S).  Wells identified to be screened causing unwanted connectivity between the shallow and 
deep aquifers have either been decommissioned or replaced.  The additional drilling (conducted 
from July to August 2021 and subsequently in May 2022) also further informed the conceptual 
geologic and hydrogeologic understanding of the site (Attachment G). 

The inclusion of landfill leachate monitoring was also recommended to provide a comparison point 
for groundwater data interpretation.  This recommendation has been incorporated into the site 
Groundwater Management Plan (Attachment B). 

5.4 Potential Environmental Impacts 

Impacts to inland waters from the proposal could occur due to surface water runoff and leachate 
seepage into groundwater (superficial or Leederville aquifers) from the new cells and existing 
leachate ponds.  Other potential sources of contaminants are pond overflow events and direct spills 
from refuelling or other site processes. 

The landfill cells at the site are engineered for containment, and construction has evolved over the 
lifetime of the site.  Early cell liners (Cells 1 and 2) are compacted clay with a sand drainage layer, 
while later cells have composite liners including a drainage layer and geosynthetic clay and high-
density polyethylene liners.  The leachate (HDPE) and stormwater (Clay) ponds are also lined. 

If containment infrastructure was breached (spill, overflow or seepage), contaminant transport 
could occur via infiltration through the soils with the potential to reach groundwater below.  There is 
a modest downward hydraulic gradient between the superficial and Leederville aquifers; however, 
migration through a thick layer of unsaturated low permeability clays would be required to reach the 
superficial aquifer and the superficial and Leederville aquifers are additionally separated by a 4 m 
thick clay aquiclude.  In the unlikely event that groundwater was impacted, lateral migration is likely 
to occur in a westerly or north-westerly flow direction within the superficial aquifer. 

Risks to inland waters associated with the addition of future cells, including Cells 9, 10 and 12A, have 
been assessed (Attachment B).  The risk assessment was informed by existing leachate 
concentrations and the conceptual site model (Attachment G).  The assessment was conducted using 
LandSim probabilistic modelling to predict long-term aquifer impacts.  The model projections include 
leachate concentrations within the waste, just below the cell lining system, at the base of the 
unsaturated zone, after dilution in the aquifer, and at a specified distance to a receptor. Where 
available, cell-specific leachate concentrations were used as inputs.  Leachate pond data was used in 
the absence of cell-specific data. 
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The model was run to assess the potential for leachate to impact groundwater and exceed selected 
groundwater criteria during the operational and closure phases of the landfill.  The COPCs identified 
as potentially being present in groundwater at the western site boundary include chlorine, ammonia 
nitrate, arsenic, chromium, nickel, zinc, ethylbenzene and perfluorooctanoic acid.   

The model was run for the 50th and 95th percentile leachate concentrations.  Degradation of the 
containment infrastructure was included and conservatively modelled with a 5 m leachate head 
maintained for a management control period of 50 years (noting this is likely to fall after capping). 

The model was used to predict impacts at the nearest identified receptors, which are groundwater 
wells at the north-western site boundary, to the west and south-west of the site, and one location 
on the southern boundary, which is protective of the Dardanup Conservation Park. 

Following application of retardation to account for slower movement in the aquifer due to 
absorption onto geologic material, only chloride (which is not subject to retardation) at the 95th 
percentile was determined to exceed the selected criterion after significant travel time (greater than 
3,000 years).  Chloride in the leachate is highly variable, with some readings of up to 15,000 mg/L 
whilst some cells recorded concentrations in the order of 580 mg/L.  No exceedance was predicted 
for chloride at the 50th percentile.  Furthermore, the background chloride concentrations are 
variable, with upgradient groundwater concentrations recorded up to 357 mg/L.  These 
concentrations exceed the 250 mg/L non-potable groundwater use guideline criteria without 
contribution from the landfill operations. 

5.4.1 Cumulative Impacts 

The proposal is located on an existing facility with closed, operational and future landfill cells.  All 
phases of the site development have the potential to impact surface water and groundwater.  There 
are also off-site sources of potential impacts, including other waste facilities and agricultural 
activities. 

Cumulative impacts of the site, including the proposal, closed, active, and future cells, have been 
considered in this assessment.  The LandSim model considers all the above aspects of the site, 
providing a cumulative assessment.  A modelling assessment of the current operations only (i.e., 
closed and active cells) has also been completed and provided to DWER as required by the EP Act 
licence, which is summarised in the assessment of the proposal (Attachment B). 

The assessment of the proposal has considered off-site sources through a review of ambient 
groundwater quality data as far as it is available and relevant to the site.  It is noted that the other 
waste facilities in the area are also regulated by DWER through EP Act licences.  These licences 
include groundwater monitoring requirements.  Although data from this monitoring is not publicly 
available, DWER will have access to the records and can therefore use it to inform any wider 
assessment of impacts should the on-site monitoring indicate the possibility of impacts. 

5.5 Mitigation 
Avoidance and minimisation of impacts to inland waters will be carried out via the following measures: 

• Lining of the newly constructed cells with HDPE to limit the migration of leachate into 
underlying groundwater; 

• Leachate collection system designed to contain all leachate and deliver to the existing lined 
leachate ponds in a 1 in 20-year 72-hour design rainfall event; 

• Regular inspection and maintenance to ensure the leachate management system remains 
functional; 

• Site stormwater management system designed with an annual exceedance probability of 1% 
(similar to accommodating a 1 in 100-year average recurrence interval event); 
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• Surface water is managed in accordance with the site Stormwater Management Plan 
(Attachment C); 

• Surface water run-off from cells directed to leachate containment system; 

• Minimisation of generation of leachate by progressive capping of completed cells to shed 
water and reduce infiltration; 

• Monitoring of groundwater wells (superficial and deep aquifer) and leachate and 
stormwater ponds in accordance with the Groundwater Management Plan (Attachment B); 

• Evaluation of ongoing monitoring results against trigger levels for initiation of actions to 
identify and investigate proposal attributable detrimental impacts to groundwater before 
exceedance of implemented threshold criteria as prescribed in the Groundwater 
Management Plan; 

• Upon exceedance of water quality trigger or threshold levels: 

o Determine/investigate cause/source; 

o Improve and implement additional trigger level actions or threshold contingency actions 
as necessary; 

o Update LandSim model to refine long-term prediction of aquifer impacts; and 

o Monitor the success of remedial actions. 

• Evaluate rolling average and 95% upper confidence limit (UCL) trigger values and revise 
trigger levels if warranted and defensible. 

5.6 Assessment and Significance of Residual Impact 

The likelihood of impacts to surface water and groundwater from the proposal is assessed as unlikely 
following the application of proven leachate and stormwater control measures.  The consequence of 
contamination leaving the site is considered slight since current and future concentrations have 
been determined to be below the relevant assessment criteria.  The overall residual risk of impact is, 
therefore, low, providing the leachate and stormwater control measures are maintained. 

5.7 Environmental Outcomes 

The water quality assessment has determined that the establishment of the new landfill cells at the 
site is not likely to result in unacceptable impacts to surface water and groundwater.  Therefore, it is 
expected that the EPA’s objective in relation to Inland Waters will be met. 
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6. Environmental Factor and Objective – Social Surroundings 

6.1 EPA environmental Objective 

The EPA objective for Social Surroundings is: 

To protect social surroundings from significant harm. 

6.2 Visual Impact 

6.2.1 Relevant Policy and Guidance 

The following policy and guidance are relevant to the visual impact aspects of social surroundings 
and have informed planning for the proposal (Table 6.1). 

Table 6.1 Relevant visual amenity policy and guidance 
Author Title Year of publication 
EPA Statement of Environmental Principles, Factors 

and Objectives (EPA, 2020) 
2020 

Environmental Factor Guideline: Social 
Surroundings (EPA, 2020b) 

2020 

Western Australian Planning Commission Visual Landscape Planning in Western 
Australia: a manual for evaluation, 
assessment, siting and design 

2007 

Landscape Institute and Institute 
of Environmental Management & Assessment 

Guidelines for Landscape and Visual Impact 
Assessment, 3rd Edition 

2013 

Landscape Institute and Institute 
of Environmental Management & Assessment 

Visual Representation of Development 
Proposals: Technical Guidance Note 06/19 

2019 

6.2.2 Receiving Environment 

To the south and east of the site are the Jarrah forests of Dardanup Conservation Park.  Rural, 
agrarian landscape plain extends west to the coast and the City of Bunbury (approximately 19 km 
away), while the northern boundary abuts the Shire of Dardanup Waste Transfer Station and the 
Bunbury Harvey Regional Council Organics Processing Facility. 

The site's Zone of Visual Influence (ZVI) was determined to extend to the coast.  Key viewing 
locations, including Bunbury Marston Hill and lookout from which the proposal is a discrete element 
within a broad panorama, and several tourist locations on the way were identified and sensitive 
receptors determined.  The level of significance of the sensitive receptors was defined by accounting 
for the importance of the view, the level to which experiencing the landscape is integral to the 
enjoyment of the location or route, the sensitivity of the view and the duration of the view. 

Four landscape character units were designated within the ZVI as summarised in Table 6.2. 
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Table 6.2: Summary of landscape character units 
Landscape 
character unit Description Key characteristics Landscape character value 

Industrial The site and adjacent composting 
facility and industrial plants 
(Laminex and Wespine) ~7.2 km to 
the north-west of the site. 

• Large buildings with 
associated road 
infrastructure. 

• Earthworks and associated 
plant. 

• Secure perimeter fencing. 
• Signage. 

• Low value. 
• Limited natural elements 

within a largely man-made 
environment. 

Peri-urban 
 

Dardanup approximately 3.3 km 
north-west of the site. 

• Small town with typical 
public and private buildings. 

• Limited boundary fencing to 
properties, mature 
vegetation in streets and 
private properties with little 
to no streetlighting. 

• Direct links to rural 
surroundings. 

• High value. 
• Retention of older 

properties and mature 
vegetation with little to no 
boundary fencing and strong 
integration with rural 
landscape. 

Forest  
 

Dardanup Conservation Park 
abutting the site; Crooked Brook 
Forest to the south of the site 
and Wellington Forest to the 
east of the site. 

• Undulating topography. 
• Mature Jarrah/Marri/Yarri 

forest. 
• Walks, trails, picnic areas 

and camping. 
• Infrequent signage/fencing. 

• High value. 
• Vegetation has a high 

ecological value and a scenic 
quality associated with 
passive recreation. 

Rural coastal 
plain 
 

Majority of land within the ZVI 
made up of open grazing land, 
arable farmland and viticulture 
within a 9 km radius surrounding 
the site. 

• Flat to significantly 
undulating topography with 
occasional watercourses and 
water bodies. 

• Rural land use with grazing 
land, occasional private 
residences associated with 
the land use with farming 
infrastructure, fencing, 
sheds and outhouses. 

• Property driveways are 
generally long, roads are 
both sealed and unsealed. 

• No paths or streetlighting on 
roads. 

• Scattered groups and bands 
of semi mature to mature 
trees. 

• High value. 
• Remnant vegetation on 

private land and 
environmental qualities of 
the landscape, vegetation 
and watercourses. 

Rural Hills 
 

Comprises a significant portion of 
the land within the ZVI made up of 
open grazing land, arable farmland 
and viticulture within a 9 km 
radius surrounding the site. 

• Undulating topography with 
occasional watercourses and 
water bodies. 

• Rural land use with grazing 
land, occasional private 
residences associated with 
the land use with farming 
infrastructure, fencing, 
sheds and outhouses. 

• Property driveways are 
generally long, roads are 
both sealed and unsealed. 

• No paths or streetlighting on 
roads. 

• Scattered groups and bands 
of semi mature to mature 
trees. 

• High value. 
• Remnant vegetation on 

private land and 
environmental qualities of 
the landscape vegetation 
and watercourses. 
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Key views within the ZVI are from public roads located to the west and east of the site and more 
distant views from the east of the site.  The views are generally at right angles to the line of travel.  
Sensitive receptors identified in the ZVI are detailed in Table 6.3. 

Table 6.3: Overview of sensitive receptors in the ZVI 
Receptor Level of significance Visual features/experience 
Dardanup 
residential area 

Level 1: National / 
State Significance 

Small town situation on lower lying land than the site at approximately 
30 m elevation. There are small groups and bands of remnant vegetation 
left within and surrounding the town. Open views of the surrounding 
pastures and distant elevated topography can be glimpsed on the 
outskirts and throughout the town. Most properties are single-storey 
and have small to medium size vegetation within and surrounding them, 
with large open frontages with no front boundary fencing. Larger, more 
mature trees are found in groups and small bands nearer to the 
outskirts, likely to have been planted/retained as windbreaks and visual 
screening. These groups of trees break up direct views to the 
surrounding open grassland, distant site and rolling topography. 

Recreational users 
of Dardanup 
Conservation 
Park/ Crooked 
Brook Forest / 
Wellington Forest 

Level 2: Regional 
Significance 

Large areas of native woodland situated on rolling topography 
surrounding the site, providing active recreation opportunities (walking 
and cycling) to the public as well as a pleasant, scenic visual 
environment. The trails typically lead through dense mature woodland, 
which, together with the significant rolling topography, prevent distant 
views back towards the site and surrounding open pastures. 

Local road users  Level 3: Local 
Significance 

Generally, roads surrounding the site have intermittent groups and rows 
of trees on each side. These roads do not have pedestrian footpaths and 
do not point directly at the site. The majority of views for road users 
towards the site would be likely from a vehicle and at right angles to the 
line of travel. 

Visitors to 
wineries  

Level 3: Local 
Significance 

Several wineries, cafes and breweries lie ~3 km to the east of the site, 
generally situated along Ferguson Road, which runs parallel to the site.  
The wineries are typically situated within rolling topography and are 
surrounded by groups of mature vegetation.  Scenic views towards the 
site are dominated by the rolling topography and conservation woodland 
in between. 

6.2.3 Potential Environmental Impacts 

A person’s sense of place and quality of life can be related to a visual landscape.  Visual impact 
assessment seeks to determine how development may impact the viewing experience by evaluating 
changes to the visual landscape character and visual impact on sensitive receptor locations.  This 
requires identifying the existing viewing locations, determining who viewers are and how they 
experience the landscape, and identifying key views and visibility.  To that end, a visual impact 
assessment for the proposal was carried out that involved a desktop study of cartographic and 
photographic material and a site survey and analysis (Attachment D). 

The on-site landscape is significantly disturbed by earthworks. However, the vegetation (including 
some rehabilitation works) and landforms surrounding the site combine to restrict views.  Currently, 
operations are located behind mature trees in a vegetated buffer approximately 45 m wide on the 
western boundary, extending some 335 m along the northern perimeter, providing screening to the 
directions from which people may view the site close to the site boundary.  The leachate pond is 
screened by thinner vegetation slightly south of the boundary, extending further along the northern 
boundary.  The central portion of the site has occasional isolated trees and bushes, and the eastern 
part has vegetation broken up with small tracks and cleared areas.  Sparse shrubs and small trees 
exist along the length of the southern boundary. 

The effects of the proposal and future development of the landfill through to completion in 2053 
(including capping and rehabilitation) are included in the visual impact assessment (Attachment D).  
In addition, incremental reviews in 2028, when cell 12A will be complete, and 2038, when Cells 9 and 
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10 will also be complete (capping completion forecast for 2042), are included to inform the discrete 
impact of the proposal. 

An initial site inspection was conducted to appreciate the general views within the ZVI and from 
sensitive receptor locations.  Photographs were taken for visual assessment and preparation of 
photo montages.  A second site inspection was conducted to verify specific locations, including 
elevated tourist locations in Bunbury and the Ferguson Valley wine region. 

6.2.4 Assessment of Visual Impact  

Visual impact assessment requires an understanding of the sensitivity of viewing locations, potential 
view changes and evaluation of the significance of the change, the type of visual receptor, and their 
likely interest in the view.  The level of effect on a view is determined by several factors such as the 
extent of visibility, amount of obstruction by existing landscape features, level of contrast with the 
current view, duration and angle of the view and the proximity of the proposal. 

Key components of the proposal with visual impacts are vegetation clearing, earthworks including 
construction to form the waste cells, filling and capping waste storage cells and ancillary works such 
as landscaping. 

The sensitivity and magnitude of the effects of the above components have been evaluated based 
on the capacity of the landscape to accommodate change, the value of the existing landscape and 
the magnitude of the effect. 

The assessment of the proposal included 34 viewpoints in local and distant locations offering views 
of the site.  An initial 20 representative viewpoints were selected within the ZVI.  A further 14 
viewpoints from key tourist locations with the potential to offer distant views were also included.  
The locations were chosen to be representative of the viewing experience and are illustrated in 
Figure 6.1.  The assessment at each viewpoint considered:  

• The sensitivity of the viewpoint to change, the likely changes to the view, the value attached 
to the view; and  

• The magnitude of the change based on the size or scale of the change, the geographical 
extent of the effect and the duration and reversibility of the effect that is anticipated to 
occur.  

Based on the assessed level of impact and the sensitivity of the receptors, a level of significance of 
the impact on the visual effect was assigned.  A summary of the impacts on the landscape character 
is provided in Table 6.4. 
Seven viewpoints were selected to produce photomontages of projected views of the landfill at 25%, 
50%, 75% and 100% completion up to the height of:  

• 130 mAHD, as per existing EP Act licence (128 m waste height, plus 2 m final capping); and  

• 151 mAHD (149 m landform plus 2 m final capping) (the proposal).   

These viewpoints (Nos. 3, 4, 6, 11, 20, 21, 34 in Figure 6.1) represent the views from sensitive 
receptors within each landscape character unit (see Attachment D for complete records of the 
viewpoint analysis and photomontages). 

The assessment found that the rural coastal plain landscape character unit has the most potential to 
be impacted.  This is due to its higher sensitivity relating to the presence of rural elements of high 
visual value in a scenic landscape, including remnant vegetation but it is also notes as having a 
moderate capacity to accommodate change within the landscape. 

Views from two locations (Nos 20 and 11) from the rural coastal plain are presented in Figure 6.2 
and Figure 6.3 to illustrate the evolution of the view with the development of the 151 m high 
landform.  Further commentary and 75% completion montages are available in Attachment D.
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Figure 6.1: Assessed viewpoints (Visual Impact Assessment Appendix D) 
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Table 6.4: Summary of impacts to landscape character 
Criteria Industrial Peri-urban Forest Rural coastal plain Rural Hills 
Anticipated 
change to 
landscape 
character 

The proposal lies 
within the existing 
industrial 
landscape 
character unit. As 
such, no immediate 
change to the 
landscape 
character is 
anticipated. 
However, over 
time, the landscape 
character of the 
site will change 
from industrial 
back to rural as the 
site is rehabilitated. 

The proposal lies 
approximately 
3.3 km south-east 
of landscape 
character unit 2 
(Dardanup). The 
area will remain 
industrial and 
eventually be 
viewed from the 
Peri-urban 
character unit as a 
distant green 
vegetated 
component of a 
rural landscape. 

The proposal is 
adjacent to the 
Dardanup 
Conservation Park 
within an existing 
industrial site 
mainly consisting of 
cleared land. A 
small band of 
existing woodland is 
proposed to be 
cleared at the east 
end of the site, 
which directly abuts 
the Conservation 
Park. An existing 
cleared access track 
separates this area. 
A portion of this 
vegetation will be 
retained closest to 
the Conservation 
Park to maintain the 
visual buffer 
between the 
proposal and forest 
trails. The cleared 
area will eventually 
be rehabilitated 
with grassland and 
forest with similar 
native species to 
that existing. 

The proposal is 
located in an 
existing industrial 
character unit 
within a wider area 
of rural character. 
The anticipated 
changes within the 
rural coastal plain 
landscape would be 
the creation of a 
vegetated mound 
observable as a 
localised hill form 
from across the 
surrounding flat 
rural landscape to 
the north and west 
of the site and from 
the distant elevated 
rural landscape to 
the north-east of 
the site. 

The proposal is 
located in an 
existing 
industrial 
character unit 
within a wider 
area of rural 
character. The 
anticipated 
changes within 
the rural hills 
landscape would 
be the creation 
of a vegetated 
mound 
observable from 
some discrete 
locations but 
generally 
screened by 
topography from 
the north and 
east viewing 
locations. 

Landscape 
value 

Low High Low High High 

Capacity to 
accommodate 
change 

High Moderate Moderate Moderate Moderate 

Sensitivity to 
change 

Low High High High High 

Magnitude of 
change 

Moderate – the 
landscape 
character will 
slowly return to a 
more desirable 
rural character. 

Low – the proposal 
is 3.3 km southeast 
of this character 
unit. Changes to 
the landscape will 
not be highly 
discernible. 

Low – the proposed 
change is minor. 
The change will be 
mitigated through 
rehabilitation and 
ultimate 
improvement of the 
existing landscape 
character. 

Moderate – the 
proposed changes 
include the creation 
of a new landform 
observable within 
the character unit. 
However, the 
proposed 
rehabilitation is in 
keeping with the 
existing rural 
landscape replacing 
an area of less 
desirable industrial 
character. 

Low - the 
development is 
separated from 
this landscape 
character unit by 
the forest 
character unit 
and intervening 
topography. 

Significance of 
impact 

Low Low Low Moderate Moderate 
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Figure 6.2: Photomontage of 151 m high landform from coastal plain viewpoint 20.  



 
 

 
©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 61736 | 146,465 (Rev 1) 
Legal/80115455_1 

38 

  

  

  
Figure 6.3: Photomontage of 151 m high landform from coastal plain viewpoint 11. 
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6.2.4.1 Cumulative Impacts 

The proposal represents discrete elements within the broader site.  The visual impact of the 
proposal itself will be minimal, and the development and completion of Cell 12A will complete the 
western face of the landfill. 

The visual impact of the current and future states of the site (including the proposal and future cells) 
has been considered in the Visual Impact Assessment (Attachment D).  Other features in the 
landscape have also been considered in the assessment. 

6.2.5 Mitigation 

A phased approach to developing the elevated landfill topography will enable staged capping and 
rehabilitation to be conducted.  Progressive revegetation to commence in 2023 will reduce the 
exposed area of the new landform that contrasts with the surrounding forest and broader landscape 
to minimise the visual impact of the proposal.   

The selection of native tree and plant species will ensure that the rehabilitated landform matches 
the existing landscape character.  In the long term, the revegetated landform will not be discernible 
from the broader landscape. 

Rehabilitation of the proposal will be carried out following the site Rehabilitation and Closure Plan 
(including Landscaping Plan) in Appendix 23 of the works approval applications (Appendix A). 

6.2.6 Assessment and Significance of Residual Impact 

The existing landfill has been assessed as not adversely impacting the broader landscape character 
and is difficult to discern from the wider landscape. 

Consistent with this assessment, it is predicted that the proposal will be difficult to discern from the 
broader landscape at a distance.  Furthermore, as the scale and height of the new landform increase, 
the staged rehabilitation will lessen the effects.   

The finished landform will create a local, high variation to the skyline that will be observed as an 
integral part of the rural landscape.  Once fully vegetated, the final landform at a maximum height of 
151 mAHD will appear as a local feature within the broader landscape, and the resulting views will 
not significantly change the character of the assessed locations.  Therefore, the residual impact on 
visual amenity is not considered significant. 

6.3 Noise 

6.3.1 Relevant Policy and Guidance 

The following policy and guidance are relevant to the noise aspects of the Social Surroundings 
environmental factor and have informed planning for the proposal (Table 6.5). 

Table 6.5 Relevant noise policy and guidance 
Author Title Year of publication 
EPA Statement of Environmental Principles, Factors and 

Objectives (EPA, 2020) 
2020 

EPA Environmental Factor Guideline: Social Surroundings (EPA 
2020b) 

2020 

DWER Draft Guideline on Environmental Noise for Prescribed 
Premises 

20165 

The Environmental Protection (Noise) Regulations 1997 (Noise Regulations) prescribe standards that 
set maximum allowable noise limits at receiving premises (assigned levels).  For noise-sensitive 
premises (defined in Schedule 1, Part C of the Noise Regulations), the allowable noise levels include 

 
5 An updated draft guideline has since (May 2021) been released for consultation (closed 10 September 2021). 
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an influencing factor calculated using the land use within a 100 m and 450 m radius from the noise 
emitting premises. 

The outdoor noise levels assigned in the Noise Regulations are presented in Table 6.6.   

Table 6.6: Baseline assigned outdoor noise levels  
Type of premises 
receiving noise Time of day 

Assigned level (dB) 
LA 10 LA 1 LA max 

Noise-sensitive premises: 
highly sensitive area 

0700 to 1900 hours Monday to 
Saturday 

45 + 
influencing factor 

55 + 
influencing factor 

65 + 
influencing factor 

0900 to 1900 hours Sunday 
and public holidays 

40 + 
influencing factor 

50 + 
influencing factor 

65 + 
influencing factor 

1900 to 2200 hours all days 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 

35 + 
influencing factor 

45 + 
influencing factor 

55 + 
influencing factor 

Noise-sensitive premises: 
any area other than 
highly sensitive area 

All hours 60 75 80 

(1) The LAX is the noise level that is exceeded for x% of the time i.e., LA10 is the noise level exceeded for 10% of the time.  The LAMAX is 
the maximum noise level recorded. 

The closest noise-sensitive receptor to the site is more than 450 m away; therefore, no influencing 
factor is applied to the above values (i.e., the above values are the base assigned noise levels). 

In addition to the assigned levels, it is a requirement under the Noise Regulations that noise should 
be free of annoying characteristics (i.e., tonality, impulsiveness, and modulation).  Should these 
characteristics be present, then adjustments are made to the measured or predicted level at the 
receiving premises for the purposes of assessment.  These adjustments are cumulative to a 
maximum of 15 dB (+5 dB for either tonality or modulation and +10 dB where impulsiveness is 
present). 

6.3.2 Receiving Environment 

6.3.2.1 Sensitive Receptors 

The closest residential receptors are approximately 0.5 km to the southwest of the site boundary, 
with park and State Forest in between.  Several other residential receptors are located within 2 km 
of the site (Figure 2.2). 

6.3.2.2 Existing Noise Levels 

A previous noise assessment conducted by Herring Storer (see Appendix No. 25 of the works 
approval application in Attachment A) required in accordance with conditions of the existing EP Act 
licence provides a baseline case for the existing operations. 

The assessment included a ten-day period of continuous noise monitoring of the site and existing 
ambient noise from other sources (28 February to 10 March 2020).  Noise was monitored at four 
receptors, including one residential receptor (268 Banksia Road), two on-site locations6 and the 
neighbouring waste facility (Figure 6.4).  
  

 
6  An incomplete data set was collected at Site A located near landfill mobile equipment. 
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Weather conditions, monitored on-site, were used to identify periods of the highest noise 
propagation from the site towards the nearest residential receptor.   

Examination of a period of ideal propagation (3 March 2020), during which light winds from the 
eastern quadrant prevailed, was carried out to investigate an exceedance of the assigned levels that 
occurred during that time (Table 6.6).   

To discern the contribution of the site to the ambient noise at the key residential receptor, the 
correlation of noise levels recorded on-site with those recorded at the receptor was examined.  An 
increase in noise levels at both the site and residential receptor was evident after 06:00, when 
operations commenced.  Noise levels measured at the landfill subsequently remained relatively 
constant, while ambient noise at the receptor increased across the day.  Notably, no drop in noise 
levels at the residence was determined when site operations ceased around midday.  Consequently, 
no correlation between the noise levels on-site and the noise levels at the receptor was found. 

Noise levels from the site were reported as difficult to distinguish over background noise.  
Specifically, the assessment confirmed through examination of audio files of noise levels at each 
receptor between 06:00 and 07:00 that ambient noise levels were influenced by noise sources not 
emanating from site operations, including birdsong, which was identified as a key influence at early 
hours. 

DWER has reported on noise monitoring conducted between 15 October and 11 November 2020 in 
response to noise complaints from neighbours nearby the site (DWER 2021b).  Noise associated with 
the operation of the site was confirmed to be audible at two residences, most noticeably on calm 
days.  The noise results indicated that noise emissions from the site complied with the Noise 
Regulations during the monitoring period.  It was, however, determined that additional controls for 
reversing tonal beepers should be implemented.  Consequently, condition 31 was applied to the EP 
Act licence, which requires broadband reversing alarms to be fitted to vehicles within Cleanaway’s 
control entering the site.  This includes contractor vehicles working on the site. Cleanaway continues 
to work with organisations whose vehicles use the site but are not within Cleanaway’s control (e.g., 
vehicles delivering waste to the site) to ensure that broadband reversing alarms are fitted where 
possible. 

6.3.3 Potential Environmental Impacts 

Modelling of the proposal has been carried out for the noise assessment.  The modelling includes 
consideration of construction noise sources in addition to existing on-site sources and continuing 
landfilling of the three new cells post-construction.  Modelling, using SoundPlan, was conducted 
under default worst-case meteorological conditions, with a +5 dB adjustment for tonality. 

To accommodate an accepted waste volume up to 350,000 tonnes per year, an additional five truck 
movements per day were modelled.  No further additional infrastructure is anticipated to handle the 
increased waste volume; therefore, no further additional impact on noise levels is expected.  
Detailed information on the modelling and a breakdown of noise sources (generators, trucks, mobile 
equipment etc.) used for construction and operations is provided in Appendix 25 to the works 
approval application (Attachment 1).   

Modelling was conducted for the following scenarios (Table 6.7). 
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Table 6.7: Modelled scenarios 
Scenario Period Operations Construction 
1 Night operations - 06:00 to 07:00 Monday to 

Saturday and 06:00 to 09:00 Sundays and PH 
Truck arrivals and unloading, pumps 
and some mobile equipment 

None 

2a Day operations - 07:00 to 19:00 Truck arrivals and unloading, full 
facility operations 

None 

2b Day operations - 07:00 to 19:00 Truck arrivals and unloading, full 
facility operations 

Construction Cell 12a 

2c Day operations - 07:00 to 19:00 Truck arrivals and unloading, full 
facility operations 

Construction Cell 9 

2D Day operations - 07:00 to 19:00 Truck arrivals and unloading, full 
facility operations 

Construction Cell 10 

3 Sunday/PH operations - 09:00 to 20:00 Limited truck arrivals and unloading, 
pumps and some mobile equipment 

No construction 

The results of the monitoring, presented in Table 6.8, determined that the assessable noise 
emissions (including a +5 dB(A) penalty to allow for a tonal component) complied with relevant 
assigned noise levels for all scenarios at nearby receptors.   

Table 6.8: Assessment of noise levels 

Scenario R1 R2 R3 R4 R5 R6 Assigned LA10 

Level (dB) Compliance 

1 Night Operations 06:00 to 07:00 35 31 33 32 27 31 35 Complies 
2A Day Operations 07:00 to 19:00 – 

No Construction 
45 39 41 37 34 36 45 Complies 

2B Day Operations 07:00 to 19:00 – All 
operations, and construction of Cell 12A 

45 39 41 38 35 36 45 Complies 

2C Day Operations 07:00 to 19:00 – All 
operations, and construction of Cell 9 and Cell 
10 

45 39 41 38 34 36 45 Complies 

3 Sunday Operations 06:00 to 20:00 37 29 31 26 21 26 35 Complies 

DWER (2021) reported that it had received noise complaints related to the site.  The nature and 
location of the complaints have not been provided; however, it is postulated that trucks using the 
southern portion of Banksia Road may be a contributing factor.  Cleanaway has a procedure in place 
for the site to be accessed only from Banksia Road North.  However, no controls can be exerted over 
vehicles accessing other facilities and premises in the area. 

Cleanaway has responded to recent complaints regarding impacts from tonal reversing beepers, 
which were attributed to contractor vehicles. Additional controls have been put in place to ensure 
that contractor vehicles are fitted with broadband alarms.  This includes clearer contractual 
obligations to have broadband alarms fitted to vehicles and the addition of checks for broadband 
reversing beepers as part of pre-start vehicle inspections and checklists. 

6.3.3.1 Cumulative Impacts 

The proposal represents a continuation of current site operations.  The noise sources associated 
with these operations (e.g., trucks, mobile plant and pumps) have been considered in this 
assessment.  The cumulative impacts of other off-site sources have been considered through the 
noise monitoring carried out at receptor locations by DWER. 

6.3.4 Mitigation 

Measures implemented to mitigate the impacts of noise on nearby residences are: 

• Trucks accessing the site must use Banksia Road North; and 

• Broadband reversing alarms are fitted on all vehicles that require reversing alarms and that 
are within Cleanaway’s control (in accordance with condition 31 of the EP Act licence).  This 
includes any contractor vehicles working on the site.  Cleanaway continues to work with 
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organisations that deliver waste to the site to ensure that those vehicles not within 
Cleanaway’s control are fitted with broadband alarms where possible. 

6.3.5 Assessment and Significance of Residual Impact 

The noise modelling and assessment of noise emissions determined that the site will comply with 
the Noise Regulations at all times.  No significant residual impact is anticipated to occur because of 
the proposal. 

6.4 Environmental Outcomes 

The predicted environmental outcomes for the environmental factor Social Surroundings are: 

• The visual amenity assessment determined that, with progressive revegetation and 
rehabilitation of the landform, there will not be a significant change to the landscape 
character; and 

• Consistent with DWER’s recent EP Act licence review, the noise assessment determined that 
noise will remain in compliance with the Noise Regulations at all times.   

It is, therefore, expected that the EPA’s objective in relation to Social Surroundings will be met. 
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7. Environmental Factor and Objective – Air Quality 

7.1 EPA Objective 

The EPA objective for Air Quality is: 

 To maintain air quality and minimise emissions so that environmental values are protected. 

7.2 Relevant Policy and Guidance 

The relevant policy and guidelines are summarised below (Table 7.1). 

Table 7.1: Policy and Guidance 
Author Title Year of publication 
EPA Statement of Environmental Principles, Factors and Objectives 

(EPA 2020)  
2020 

EPA Environmental Factor Guideline: Air Quality (EPA 2020c)  2020 
DEC (now DWER) A guideline for managing the impacts of dust and associated 

contaminates from land development sites, contaminated sites 
remediation and other related activities 

2011 

DWER Draft Guideline: Air Emissions 2019 
DWER Draft Guideline: Dust Emissions 2021 
National Environment 
Protection Council (NEPC) 

National Environment Protection Measure for Ambient Air Quality 2021 

Air quality criteria of relevance to this proposal are derived from the National Environmental 
Protection (Ambient Air Quality) Measure (Ambient Air Quality NEPM) (NEPC 2021). The Ambient Air 
Quality NEPM provides air quality standards applicable to urban airsheds and assessments in 
relation to human health and wellbeing.  The Ambient Air Quality NEPM sets standards for PM10 at 
50 µg/m3 on a 24-hr averaging period and 25 µg/m3 for an annual averaging period (derived from 24-
hr measurements across a year).  Criteria for PM2.5 are also included; however, this parameter is less 
relevant to the proposal for which fugitive dust is the primary emission to air with the potential to 
impact nearby receptors and is more relevant to combustion emission sources. 

The Department of Environment and Conservation (2011) document, A guideline for managing the 
impacts of dust and associated contaminates from land development sites, contaminated sites 
remediation and other related activities, is also applicable to dust management, bulk handling, 
stockpiling and disposal of materials activities conducted at the site.   

The DWER (2021a) draft Guideline: Dust Emissions was released in 2021 for consultation.  The draft 
guideline includes criteria derived from the Ambient Air Quality NEPM for ambient PM10 and PM2.5 
and maximum deposition criteria (4 g/m2/30 days) derived from the NSW EPA and incremental 
above background criteria (2 g/m2/30 days) from the New Zealand Ministry for Environment (DWER 
2021a). 

The DWER draft Guideline: Air Emissions (DWER 2019a) also includes 24-hour total suspended 
particulates (TSP) criteria of 90 µg/m3 for a 24-hr averaging period and adopts the Ambient Air 
Quality NEPM criteria for PM10 and PM2.5. 

7.3 Receiving Environment 

As presented in Section 2.2.1, the proposal is predominantly surrounded by State Forest, and rural 
land uses.  The closest residential receptor is approximately 0.5 km to the southwest of the site 
boundary, with park and forest in between.  Several other residential receptors are located within 
2 km of the site (Figure 2.2). 

Monitoring at a nearby residence was conducted by DWER between 19 March 2020 and 
20 April 2020 (DWER 2021b).  The 24-hour average PM10 concentrations were below the Ambient Air 
Quality NEPM criteria of 50 µg/m3 for the duration of the monitoring, with the highest reported 24-
hour average of 30.6 µg/m3.   Wind direction was reported as not favourable; thus, monitoring was 
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concluded to be capturing the impacts from other sources (e.g., fire and agricultural activity).  DWER 
determined the results were inconclusive in assessing dust emissions from the site.  These data, 
however, did inform a background concentration of 15 µg/m3 used by DWER (2021a) when analysing 
on-site dust monitoring data (Section 7.4). 

7.4 Potential Environmental Impacts 

7.4.1 Parameters of Interest 

The proposed landfill cells may be a source of odour emissions, mainly from putrescible waste.  An 
odour assessment has been conducted in accordance with the Guideline: Odour Emissions (DWER 
2019b), which is documented in Attachment E. 

The proposed cell construction and operation have the potential to result in airborne dust (fugitive 
dust), including TSP and PM10 fractions, which could impact human health and amenity.  Impacts to 
amenity from dust include: 

• Regular dust events over several weeks leading to a gradual build-up of dust on surfaces; 
and 

• Short period dust events of very high concentrations causing a rapid build-up of dust on 
surfaces or soiling if dust deposition rates are high. 

Dust can also impact the environment, where surface deposition affects vegetation growth. 

7.4.1.1 Particulates 

PM10 is particulate matter of 10 micrometres or less in diameter, which is the fine particle fraction of 
TSP.  PM10 includes inhalable particles that are small enough to penetrate the thoracic region of the 
lungs, where they can have a direct physical (inflammatory) effect and be absorbed into the 
bloodstream.  All people are continuously exposed to PM10 from naturally occurring and 
anthropogenic dust emissions in urban and industrial areas. 

The TSP fraction comprises particles, each having an equivalent aerodynamic diameter of up to 
nominal 50 micrometres.  Upper respiratory tract health effects from TSP inhalation can arise in 
sensitive individuals; however, the primary issue with TSP emissions relates to impacts on amenity 
from a visible dust perspective and deposition onto surfaces. 

PM2.5 is particulate matter of 2.5 micrometres or less in diameter.  PM2.5 is not considered in this 
assessment as it is typically associated with combustion emissions.  This particle size is expected to 
form a small fraction of the particulate matter emitted from the site and will be managed in 
accordance with the management actions defined for the control of PM10 emissions. 

Evaluation of the composition of the dust generated at the site is currently being conducted under 
the requirements of the EP Act licence.  However, it is expected that the dust will be largely 
composed of crustal material. 

7.4.1.2 Contaminated Waste 

The site is an existing Class III landfill and is licensed to accept contaminated materials (solids) in 
accordance with the acceptance criteria for Class III landfills (Landfill Waste Classification and Waste 
Definitions 1996). 

Contaminated wastes are subject to specific management in accordance with conditions of the EP 
Act licence, including the requirement that these waste types must be accompanied by 
documentation (thus identifying hazards to operators) and must only be disposed of by burial in the 
active landfill area.  Following the application of controls, it is expected that species arising from 
contaminated wastes are not expected to occur in fugitive dust in concentrations that will pose a 
human health risk. 
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7.4.1.3 Asbestos 

The EP Act licence for the site prescribes the requirements for handling asbestos-containing waste.  
Under the EP Act licence, asbestos-containing waste is handled as Special Waste Type 1 and 
managed under the site’s Asbestos Management Plan (included in Appendix F).  Proven 
management strategies are employed to mitigate the potential discharge of asbestos-containing 
material or asbestos fibres, and thus, asbestos exposure is not expected (off-site or on-site). 

7.4.2 Dust Emissions Sources 

The dust-generating sources and activities associated with the proposal are described in Table 7.2. 

Table 7.2: Potential dust sources and dust-generating activities 
Activity Description Dust generation and exposure potential 
Wind erosion and dust lift-
off from dry waste material, 
soil stockpiles or unsealed 
surfaces 

As the landfill cells are filled there may 
be areas of fine material on the surface.  
Natural residual soils are stockpiled on-
site, and there are large areas of 
unsealed exposed surfaces.  

Airborne dust generated by action of wind on 
exposed ground, stockpile surfaces, or dry 
waste material surfaces. 

Vehicles movements Heavy plant/earthwork vehicles, trucks 
and light vehicles will be traversing the 
site. 

Vehicle movements on paved and unpaved 
roads could suspend fine particles in air.  
Vehicles exiting site can track material out onto 
the public road which could become airborne 
once dried out. 

Vehicle unloading Emptying of waste trucks at active the 
active cell working face by tipping. 

Dust generation during tipping of waste from 
trucks either from fine waste material from 
within truck or fine material disturbed from 
receiving surface. 

Heavy plant activity 
spreading and compacting 
waste in the active landfill 
cell 

In the process of spreading, combining 
and compacting waste materials, heavy 
plant may traverse over dry soil or dry 
waste material. 

Dust generated by soil or dry fine waste 
material disturbance during dozer movement.  
Dust generated by action of wind over exposed 
dry ground or dry fine waste material. 

Construction activities Landfill cell construction requiring 
excavation, haulage and stockpiling of 
soil. 

Dust generation during excavation and soil 
handling is limited due to moisture content. 
Vehicle movements associated with 
construction. 

7.4.3 Fugitive Dust Levels 

Cleanaway has previously carried out a six-month on-site dust monitoring campaign to assess the 
effectiveness of existing dust controls (Strategen JBS&G 2021).  Ambient air quality monitoring of 
particulates was carried out at three locations with the primary aim of evaluating on-site dust 
sources and informing on-site operational dust controls.  Monitoring was conducted between 
20 November 2020 and 18 May 2021 to encompass the dryer months of the year, and locations 
were selected to target the quantification of dust with the potential to travel offsite and impact 
receptors.  The locations were informed by analysis of summer wind direction and available 
information on visual observation of dust emissions (Figure 7.1). 

The air quality monitoring program utilised three real-time Dust Trak (nephelometer) dust 
monitoring instruments.  Each monitoring site was equipped with propeller and vane sensors to 
monitor wind speed and direction at the sampling location.  PM10 was monitored for the first three 
months, after which TSP was monitored to ensure the monitoring was capturing all fugitive dust.  
There was no step change in observed concentrations; therefore, it is concluded that airborne dust 
leaving the site is captured in the PM10 fraction.  Conservatively the results continued to be assessed 
against the PM10 criteria for the three months that TSP was monitored. 
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Concentrations at all three monitoring locations typically tracked together, representing the trend of 
particulates in the greater airshed rather than the impacts of a nearby on-site source.  Particulate 
concentrations typically remained below the 24-hour Ambient Air Quality NEPM PM10 criteria of 
50 µg/m3.  Where the Ambient Air Quality NEPM criteria were exceeded, all three monitors recorded 
elevated particulates, and the impacts were attributed to off-site influences (i.e., bushfires).  The 
highest concentrations, detected during late April 2021 at all three monitoring locations 
simultaneously and concurrent with airshed smoke observations at the site, were prolonged, 
resulting in an exceedance of the 24-hour Ambient Air Quality NEPM PM10 criteria and were 
attributable to fires across the Perth Metro and Southwest regions. 

A corrective action trigger was implemented during the monitoring program.  One instance of 
elevated particulates (10-minute average) occurred at a single monitor (at the northeast [NE] 
location) and was determined to be due to on-site activities.  The exceedance of the corrective 
action trigger level on 10 February 2021 was due to non-routine operations (i.e., traffic diversion 
during road maintenance).  Implementation of controls to mitigate fugitive dust resulted in a rapid 
decay in measured dust concentrations to below the trigger level.  The elevated dust levels did not 
lead to an exceedance of the 24-hour Ambient Air Quality NEPM PM10 criteria.  The incident 
informed site management that evaluation of the need for increased dust management is required 
during abnormal site activities. 

Overall, it was concluded from the monitoring that fugitive dust was being adequately managed at 
the site. If the requirements and controls specified in the site Dust Management Plan continue to be 
applied and remain appropriate for the dust-generating activities carried out at the site, the risk of 
impacts from fugitive dust on off-site receptors is expected to be low. Furthermore, DWER reported 
that the average dust levels recorded over the monitoring period are comparable to those recorded 
at the department’s Bunbury air quality monitoring station (DWER 2021b). 

The monitoring was conducted during active operations (including construction activities and 
landfilling operations).  The proposal will be a continuation of those operations; therefore, the 
monitored dust concentrations are considered representative of emissions from future operations.  
Furthermore, since that monitoring campaign was completed, further dust management controls 
have been implemented under the Dust Management Plan and in accordance with the current EP 
Act licence conditions (including the extension of the bituminised southern haul road), which will 
have led to further improved dust mitigation at the site. 

Sampling ambient dust for compositional analysis, namely metals and asbestos, has also been 
carried out at two locations on the Site (Figure 7.1), which provides an indication of worst-case 
background concentrations outside the Site boundary.   

The measured PM10 concentrations from mid-April to mid-June 2022 monitoring ranged from 7 to 89 
µg/m3 (24-hour averages).  The 24-hour average exceeded the NEPM guidance value of 50 μg/m3 on 
two occasions at the northwest monitoring location. 

Asbestos was not detected in any samples.  Most metals concentrations from 28 samples collected 
and analysed were found to be below the respective detection limits.  Concentrations above the 
detection limits were reported for aluminium (5 detects), barium (1 detect), beryllium (2 detects), 
chromium III (2 detects), iron (2 detect), nickel (1 detect) and silver (2 detects).  The detection limits 
achieved for the metals ranged from 0.0009 µg/m3 for mercury (Hg) to 1.0 µg/m3 for boron (B) and 
iron (Fe). 

Since monitoring data representative of active operations is in hand, air dispersion modelling has not 
been conducted for this assessment.  This is supported by DWER determining in the air quality 
assessment conducted for the recent EP Act licence review that the release of dust causing a major 
impact on residential receptors will probably not occur in most circumstances.  This was based on 
the low measured concentrations and the implemented Dust Management Plan. 
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7.4.4 Cumulative Impacts 

The proposal represents a continuation of current site operations.  The dust sources associated with 
these operations have been considered in this assessment, including construction (of new cells) and 
operational activities.  The potential impacts associated with the sand extraction activity carried out 
on Lot 2 by the site owner have also been considered. 

The cumulative impacts of other off-site sources have been considered through the dust and 
meteorological (i.e., wind direction) monitoring carried out by Cleanaway on-site and by DWER at 
off-site locations, including at receptors. 

7.5 Mitigation 
The applicable elements of the mitigation hierarchy (avoid and minimise) have been applied to reduce 
the potential impacts of the proposal on Air Quality (particulates and odour). 

7.5.1 Particulates Mitigation 

Stabilisation of surfaces has been carried out where practicable, and access roads are sealed to avoid 
the potential for dust to become airborne.  Minimisation of dust emissions from the existing 
operations is achieved under the prescriptive requirements of the Dust Management Plan (Appendix 
No. 24 of the works approval application in Attachment A).  These management strategies are 
proven to mitigate fugitive dust and will continue to be employed for the duration of the landfilling 
activities (including the proposal). 

A summary of key dust mitigation measures applicable to the construction and operational phases of 
the proposal is provided in Table 7.3. 

Table 7.3: Dust management measures 
Management area Management measures 
General Management • Meteorological conditions monitored and used to plan operations; 

• Sufficient water on-site for dust suppression; 
• Stormwater/leachate used for active landfill areas; 
• Water cart activity informed by wind speed and direction observations, use 

of trafficable areas and active tipping areas, observations of visible dust and 
effectiveness of water application; 

• Dust suppressant to be used on areas identified to have potential to 
generate fugitive dust. 

Management of trafficable areas 
 

• Water applied to trafficable areas; 
• Street sweeper used on bitumised main haul road and southern haul road; 
• Wheel wash used by all operational vehicles and inspected daily for effective 

operation. 
Vehicle operation • Accepted loads required to sealed; 

• Speed restrictions in place (<20 km/h) based on activities and site conditions; 
• Vehicles keep to designated routes except under appropriate permissions. 

Landfill area • Water cart used to wet down active tipping area during work hours; 
• Wastes with potential to generate fugitive dust will be wet down during 

disposal and burial at the active tipping area during operational hours; 
• Ensure waste is levelled and compacted as soon as practicable after it is 

discharged and at a minimum by the end of the working day; 
• Waste will be covered with a minimum of 150 mm of type 1 inert waste or 

clean fill as soon as practicable after tipping and no later than the end of the 
working day; 

• Material drop/tip heights will be minimised where possible; 
• Where waste processing is approved, wastes processed by crushing, 

shredding or screening will be wet down during processing; 
• Exposed soil surfaces and stockpiles in non-active area will be stabilised (e.g., 

with chemical surfactants) or temporarily covered (e.g., with mulch) prior to 
permanent re-vegetation or restoration. 
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Management area Management measures 
Construction During construction activities, the contractor will provide an additional water 

cart, which waters down construction haulage roads and any areas associated 
with construction as required. 

Administration • Operational personnel will be trained with respect to dust mitigation; 
• Personnel and contractors will be required to report observations of visible 

dust emissions that appear to cross the boundary of the site, including date, 
time, location and extent of the visible plume; 

• An annual assessment of the potential for dust emissions from within the 
site will be carried out; 

• Adjoining landowners and the shire will be notified in writing at least 48 
hours in advance of any activities outside of normal or regular site 
operations that have the potential to generate dust. 

7.5.2 Odour Mitigation 

Odour mitigation measures are detailed in the operational odour analysis (Attachment E) and 
include the following key measures:  

• Enclosed trucks used for waste transport; 

• Minimisation of the active tipping area to 1,800 m2 or to two areas no greater than 1,800 m2 
each for periods of up to three months when transitioning between cells (EP Act licence 
condition 33); 

• Immediate coverage of odorous wastes (EP Act licence condition 34); 

• Timely handling, compaction and coverage of deposited waste (EP Act licence condition 19); 

• Minimal disturbance of previously deposited waste materials; 

• No deposition of waste into standing water; 

• Operation of the landfill gas flare at a minimum of 400 m3/hr (EP Act licence condition 54); 
and 

• Progressive installation of landfill gas management system to direct gas to flare (EP Act 
licence condition 15) with the system currently capturing approximately 950 m3/hr. 

7.6 Assessment and Significance of Residual Impact 

The likelihood of fugitive dust leaving the site and impacting sensitive receptors following the 
application of comprehensive, proven dust control measures is unlikely. Furthermore, the 
consequence of dust leaving the site is considered slight as dust levels have been determined to be 
below the criteria protective of human health and wellbeing.  Therefore, the overall residual risk of 
impact is low, providing the dust management measures are maintained. 

This conclusion assumes the dust is primarily composed of crustal dust. However, should 
investigations (being managed under requirements of the EP Act licence) determine the dust 
composition to contain contaminants from waste, then the management measures will be reviewed 
and updated, and the risk assessment will be revised. 

The likelihood of odours leaving the site and impacting sensitive receptors following the application 
of measures to control odour is considered and would result in a minor consequence, indicating a 
low risk of impacts to amenity. 

7.7 Environmental Outcomes 

The air quality assessment has determined that fugitive dust and odour emissions from the site are 
not likely to result in unacceptable air quality impacts.  Therefore, it is expected that the EPA’s 
objective for Air Quality will be met. 
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8. Environmental Factor and Objective – Greenhouse Gas Emissions 

The objective of the EPA for greenhouse gas (GHG) emissions is: 

 To reduce net greenhouse gas emissions in order to minimise the risk of environmental harm 
associated with climate change. 

8.1 Relevant Policy and Guidance 

A summary of the relevant policy and guidance for GHG emissions is provided in Table 8.1. 

Table 8.1: GHG policy and guidance 
Author Title Year of publication  
EPA Statement of Environmental Principles, Factors and Objectives (EPA, 2020) 2020 

Environmental Factor Guideline: Greenhouse Gas Emissions (EPA, 2020d) 2020 
Government of 
Western 
Australia 

Western Australian Climate Policy (DWER 2020) 2020 
Greenhouse Gas Emissions Policy for Major Projects (Government of Western 
Australia, 2019) 

2019 

Commonwealth National Greenhouse and Energy Reporting Act 2007 (NGER Act) 2007 
National Greenhouse and Energy Reporting (Measurement) Determination 2008 2008 
National Greenhouse and Energy Reporting (Safeguard Mechanism) Rule 2015 2015 
Estimating emissions and energy from solid waste and landfill biogas 
management guideline (Clean Energy Regulator) 

2022 

8.2 Receiving Environment 

The proposal will result in GHG emissions from the natural decomposition of organic waste 
deposited in the cells, and to a much lesser extent operation of plant and machinery to construct 
and operate the cells. 

The receiving environment for GHG emissions is the atmosphere on a global scale.  Increased levels 
of GHG in the atmosphere have been documented to have led to the acceleration of climate change 
(DCCEEW 2022).  

Australia and many other global regions are experiencing changing climate, including warming 
trends and extreme weather events (CSIRO & BOM 2021).  Specifically, the impacts of climate 
change already experienced in Western Australia include: 

• An increase in the average temperature of 1.3oC since 1910; 

• A decline in rainfall in the far west and southwest, while an increase has been recorded over 
most of Western Australia; 

• Increase in number of days with high bushfire risk conditions; and  

• A decline in tropical cyclones over the period 1981/82-2017/18. 

Future climate change projections predicted for Western Australia by mid-century include:  

• A continued rise in temperatures (projections dependent on global GHG emissions scenario); 

• A projected increase in the number of very hot days (> 40°C) in Perth from 1.5 to 5 per year; 

• A more extended fire season with 40% more high fire danger days; 

• A rise in sea level of 24 cm; 

• Increased intensity of extreme rainfall events; 

• The State is likely to become drier – rainfall change is unclear in the monsoonal north, but 
ongoing significant declines in the southwest are likely; and 

• A projected 12% decrease in tropical cyclones. 
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8.3 Potential Environmental Impacts 

The Proposal will result in GHG emissions from the site; the majority of which will be landfill gas 
(LFG) emitted to atmosphere with contribution from LFG flaring and diesel combustion.  Landfill gas 
emissions occur from decomposition of the organic materials in the mixed waste stream received at 
site including municipal solid waste and commercial and industrial waste.   

The GHG emissions, will contribute to global GHG concentrations and to climate change influenced 
by changes to global GHG concentrations. 

8.4 Estimated GHG Emissions 

National and international greenhouse gas reporting standards delineate sources and associated 
responsibilities by apportioning GHG emissions to distinct scopes (Clean Energy Regulator 2021a).  
The scopes are: 

• Scope 1 – emissions released to the atmosphere as a direct result of an activity or a series of 
activities at a facility level; 

• Scope 2 – emissions from the consumption of an energy product from a third-party supplier; 
and 

• Scope 3 – indirect GHG emissions, other than Scope 2 emissions, generated in the wider 
community because of the activities of a facility but from sources not owned or controlled 
by that facility's business. 

Scope 1 emissions for the construction and operational phases of the proposal have been 
determined using the methodologies described by the National Greenhouse and Energy Reporting 
(Measurement) Determination 2008 and applicable technical guidelines (Australian Government, 
2021a). 

All electricity consumed on-site is from diesel generators; therefore, there are no Scope 2 emissions 
related to purchased electricity. 

Scope 3 emissions estimates are not presented as part of this assessment due to the expected small 
magnitude and high uncertainty in any estimates. 

8.4.1 GHG Emissions from Existing Operations 

Emissions from the existing landfill are reported to the Clean Energy Regulator under the NGER Act 
requirement for facilities exceeding 25,000 tCO2-e (Clean Energy Regulator, 2021b).  A total of 
75,333 tCO2-e Scope 1 and zero Scope 2 emissions were reported for the 2021 Financial Year. 

The Scope 1 GHG emissions arising from the existing landfill operations are limited to emissions 
from: 

• Combustion of diesel used for mobile plant and generation of electricity for on-site use; and 

• Solid waste disposal resulting in the generation of landfill gas, emitted to the atmosphere as 
methane or combusted in a flare. 

Diesel consumption (Qi) during the FY2021 reporting phase7 was 702.84 kL.  GHG emissions 
generated from the diesel fuel consumption were estimated8 to be 1,904 tCO2-e. 

GHG emissions attributable to the decomposition of third-party waste deposited in landfills are the 
major contributor to Scope 1 emissions.  The NGER Solid Waste Calculator from the Clean Energy 
Regulator was used (Method 1 of NGER Measurement Determination Division 5.2.2) to calculate 

 
7 1 July 2020 – 30 June 2021 
8 Formula Eij = (Qi × ECi × EFijoxec)/1000 from NGA Factors (Section 2.1.3) using an energy content (ECi) of 38.6 and emissions factors 

 (EFijoxec) of 69.9, 0.1 and 0.2 kgCO2-e/GJ for CO2, CH4 and N2O respectively. 
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emissions from the stock of degradable organic carbon in the landfill whilst accounting for flaring of 
a proportion of the resulting landfill gas. 

The emissions attributable to solid waste disposal in the landfill were 73,162 tCO2-e.  Legacy 
emissions, from the decomposition of waste in previous years from 2016 onwards, accounted for 
54% of the GHG emissions from waste decomposition.  LFG equivalent to 20,920 tCO2-e was 
captured and flared. 

Emissions from the existing landfill are reported to the department of induunder the NGER Act 
requirement for facilities exceeding 25,000 t CO2-e (Clean Energy Regulator, 2021b).  A total of 
75,333 tCO2-e Scope 1 and zero Scope 2 emissions were reported for FY21.   

Emissions (projected by the NGER Solid Waste Calculator) from the decomposition of the waste 
already in situ (at the time of reporting for 2021) are illustrated in Figure 8.1.  The projected reduced 
GHG emissions due to the flaring of landfill gas, assuming 65% capture during operations increasing 
to 75% capture post completion of the final capping of the landfill in 2052, is also shown.  

 
Figure 8.1: GHG emissions from waste already landfilled. 

 

8.4.2 Proposal Construction Phase 

Construction activities resulting in Scope 1 GHG emissions will primarily be from earthworks to 
construct the new landfill cells.  Earthworks at the landfill are an ongoing part of operations, and 
construction activities are accounted for in annual diesel consumption figures. For example, the 
diesel consumption figures for 2021, during which time Cell 8 was constructed, included 130,812 L of 
fuel used by the construction contractor. 

8.4.3 Proposal Operation Phase 

Emissions from diesel usage during 2021 were 1,904 tCO2-e from consumption of 703 kL of diesel.  
Diesel is consumed by on-site generators (approximately 185.5 kL), mobile plant carrying out 
construction (130.8 kL), with the balance consumed by mobile plant conducting the landfilling of 
waste (386.7 kL).  For the purposes of this assessment, it is assumed that the diesel consumption 
recorded in FY2021 represents an average year and that diesel consumption will be proportional to 
the amount of waste deposited.  
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Scaling of emissions from 2021 diesel usage when 289,474 tonnes of waste was deposited and Cell 8 
was being constructed to a maximum of 300,000 tonnes per year of waste gives an estimate of GHG 
emissions from diesel consumption of 1,977 tCO2-e per year or 19,770 tCO2-e until closure of all 
three cells (12A, 9 and 10) in 2041 (note forecasting and closure planning is based on 300,000 tonnes 
per year; the actual maximum waste receipt is expected to be below this and to decline in future due 
to upstream waste diversion initiatives). 

These estimates are considered conservative since the main diesel-fired generator is expected to be 
phased out once the landfill gas capture system has been extended and configured to run a new gas-
fired generator.  Furthermore, it is expected that diesel consumption associated with the 
construction of the three new cells will cease after 2024, and technology will advance during the 
proposal lifetime resulting in a reduction in diesel consumption by mobile plant. 

Future emissions from the decomposition of the waste to be placed in the proposed cells have been 
projected, accounting for the decomposition cycle of the stock of biodegradable carbon in the 
landfill, which will extend beyond closure.  The NGER Solid Waste Calculator was used to estimate 
the expected emissions to the atmosphere.  The following assumptions and inputs were used to 
estimate the GHG emissions from Cells 9, 10 and 12A: 

• There are zero emissions associated with the three cells prior to 2024, when the first cell will 
be constructed and commissioned; 

• The cells are actively filled for a combined 12-year duration, with all three cells capped by 
2042; 

• The total combined capacity of the cells is a maximum of 3,556,500 tonnes (based on 
1 tonnes/m3 waste density and capacities estimated from 3D air space modelling of cell base 
to top of waste at 148 m AHD); 

• Projections are based on a total of 300,0009 tonnes of waste being deposited each year in 
the cells from 2023 to 2035 and 106,500 tonnes in the 2036 to provide a worst-case peak in 
LFG emissions; in reality the cells will be filled over a longer period of time in sequence with 
neighbouring cells in order to establish a stable landform; 

• Municipal solid waste was assumed to be 50% Class 1 waste10 and Class 2 waste; 

• The default waste mix types listed in s.5.11(2) of the NGER Measurement Determination 
were applied; 

• Tonnages of each waste mix type throughout the lifetime of the landfill cells were estimated 
to be – municipal solid waste 26%, commercial and industrial 17%, and construction and 
demolition 57%; and 

• The methane generation constant (k-value) for the dry temperate climate of Western 
Australia was employed. 

The expected GHG emissions from the disposal of waste in Cells 9, 10 and 12A with no mitigation are 
illustrated in Figure 8.2. 

 
9  Consistent with the approach used for the Closure Plan, actual waste received is likely to be below this due to increased recycling 

rates and initiatives in reducing waste disposed to landfill. 
10 Definition from the National Greenhouse and Energy Reporting (Measurement) Determination 2008 (2021).  Municipal solid waste 

class I means waste from domestic premises, council collections and other municipal sources where: 
 (a)  the collection of organic waste on a regular basis in a dedicated bin is not provided to residents of the municipality as a standard 

practice; or 
 (b)  the collection of organic waste on a regular basis in a dedicated bin provided to residents of the municipality cannot be confirmed 

as standard practice. 
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Without any mitigation, maximum annual GHG emissions of 95,317 tCO2-e are forecast from LFG 
emissions (97,623 tCO2-e including emissions from diesel consumption).  Without mitigation total 
GHG emissions of 2,678,838 tCO2-e will occur during the operational and landfill 50-year post closure 
period (to 2103). 

 
Figure 8.2: GHG emissions projections from waste decomposition and diesel usage 

8.4.4 Cumulative Impacts 

Waste that is already deposited will result in legacy GHG emissions as the buried stock of organic 
material continues to degrade.  Emissions from the waste generated by the proposal will be 
cumulative with those legacy emissions.  Furthermore, waste continues to be deposited at the 
landfill into cells other than 9, 10 and 12A prior to the proposal being implemented, and it is forecast 
that the landfill will remain open accepting waste in other cells (subject to obtaining the appropriate 
approvals) until closure in 2053. 

The total emissions (no mitigation) projected for disposal of 300,000 tonnes per year of waste until 
2053 when final landfill capping is expected to commence are shown in Figure 8.3.  Legacy waste 
contributes a maximum of 97,944 tCO2-e per year, and waste deposited into other cells contributes 
a peak of 130,812 tCO2-e per year.  These emissions will not coincide with the peak emissions from 
the cells that are the subject of the proposal; however, the maximum cumulative emissions from 
legacy waste, waste deposited in other cells and waste deposited in the proposed cells are projected 
to be up to 198,534 tCO2-e per year. 
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Figure 8.3: GHG emissions projections from cumulative waste decomposition and diesel usage 

8.5 Mitigation 

Cleanaway have set internal corporate GHG reduction targets for emissions reductions across the 
business to support a pathway to limiting global warming to 1.5oC above pre-industrial levels.   

The current corporate GHG footprint (on a CO2-e basis) comprises 78% methane (CH4) and 22% CO2.  
Reduction targets have been derived for CH4 and CO2 based on a FY22 baseline, which reflect leading 
climate science and emerging global commitments.  

The 2030 targets are reduction of CH4 and CO2 emissions to 34% and 43% of 2022 levels; 
respectively; while the 2050 targets are 57% reduction in CH4 and 100% reduction in CO2 compared 
to 2022 levels (Cleanaway 2022).  These targets are consistent with keeping global warming to 
within 1.5oC in 2100 above pre-industrial levels11 and in line with: 

• State Government policy (DWER 2020d and 2022, GoWA 2020); 

• The Commonwealth Government support of the Global Methane Pledge (30% from 2020 
levels by 2030 12); and 

• Australia’s updated Nationally Determined Contribution (to reduce greenhouse gas 
emissions 43% below 2005 levels by 2030) under the Paris Agreement (Australian 
Government 2022). 

A suite of initiatives to avoid, reduce or offset GHG emissions in accordance with the EPA’s 
mitigation hierarchy, which are applicable across Cleanaway’s business and will support the journey 
towards delivering the reduction targets, have been identified including: 

• Improved landfill gas capture efficiency (reduce); 

• Strategies to achieve waste diversion targets (avoid); 

• Optimisation of vehicle operation and routes to reduce fuel usage (reduce);  

• Electrification of fleet (initially light vehicles) (reduce); 

 
11  To meet scenarios C1a to “limit warming to 1.5oC with low or no-overshoot” in IPCC’s Sixth Assessment Report published in April, 

2022.  (page 24, AR6, WGIII, Summary for Policy Makers) 
12  The global methane pledge is a collective effort to reduce global methane emissions at least 30 percent from 2020 levels by 2030 

https://www.globalmethanepledge.org/#about 
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• Use of large-scale generation credits created at landfills to reduce emission associated with 
electricity usage (offset); and  

• Offset of residual emissions by application of high integrity carbon credit. 

Mitigation measures already implemented at the site include: 

• Capping to prevent the uncontrolled escape of landfill gas and landfill gas capture and 
flaring, reducing methane directly entering the atmosphere; and 

• Waste reduction strategies – upstream diversion of recyclable waste streams.  

Expansion of the landfill gas management system to service Cells 3, 4, 4B, 12, 6, 7 and 8 is a 
requirement of condition 15 of the EP Act licence.  The expansion will enable an increase in flaring 
and a reduction in methane emitted directly to the atmosphere, thus lowering the greenhouse 
potential of the landfill gas. 

The landfill gas management system will be further extended to include Cells 9, 10 and 12A (the 
proposal) and other future cells.  Landfill gas extraction is to be progressively implemented as the 
cells are developed achieving 65% landfill gas capture.  Following the final completion of the capping 
of Cells 12A, 9 and 10 in 2042, it is anticipated the landfill gas extraction system will achieve more 
than 75% collection efficiency13. 

Combustion of LFG methane in a flare before emission to the atmosphere will significantly reduce 
GHG emissions over the period the deposited waste decomposes. This is due to the methane 
released directly from the landfill being replaced by emissions of CO2 and N2O from the combustion 
of the LFG with a net reduction in CO2-e. 

Based on these assumptions, a maximum capture of LFG evolved from the proposal equating to 
61,956 tCO2-e would be achieved in 2036.  Assuming sufficient gas evolution to continue flaring for a 
50-year post closure period to 2103, the LFG emissions captured from the proposal would be 
equivalent to 1,878,906 tCO2-e, reducing the GHGs emitted to atmosphere (including residual LFG, 
flaring emissions and diesel combustion emissions) to 987,222 tCO2-e.  Actual capture is expected to 
exceed this due to continual improvement in LFG capture and progressive capping.  The resulting 
GHG emissions profiles are illustrated in Figure 8.4 below. 

 
Figure 8.4: Projected proposal emissions with landfill gas flaring. 

 
13 The USEPA (AP-42 Compilation of Air Emissions Factors, Chapter 2.4: Municipal Solid Waste Landfills, Draft update 2009) states 

reported collection efficiencies from 50 to 95% with a default of 75% recommended for inventory purposes.  No default was 
recommended by NGERs. 
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LFG capture and flaring will be implemented across the landfill, resulting in significant reduction in 
cumulative emissions as illustrated in.   

Initially GHG emissions are projected to drop due to implementation in 2024 of infrastructure to 
achieve a 65% LFG capture rate.  Cumulative GHG emissions from the landfill are then projected to 
rise with continued waste deposition.  A step reduction in emissions is evident in 2043 when capping 
of the proposed cells is completed (achieving a 75% LFG capture rate for those cells).  Cumulative 
emissions are then projected to continue to rise with the continued increase in deposited waste until 
the landfill final capping commences in 2053, after which a 75% LFG capture rate is assumed across 
the landfill (a conservative assumption as other cells will be progressively capped prior to this).  
Projections beyond the 50-year post-closure period are not included due to the uncertainty 
associated with the supply of sufficient gas volumes for flaring. 

With the application of landfill gas capture and flaring the peak cumulative GHG emissions are 
78,183 tCO2-e/annum (unmitigated peak 198,534 tCO2-e/annum); the total emissions across the 
landfill life and fifty year post closure period are reduced from 9.1 Mt CO2-e to 3.3 Mt CO2-e. 

 
Figure 8.5: Projected cumulative emissions with landfill gas flaring. 

Other potential mitigation measures include: 

• Upstream initiatives to reduce the formation of landfill gas by diversion of organic waste 
away from landfills through the implementation of FOGO (Food Organics Garden Organics) 
and other recycling schemes; 

• Landfill gas combustion for electricity generation – requires sufficient reliable methane 
generation and a suitable location to supply electricity to for consumption; and 

• Combustion of landfill gas for evapo-concentration for leachate management. 

The use of a phytoremediation cap to reduce fugitive emissions of methane to the atmosphere via 
microbial oxidation of CH4 to CO2 (Abichou et al 2016) was examined.  An on-site trial was conducted 
on the southern portion of Cell 5, with construction completed in 2019.  Two attempts to vegetate 
the trial area were unsuccessful, leading to the completion criteria not being met.  Consequently, the 
development of a phytocap using site-derived materials was deemed unlikely to provide a suitable 
capping solution for the site, and a geosynthetic cap option has since been selected (refer to Closure 
and Rehabilitation Plan in Appendix 23 to the works approval application in Attachment A). 
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8.6 Emissions summary 

Landfill gas flaring is projected to reduce the total CH4 emitted directly to the atmosphere from 
waste disposed of in Cells 9, 10 and 12A.  Peak potential annual proposal GHG emissions of 
97,623 tCO2-e in 2036 will be reduced to 41,533 tCO2-e via flaring of 65% LFG (3,261,656 m3 of CH4) 
equivalent to the capture of 61,956 tCO2-e, with a small additional contribution to total emissions 
from flare combustion emissions (6,196 tCO2-e); total emissions abated by flaring of LFG in 2036 will 
be 55,760 tCO2-e. 

During the proposal period through to the end of the post-closure period (2024-2103), flaring will 
reduce total projected proposal LFG emissions of 2,674,555 tCO2-e to 983,539 tCO2-e.  Combustion of 
LFG in the flare will contribute 187,891 tCO2-e; therefore, the total emissions abated by flaring of 
LFG will be 1,691,016 tCO2-e.  A summary of the estimated proposal GHG emissions is provided in 
Table 8.2.  The peak annual emissions and cumulative emissions of the proposal to cell closure in 
2041 and for the additional 50-year post landfill closure period are included. 

Table 8.2: Estimated proposal GHG emissions 

Item Peak annual 
emissions (tCO2-e) 

Emission to cell 12A, 
9 & 10 closure (2041) 
(tCO2-e) 

Emissions to 2103 
(tCO2-e) 

Diesel 1,977  25,701  25,701  
LFG no flaring 95,317  1,077,341  2,648,854  
Total emissions no mitigation (LFG + diesel) 97,294  1,103,041  2,674,555  
Emissions captured (via flaring) 61,956  700,271  1,878,906  
Flaring emissions 6,196  70,027  187,891  
Emissions avoided 55,760  630,244  1,691,016  
Total emissions with mitigation (LFG + diesel + flaring) 41,533  472,797  983,539  

Implementation of flaring results in a reduction of GHG emissions intensity14 across the lifetime of 
the proposal through to the end of the post-closure period.  For the total waste that could be 
deposited in the cells (3,556,500 tonnes), the GHG intensities would be: 

• 0.75 tCO2-e per tonne waste with no mitigation; and 

• 0.28 tCO2-e per tonne waste with flaring of CH4 (a 63% reduction).  

8.7 Assessment and Significance of Residual Impact 

The annual CO2-e emissions from the proposal are mainly attributable to methane from the 
decomposition of landfilled waste.  With no mitigation applied, these emissions are projected to 
peak in 2036 when approximately 95,000 tCO2-e would be emitted into the atmosphere.  This 
equates to approximately 0.1% of the total emissions determined for Western Australia in 2019. 

Implementation of a landfill gas capture system, which will be installed progressively as the cells are 
filled, will significantly reduce the GHG emissions via flaring methane.  In this case, peak emissions 
will be reduced to 41,533 tCO2-e per year, or less than 0.05% of the total emissions for Western 
Australia. 

8.8 Environmental Outcomes 

The GHG emissions resulting from the proposal to construct and operate three new landfill cells are 
not projected to lead to emissions exceeding the 100,000 tCO2-e per year threshold for detailed 
assessment set by the DMIRS.  Landfill gas capture systems will further reduce the potential GHG 
emissions.  Therefore, it is considered that the EPA’s objective for Greenhouse Gas Emissions will not 
be compromised.  

 
14  Note that GHG emissions intensity is highly dependent on the waste composition, which in this case was derived from the NGER 

determination defaults. 
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Appendix C Stormwater Management Plan 



 
 

 
©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 61736 | 146,465 (Rev 1) 
Legal/80115455_1 

Appendix D Visual Impact Assessment 
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Appendix E Odour Assessment 
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Appendix F Asbestos Management Plan 
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Appendix G Hydrogeologic Risk Assessment and Groundwater Monitoring 
Program Review 
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Appendix H Groundwater Monitoring Well Installation Report and Revised 
Conceptual Hydrogeologic Model 
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Limitations 

Scope of services 

This report (“the report”) has been prepared by Strategen-JBS&G in accordance with the scope of 
services set out in the contract, or as otherwise agreed, between the Client and Strategen-JBS&G.  In 
some circumstances, a range of factors such as time, budget, access and/or site disturbance 
constraints may have limited the scope of services.  This report is strictly limited to the matters 
stated in it and is not to be read as extending, by implication, to any other matter in connection with 
the matters addressed in it. 

Reliance on data 

In preparing the report, Strategen-JBS&G has relied upon data and other information provided by 
the Client and other individuals and organisations, most of which are referred to in the report (“the 
data”).  Except as otherwise expressly stated in the report, Strategen-JBS&G has not verified the 
accuracy or completeness of the data.  To the extent that the statements, opinions, facts, 
information, conclusions and/or recommendations in the report (“conclusions”) are based in whole 
or part on the data, those conclusions are contingent upon the accuracy and completeness of the 
data.  Strategen-JBS&G has also not attempted to determine whether any material matter has been 
omitted from the data.  Strategen-JBS&G will not be liable in relation to incorrect conclusions should 
any data, information or condition be incorrect or have been concealed, withheld, misrepresented 
or otherwise not fully disclosed to Strategen-JBS&G.  The making of any assumption does not imply 
that Strategen-JBS&G has made any enquiry to verify the correctness of that assumption. 

The report is based on conditions encountered and information received at the time of preparation 
of this report or the time that site investigations were carried out.  Strategen-JBS&G disclaims 
responsibility for any changes that may have occurred after this time.  This report and any legal 
issues arising from it are governed by and construed in accordance with the law of Western Australia 
as at the date of this report.  

Environmental conclusions 

Within the limitations imposed by the scope of services, the preparation of this report has been 
undertaken and performed in a professional manner, in accordance with generally accepted 
environmental consulting practices.  No other warranty, whether express or implied, is made. 

The advice herein relates only to this project and all results conclusions and recommendations made 
should be reviewed by a competent person with experience in environmental investigations, before 
being used for any other purpose. 

Strategen-JBS&G accepts no liability for use or interpretation by any person or body other than the 
client who commissioned the works.  This report should not be reproduced without prior approval 
by the client, or amended in any way without prior approval by Strategen-JBS&G, and should not be 
relied upon by other parties, who should make their own enquiries. 
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This document is and shall remain the property of Strategen-JBS&G.  The document may only be used for the purposes for 
which it was commissioned and in accordance with the Terms of Engagement for the commission.  Unauthorised use of this 
document in any form whatsoever is prohibited. 
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