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1. Introduction 
Cleanaway Solid Waste Pty Ltd (Cleanaway) has completed the construction of 
Cell 12A at the Banksia Road Landfill located at part Lot 2, Banksia Road, Crooked 
Brook, WA 6236. The facility was constructed under Works Approval 
WA6855/2023/1, issued by the Department of Water and Environmental Regulation 
(DWER). 

The Works Approval is for the construction of Landfill Cells 9, 10 and 12A, being the 
next three landfill cells that Cleanaway would progressively develop. Cell 12A being 
the first of the three cells to be constructed. 

The Works Approval requires Cleanaway to provide compliance certification and 
critical containment infrastructure reporting from a suitably qualified civil engineer, 
confirming each item of infrastructure or component of infrastructure had been 
constructed in accordance with the requirements specified within the Works 
Approval. 

Ian Watkins of IW Projects was appointed by Cleanaway to undertake the necessary 
review and inspections associated with the construction activities and to provide the 
compliance certification and reporting for submission to the DWER. Ian Watkins was 
also the designer of Cells 9, 10 and 12A. 

Based on the structure of the Works Approval, the only Environmental Compliance 
Reporting requirements relate to the stormwater retention ponds and pipework 
associated with Cells 9 and 10. Hence, with this report only covering the construction 
of Cell 12A, there are no Environmental Compliance Reporting requirements, and as 
such, this is report is only a Critical Containment Infrastructure Report. 

Due to the urgency to commence landfilling in Cell 12A, Cleanaway obtained 
agreement from the DWER that the Works Approval certification reporting could 
occur in stages, as the various components of the works were completed. 
Consequently, Cleanaway has previously submitted to the DWER the Stage 1 & 2 
Critical Containment Infrastructure Report (a single report). 

This report includes the Stage 3 component of the works and is the final Critical 
Containment Infrastructure Report for the Cell 12A construction, submitted in 
accordance with the relevant requirements of the Works Approval. 

Due to the sequential structure of this report, the Stage 1 & 2 construction works are 
also included and hence, this final report covers all works associated with the 
construction of Cell 12A and, as such, the previous Stage 1 & 2 report is superseded 
by this final report. 
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2. Works Staging 
The Critical Containment Infrastructure Report has been developed in a staged 
manner, based on the progress of construction on site and the ability to provide the 
DWER will progressive Critical Containment Infrastructure Reports.  

The reporting stages include the flowing: 

 Critical Containment Infrastructure Report: 
o Stage 1 – Completion of all earthworks (this report); 
o Stage 2 – CQA testing of liner materials and synthetic liner installation; 
o Stage 3 – Completion of leachate pipework, aggregate installation, 

liner integrity testing and installation of the separation geotextile. 
 Groundwater Monitoring Well Construction and Monitoring – Separate 

reporting; and, 
 Water Balance Assessment – Separate reporting. 

The groundwater and water balance related activities and reporting have occurred 
concurrently to the Cell 12A construction activities. 

This Stage 3 Critical Containment Infrastructure Report is the final document being 
submitted for the Cell 12A construction. 

3. Project Documentation 

3.1. Environmental Approval 

The DWER issued Works Approval WA6855/2023/1 on 23 February 2024, with an 
expiry date of 22 February 2030, providing environmental approval for the related 
landfill construction and other associated works for the construction of Cells 9, 10 
and 12A. 

Cell 12A is the first landfill cell to be constructed under this Works Approval. 

All works, for this Critical Containment Infrastructure Report were carried out in 
accordance with the requirements of the Works Approval. Where there were changes 
to the approved works, these have been detailed below. 
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3.2. Environmental Reporting 

The Works Approval requires numerous different environmental reports to be 
provided, including: 

 Environmental Compliance Report; 
 Critical Containment Infrastructure Report; 
 Construction Quality Assurance (CQA) Validation Report, which is an 

appendix to the Critical Containment Infrastructure Report; 
 Groundwater Well Construction Report; 
 Groundwater Monitoring Report; and, 
 Water Balance Report. 

Each of these reports have different compliance conditions within the Works 
Approval; however, as described above, this report only covers the Critical 
Containment Infrastructure Reporting associated with the construction of Cell 12A, 
incorporating the  Stage 1, 2 & 3 works, which also includes the staged CQA 
Validation Reports. 

3.3. Construction Quality Assurance Validation Reports 

The Construction Quality Assurance (CQA) Validation Reports from each stage of 
the construction works were provided by an independent third-party, covering 
extensive material and workmanship testing and validation that occurred during the 
construction activities. 

This Critical Containment Infrastructure Report makes extensive reference to the 
CQA Validation Reports as and where relevant and does not repeat the content of 
the CQA Validation Reports. 

With the staged environmental reporting, the CQA Validation Reporting also follows 
the above staged reporting process. 

For completeness and to provide a single Critical Containment Infrastructure Report 
for all of the Cell 12A works, a copy of the Stage 1, Stage 2 and Stage 3 CQA 
Validation Reports are provided as appendices to this Critical Containment 
Infrastructure Report. 

3.4. Groundwater Monitoring Network Expansion 

The Works Approval contains a requirement to expand the site groundwater 
monitoring network, including subsequent monitoring. This is a separate project from 
the Cell 12A construction works. Cleanaway has appointed a specialist 
hydrogeological consultant to arrange and report on the groundwater monitoring 
network expansion and subsequent monitoring. 

The groundwater monitoring network expansion and monitoring works commenced 
on site in early June 2024. Work is still ongoing and once completed, the specialist 
hydrogeological consultant will undertake the environmental reporting on the 
groundwater monitoring network expansion and subsequent monitoring. 
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This Critical Containment Infrastructure Report does not cover any of the 
groundwater related works. 

3.5. Water Balance Assessment 

The Works Approval contains a requirement to undertake a water balance 
assessment across the site. Again, this is a separate project from the Cell 12A 
construction works. Cleanaway has appointed a specialist leachate modelling 
consultant to undertake and report on the site water balance. 

The water balance assessment works commenced in April 2024. Work is still ongoing 
and once completed, the specialist consultant will undertake the environmental 
reporting on the water balance assessment. 

This Critical Containment Infrastructure Report does not cover any of the water 
balance assessment works. 

3.6. Construction Documentation 

The Cell 12A construction documentation consisted of the following relevant 
documents: 

 Drawings; 
 Technical Specification: 
 CQA Plan; and, 
 Works Approval. 

3.7. Design Changes 

During the construction of Cell 12A, there were a few minor design changes to 
accommodate on-site circumstances. All of these changes were minor in nature and 
did not impact on the environmental performance of Cell 12A or impact on the local 
community. 

Where minor changes were made during construction, these have been documented 
in the CQA Validation Reports or mentioned in this Critical Containment 
Infrastructure Report. 
 

4. Project Structure 
The project structure consisted of the following participants: 

 Cleanaway Solid Waste – Site lessee, Site Operator, Principal, 
Superintendent and Works Approval holder; 

 IW Projects – Designer; 
 Geographe Civil – Contractor; 
 Fabtech – Liner installation sub-contractor; 
 Terra Firma - Geotechnical Inspection and Testing Authority (GITA) and Liner 

Installation CQA Consultant; and, 
 IW Projects – Compliance and Critical Containment Inspection and Reporting. 

  



Cleanaway Solid Waste Pty Ltd  Critical Containment Infrastructure Report 
Banksia Road Landfill, Dardanup  1 August 2024 
  Stage 1, 2 & 3 (Final) 

IW Projects Pty Ltd  
  9 

 

5. Works Approval Compliance 
The Works Approval contains a number of conditions relating to the construction and 
compliance of the landfill infrastructure that required compliance certification. 

The Works Approval includes the construction of three landfill cells (Cells 9, 10 & 
12A). This Critical Containment Infrastructure Report only covers the conditions 
relevant to the Cell 12A construction works. 

These conditions are quoted below, with relevant comment provided on the 
compliance thereof. 

Text in italics are direct extracts from the Works Approval. 

5.1. Condition 1 

The Works Approval Holder must:  

(a)  construct and/or install the infrastructure and/or equipment;  

(b)  in accordance with the corresponding design and construction/installation 
requirements; and  

(c)  at the corresponding infrastructure location; 

As set out in Table 1. 

Table 1: Design and Construction/Installation Requirements covers the design and 
construction requirements for the Cells 9 and 10 stormwater retention pond and 
pipework related activities. These are unrelated to the Cell 12A construction works 
and hence, are not relevant to this Critical Containment Infrastructure Report. 

5.2. Condition 2 

The Works Approval Holder must:  

(a) construct the critical containment infrastructure; 

(b) in accordance with the corresponding design and construction 
requirements; and 

(c) at the corresponding infrastructure location; 

As set out in Table 2. 

Table 2: Critical Containment Infrastructure Design and Construction 
Requirements is referenced below, with compliance comments provided against 
each item. 
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Table 2: Critical Containment Infrastructure Design and Construction Requirements 

Infrastructure Design and Construction 
Requirements 

Infrastructure 
Location 

Compliance Comment 

Cell 12A Constructed to the specifications depicted 
in Figure 15, Figure 16, Figure 17, Figure 
18, Figure 19, Figure 20 and Figure 21 of 
Schedule 1 

As depicted by 
Figure 2 of Schedule 
1 

Cell 12A was constructed to the specifications depicted in Figure 15, 
Figure 16, Figure 17, Figure 18, Figure 19, Figure 20 and Figure 21 of 
Schedule 1, with the following changes: 
 Stage 1 Works – Earthworks: 

 The northern and western cell perimeter bunds were brought in 
by 10 m to accommodate gas pipes located on the outside of 
the new cell. As a consequence, the height of the perimeter 
bund was increased by 2.5 m to suit the cell top of waste filling 
plan. These changes reduced the size of the overall landfill 
cell. 

 Following the WSP review of the Cell 12A design, the 
southeast corner and southern edge of the cell was raised to 
ensure that not waste was intercepted during excavation 
works. Consequently, to maintain the original 1 (V) in 3 (H) 
side slope, the southern earthworks batter was extended 
further into Cell 12A, which again reduced the size of the cell. 

 At the Leachate Collection Sump, an additional 300mm was 
excavated due to the soft material of the subgrade as a result 
of recent rains. The Leachate Collection Sump internal batters 
were maintained at 1 in 3. 

Stage 1 CQA Validation Report (CQAVR) Section 2.2 Variations from 
Specification covers these changes in design and construction. 
 Stage 3 Works – Leachate Pipework 

 The leachate extraction riser pipes were changed from the 
original 355 mm diameter to 450 mm diameter to facilitate 
easier access to the sump when inserting the leachate pump. 
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Infrastructure Design and Construction 
Requirements 

Infrastructure 
Location 

Compliance Comment 

As a consequence, the concrete headwall structure was made 
slightly larger to accommodate the larger pipe dimeters. 

Stage 3 CQA Validation Report (CQAVR) Section 2.2 Variations from 
Specification covers these changes in design and construction.  
Cell 12A was constructed in the location as identified in Figure 2 of 
Schedule 1. 
Refer to Appendix 1.1 - Site Plan, which indicates the location of 
Cell 12A. 
This condition was complied with. 

Piggyback liner must not extend 
horizontally over Cells 1 and 2 by a 
minimum of 15 m 

It is assumed that this condition “a minimum of” should be “less than”, 
as is stated two conditions below. 
The design included a 20 m wide piggyback liner extending over Cells 
1 & 2. The as-constructed drawings indicate that the works have been 
constructed in accordance with the design drawings; hence, the 
piggyback liner has been constructed 20 m over Cells 1 & 2. 
Refer to Appendix No. 1.3 – Anchor Trench Plan that indicates the 
constructed perimeter anchor trench and also the design perimeter 
anchor trench to confirm that the works were constructed in 
accordance with the design drawings. 
This condition was complied with. 

Anchor trenches constructed over Cells 1 
and 2 for the Cell 12A piggyback liner 
must be a minimum of 0.5 m deep and 
must not intercept the underlying waste 
mass 

Stage 1 CQAVR Section 2.4 Construction Methodology – Subgrade 
Construction confirms that there was no waste intercepted during 
construction. This includes in the excavation of the anchor trenches. 
Stage 2 CQAVR Section 8 Anchor Trenches confirms that all anchor 
trenches were excavated to 1 m deep. 
This condition was complied with. 

Piggyback liner must not extend The design included a minimum 20 m wide apron extending over 
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Infrastructure Design and Construction 
Requirements 

Infrastructure 
Location 

Compliance Comment 

horizontally over Cell 4B by less than 5 m Cells 1 & 2 and a portion of Cell 4B. With the amendment to the 
southeast corner design, the piggyback liner extends slightly more 
than 20 m over Cell 4B. The as-constructed drawings indicate that the 
works have been constructed in accordance with the design 
drawings; hence, the piggyback liner has been constructed a 
minimum 5 m over Cell 4B. 
Refer to Appendix No. 1.3 – Anchor Trench Plan that indicates the 
constructed perimeter anchor trench and also the design perimeter 
anchor trench to confirm that the works were constructed in 
accordance with the design drawings. 
This condition was complied with. 

Liner tie in to existing liners for Cells 12 
and 4B must terminate in an independent 
anchor trench of a minimum of 1 m deep 

The as-constructed drawings indicate the location of the perimeter 
anchor trench, which goes all the way around Cell 4B and Cell 12; 
hence, there is an independent anchor trench between the new works 
and the existing landfill cell liners. Refer to Appendix No. 1.3 – 
Anchor Trench Plan that indicates the constructed perimeter trench 
around Cell 12A. 
This condition was complied with. 

A Geosynthetic Clay Liner must be placed 
in the gap between existing Cell 12 and 
Cell 4B anchor trenches and the new Cell 
12A anchor trench with a minimum 
overlap of 500 mm onto each of the 
adjoining cell liners 

Refer to Section 5.2 of the Stage 2 CQAVR. 
This condition was complied with. 

A 2mm thick High Density Polyethylene 
capping strip must be placed over the 
Geosynthetic Clay Liner between anchor 
trenches 

Refer to Section 6.2 of the Stage 2 CQAVR. 
This condition was complied with. 
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Infrastructure Design and Construction 
Requirements 

Infrastructure 
Location 

Compliance Comment 

Layer 1 – 
subsoil 

No excavation of waste from Cells 1 and 2 
is to occur to facilitate reprofiling 

Cell 12A to be 
located as depicted 
by Figure 2 of 
Schedule 1  
Liner configuration 
within Cell 12A 
depicted by Figure 
11 and Figure 12 of 
Schedule 1  
Piggyback liner 
configuration within 
Cell 12A depicted by 
Figure 17 of 
Schedule 1 

Refer to Section 2.4 of the Stage 1 CQAVR. 
This condition was complied with. 

All excavation around existing liner 
material must be conducted in a manner 
that does not damage the existing liner 

Refer to Section 2.4 of the Stage 1 CQAVR. 
This condition was complied with. 

All excavation areas must be managed to 
direct stormwater into the stormwater 
retention network at the premises 

Refer to Section 2.4 of the Stage 1 CQAVR. 
This condition was complied with. 

Fill material used to create the subsoil 
layer must be free of debris and 
deleterious material with a maximum 
particle size of 40mm 

Refer to Section 2.3 of the Stage 1 CQAVR. 
This condition was complied with. 

Fill material must be placed, levelled and 
compacted to not less than 95% of the 
Standard Maximum Dry Density 
determined in accordance with AS 
1289.5.1.1 

Refer to Section 2.4 of the Stage 1 CQAVR. 
This condition was complied with. 

Fill material must be moisture condition to 
+/- 2% of optimum in accordance with AS 
1289.5.1.1 

Refer to Section 2.4 of the Stage 1 CQAVR. 
This condition was complied with. 

All areas of fill must be a minimum of 
100mm thick 

Refer to Section 2.4 of the Stage 1 CQAVR. 
This condition was complied with. 

The subsoil layer must be steel drum 
rolled to provide a smooth surface and 
have no irregularities in excess of 10 mm 
deep over a straightedge length of 20 mm 

Refer to Section 2.4 of the Stage 1 CQAVR. 
This condition was complied with. 

The subsoil layer must attain a minimum Refer to Section 2.4 of the Stage 1 CQAVR. 
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Infrastructure Design and Construction 
Requirements 

Infrastructure 
Location 

Compliance Comment 

gradient of 1% along the valley drain and 
3% into the valley drain 

This condition was complied with. 
Refer to Appendix No. 1.2 – Earthworks Final Surface 

Layer 2 – 
Geosynthetic 
clay liner (GCL) 

Must not be installed in the presence of 
water 

Cell 12A to be 
located as depicted 
by Figure 2 of 
Schedule 1  
Liner configuration 
within Cell 12A 
depicted by Figure 
11 and Figure 12 of 
Schedule 1  
Piggyback liner 
configuration within 
Cell 12A depicted by 
Figure 17 of 
Schedule 1 

Refer to Section 5.2 of the Stage 2 CQAVR. 
This condition was complied with. 

Must be installed in a manner to prevent 
damage to the GCL and prevent wrinkles 
in the liner layer 

Refer to Section 5.2 of the Stage 2 CQAVR. 
This condition was complied with. 

The minimum overlaps for joins must be 
as follows: 
 Longitudinal ends – 300mm 
 Roll end joins on the landfill base – 

500mm 
 Roll end joins on the landfill side slope 

– 1.5 m (with anchor trench) 

Refer to Section 5.2 of the Stage 2 CQAVR. 
This condition was complied with. 

The overlap zone must be kept clear of 
debris 

Refer to Section 5.2 of the Stage 2 CQAVR. 
This condition was complied with. 

The leachate sump must contain a double 
GCL layer 

Refer to Section 5.2 of the Stage 2 CQAVR. 
This condition was complied with. 

GCL installed on landfill side slopes must 
be fixed in anchor trenches, with the 
trench backfilled and compacted with 
suitable fill after GCL placement 

Refer to Section 5.2 of the Stage 2 CQAVR. 
This condition was complied with. 

Must be covered by the geomembrane 
layer to prevent water damage within 
12hrs of placement 

Refer to Section 5.2 of the Stage 2 CQAVR. 
This condition was complied with. 

Layer 3 – 
Geomembrane 

Must consist of 2mm thick High Density 
Polyethylene (HDPE) 

Cell 12A to be 
located as depicted 

Refer to Appendix 1 – Geosynthetic Liner CQA Assessment Report of 
the Stage 2 CQAVR, Section 2.2 of this appendix confirms that the 
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Infrastructure Design and Construction 
Requirements 

Infrastructure 
Location 

Compliance Comment 

by Figure 2 of 
Schedule 1  
Liner configuration 
within Cell 12A 
depicted by Figure 
11 and Figure 12 of 
Schedule 1  
Piggyback liner 
configuration within 
Cell 12A depicted by 
Figure 17 of 
Schedule 1 

HDPE material meets the acceptance criteria in the project 
specification. Attachment 4 – Geomembrane CQA provides a 
summary of the test results, which confirms that the liner material is 
2 mm thick HDPE. 
This condition was complied with. 

Must not be installed in the presence of 
water 

Refer to Section 6.2 of the Stage 2 CQAVR. 
This condition was complied with. 

Must be installed in a manner to prevent 
damage to the HDPE and prevent 
wrinkles in the liner layer 

Refer to Section 6.2 of the Stage 2 CQAVR. 
This condition was complied with. 

The minimum overlap for welds must be 
75 mm 

Refer to Section 6.2 of the Stage 2 CQAVR. 
This condition was complied with. 

Layer 4 – 
protection 
geotextile 

Must consist of 100 % polyester or 
polypropylene material 

Cell 12A to be 
located as depicted 
by Figure 2 of 
Schedule 1  
Liner configuration 
within Cell 12A 
depicted by Figure11 
and Figure 12 of 
Schedule 1  
Piggyback liner 
configuration within 
Cell 12A depicted by 
Figure 17 of 
Schedule 1 

Refer to Appendix 1 – Geosynthetic Liner CQA Assessment Report of 
the Stage 2 CQAVR, Section 2.4 of this appendix confirms that the 
geotextile material meets the acceptance criteria in the project 
specification. Attachment 5 – Cushion Geotextile MQA provides a 
Geofabrics MQA Certificate of Conformance – Level 3 – Bidim 
A84NFBF which states “Certified Product Characteristics: Polyester 
non-woven needle punched (both sides) continuous filament needle 
free protection geotextile”. 
This condition was complied with. 

Must not be installed during heavy rain or 
winds 

Refer to Section 7.2 of the Stage 2 CQAVR. 
This condition was complied with. 

Must be installed in a manner to prevent 
damage to the geotextile and prevent 
wrinkles in the liner layer 

Refer to Section 7.2 of the Stage 2 CQAVR. 
This condition was complied with. 

The minimum overlap for all longitudinal Refer to Section 7.2 of the Stage 2 CQAVR. Overlaps were 200 mm, 
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Infrastructure Design and Construction 
Requirements 

Infrastructure 
Location 

Compliance Comment 

joins and roll end joins on the floor of the 
cell must be 150 mm 

which is in excess of the Condition requirement. 
This condition was complied with. 

A minimum of 1 m roll end overlap must 
be present on the landfill side slopes 

Refer to Section 7.2 of the Stage 2 CQAVR. This section confirms 
that there were no roll end joins/overlaps on the slope. 
This condition was complied with. 

Geotextiles installed on the landfill side 
slopes must be fixed in anchor trenches, 
where the trench is backfilled and 
compacted with low hydraulic conductivity 
soils after geotextile placement 

Refer to Section 7.2 of the Stage 2 CQAVR. 
This condition was complied with. 

A leak detection survey must be 
undertaken after placement of the 
leachate aggregate layer and before the 
placement of the separation geotextile 

A leak detection survey was undertaken after the installation of the 
aggregate layer and before the installation of the separation 
geotextile. 
Refer to Section 4 of the Stage 3 CQAVR. This section confirms that 
the leak detection survey was undertaken. 
This condition was complied with. 

Layer 5 – 
Leachate 
collection 

Leachate Collection Pipework: Cell 12A to be 
located as depicted 
by Figure 2 of 
Schedule 1  
Liner configuration 
within Cell 12A 
depicted by Figure 
11 and Figure 12 of 
Schedule 1  
Piggyback liner 
configuration within 

 
 Polyethylene pipes must be welded so 

no leaks are present 
Refer to Section 3.1 of the Stage 3 CQAVR. This section confirms 
that the pipe welds were leak tight. In most circumstances, this is an 
irrelevant requirement, as the vast majority of the leachate pipes are 
drilled to allow leachate to collect within the pipe. 
This condition was complied with. 

 No drilling of pipework is to be 
undertaken within lined areas of the 
landfill cell 

Refer to Section 3.2 of the Stage 3 CQAVR. This section confirms 
that pipe drilling was undertaken off-site. 
This condition was complied with. 

 Must be installed in a manner to 
prevent damage to the geotextile liner 

Refer to Section 3.4 of the Stage 3 CQAVR. This section confirms 
that the pipes were carefully laid so as not to damage the underlying 
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Infrastructure Design and Construction 
Requirements 

Infrastructure 
Location 

Compliance Comment 

Cell 12A depicted by 
Figure 17 of 
Schedule 1  
Leachate collection 
infrastructure 
configuration within 
Cell 12A depicted by 
Figure 13 and Figure 
14 of Schedule 1 

geotextile. 
This condition was complied with. 

Leachate Drainage Aggregate:  
 Material must consist of blue metal 

aggregate free of organic manner, fine 
grained material and deleterious 
material 

Refer to Section 3.5 of the Stage 3 CQAVR. This section confirms 
that the aggregate was blue metal and free of organic matter, fine 
grained material and deleterious material. 
This condition was complied with. 

 Maximum particle size must be no 
more than 37.5 mm 

Refer to Section 3.5 of the Stage 3 CQAVR. This section confirms 
that the maximum aggregate particle size was 35.5 mm. 
This condition was complied with. 

 Installation must be completed within 
2 weeks of the installation of any GCL 

Refer to Section 3.5 of the Stage 3 CQAVR. This section confirms 
that the vast majority of the lined area was covered with aggregate 
within two weeks; however, there were small areas that took longer to 
cover (up to four weeks). The delay in aggregate installation was 
unavoidable and would have minimal impact on the GCL hydration, 
and consequently permeability, as the soil base consisted of low 
permeability clay, which would have only slowly released moisture to 
hydrate the GCL. 
This condition was not fully complied with. 

 Layer must be a minimum of 300 mm 
thick 

Refer to Section 3.5 of the Stage 3 CQAVR. This section confirms 
that the aggregate layer was a minimum of 300 mm thick. 
This condition was complied with. 

 Layer must be placed up the landfill 
side slopes to a maximum vertical 
height of 4.5 m above the toe of the 
side slope 

Refer to Section 3.5 of the Stage 3 CQAVR. This section confirms 
that the aggregate layer was installed to a maximum of 4.5 m 
vertically up the side slopes. 
This condition was complied with. 

Leachate Collection Sump:  
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Infrastructure Design and Construction 
Requirements 

Infrastructure 
Location 

Compliance Comment 

 Installation must include a double GCL 
lined base and a HDPE rub sheet 
down the side wall batter and into the 
sump 

Refer to Section 5.2 (double layer of GCL) and Section 6.2 (HDPE 
rub sheet) of the Stage 2 CQAVR. 
This condition was complied with. 

 All pipework leading to the sump must 
be secured by a concrete headwall at 
the leachate extraction point 

Refer to Section 3.4 of the Stage 3 CQAVR. This section confirms 
that a concrete headwall secured the 450 mm diameter pipework 
leading to the sump. 
This condition was complied with. 

Layer 6 – 
separation 
geotextile 

Must consist of 100 % polyester or 
polypropylene material 

Cell 12A to be 
located as depicted 
by Figure 2 of 
Schedule 1  
Liner configuration 
within Cell 12A 
depicted by Figure 
11 and Figure 12 of 
Schedule 1 
Piggyback liner 
configuration within 
Cell 12A depicted by 
Figure 17 of 
Schedule 1 

Refer to Appendix 1 – Geosynthetic Liner CQA Assessment Report of 
the Stage 2 CQAVR, Section 5.3 of this appendix confirms that the 
geotextile material meets the acceptance criteria in the project 
specification. Attachment 8 – Separation Geotextile MQA provides a 
Geofabrics MQA Certificate of Conformance – Level 3 – Bidim 
A24MNFBR which states “Certified Product Characteristics: Polyester 
non-woven needle punched (both sides) continuous filament needle 
free separation geotextile”. 
This condition was complied with. 

Must not be installed during heavy rain or 
winds 

Refer to Section 5.2 of the Stage 3 CQAVR. 
This condition was complied with. 

Must be installed in a manner to prevent 
damage to the geotextile and prevent 
wrinkles in the liner layer 

Refer to Section 5.2 of the Stage 3 CQAVR. 
This condition was complied with. 

The minimum overlap for all longitudinal 
joins and roll end joins on the floor of the 
cell must be 150 mm 

Refer to Section 5.2 of the Stage 3 CQAVR.  
This condition was complied with. 

A minimum of 1 m roll end overlap must 
be present on the landfill side slopes 

Refer to Section 5.2 of the Stage 3 CQAVR.  
This condition was complied with. 
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Infrastructure Design and Construction 
Requirements 

Infrastructure 
Location 

Compliance Comment 

Geotextiles installed on the landfill side 
slopes must be heat bonded to the 
cushion geotextile beyond the aggregate 
layer 

Refer to Section 5.2 of the Stage 3 CQAVR.  
This condition was complied with. 

No vehicles are to be driven over this 
layer 

Refer to Section 5.2 of the Stage 3 CQAVR. 
This condition was complied with. 

Note: CQAVR refers to the Construction Quality Assurance Validation Report 
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5.3. Condition 3 

The works approval holder must ensure that no visible dust generated from the 
primary activities crosses the boundary of the premises. 

The site has an active dust management program covering site operations. 

The contractor was responsible for all construction related dust management 
throughout the construction period. 

During the period of construction, there were two dust complaints received on site 
(2/3/24 & 3/4/24). These related to strong winds generating dust in the general area 
of the site and not specifically only the landfill site. None of these complaints related 
to the Cell 12A construction works. 

5.4. Condition 4 

The works approval holder must undertake construction quality assurance (CQA) 
testing for the geosynthetic clay liner installed within cells 12A, in accordance with 
the specifications outlined in Table 3. 

Table 3: Geosynthetic Clay Liner (GCL) CQA Requirements is referenced below, 
with compliance comments provided against each item. 
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Table 3: Geosynthetic Clay Liner (GCL) CQA Requirements 

Item Property Standards Frequency Compliance Comment 
Conformance Quality Control 
testing (sampled at the point 
of manufacture or on site, as 
determined by the 
Superintendent) 

Composite layer Thickness 
(dry) 

ASTM D1777 1 sample every 3rd roll Refer to Appendix 1 – Geosynthetic 
Liner CQA Assessment Report of the 
Stage 2 CQAVR, Section 2.1 of this 
appendix confirms that the GCL 
material meets the acceptance criteria 
in the project specification. Attachment 
2 – GCL CQA provides a summary of 
the test results, which confirms that the 
liner material passed CQA testing. 
There were 185 rolls of liner, with 63 
rolls tested equating to a test every 2.9 
rolls. 
This condition was complied with. 

Mass per unit area of GCL ASTM D5993 1 sample per 1,000 m2 Refer to Appendix 1 – Geosynthetic 
Liner CQA Assessment Report of the 
Stage 2 CQAVR, Section 2.1 of this 
appendix confirms that the GCL 
material meets the acceptance criteria 
in the project specification. Attachment 
2 – GCL CQA provides a summary of 
the test results, which confirms that the 
liner material passed CQA testing. 
There was a total of 39,127.5 m2 of 
liner, with 42 rolls tested equating to a 
test every 932 m2. 
This condition was complied with. 

Mass per unit area of ASTM D5993 1 sample per 2,500 m2 Refer to Appendix 1 – Geosynthetic 
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Item Property Standards Frequency Compliance Comment 
Bentonite Liner CQA Assessment Report of the 

Stage 2 CQAVR, Section 2.1 of this 
appendix confirms that the GCL 
material meets the acceptance criteria 
in the project specification. Attachment 
2 – GCL CQA provides a summary of 
the test results, which confirms that the 
liner material passed CQA testing. 
There was a total of 39,127 m2 of liner, 
with 17 rolls tested equating to a test 
every 2,302 m2. rolls. 
This condition was complied with. 

Mass per unit area of 
Bentonite in overlaps 

ASTM D5993 1 sample every 3rd roll Refer to Appendix 1 – Geosynthetic 
Liner CQA Assessment Report of the 
Stage 2 CQAVR, Section 2.1 of this 
appendix confirms that the GCL 
material meets the acceptance criteria 
in the project specification. Attachment 
2 – GCL CQA provides a summary of 
the test results, which confirms that the 
liner material passed CQA testing. 
There were 185 rolls of liner, with 63 
rolls tested equating to a test every 2.9 
rolls. 
This condition was complied with. 

Montmorillonite content XRD (X-ray diffraction) 
Quantitative Mineralogy 
Analysis 

1 sample per 10,000 m2 Refer to Appendix 1 – Geosynthetic 
Liner CQA Assessment Report of the 
Stage 2 CQAVR, Section 2.1 of this 
appendix confirms that the GCL 
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Item Property Standards Frequency Compliance Comment 
material meets the acceptance criteria 
in the project specification. Attachment 
2 – GCL CQA provides a summary of 
the test results, which confirms that the 
liner material passed CQA testing. 
There was a total of 39,127.5 m2 of 
liner, with 5 rolls tested equating to a 
test every 7,826 m2. 
This condition was complied with. 

Cation exchange capacity of 
bentonite (Bentonite CEC) 

Methylene blue method 1 sample per 1,500 m2 Refer to Appendix 1 – Geosynthetic 
Liner CQA Assessment Report of the 
Stage 2 CQAVR, Section 2.1 of this 
appendix confirms that the GCL 
material meets the acceptance criteria 
in the project specification. Attachment 
2 – GCL CQA provides a summary of 
the test results, which confirms that the 
liner material passed CQA testing. 
There was a total of 39,127.5 m2 of 
liner, with 28 rolls tested equating to a 
test every 1,398 m2. 
This condition was complied with. 

Moisture content of bentonite ASTM D5993 
AS 1289.2.1.1 

1 sample per 2,500 m2 Refer to Appendix 1 – Geosynthetic 
Liner CQA Assessment Report of the 
Stage 2 CQAVR, Section 2.1 of this 
appendix confirms that the GCL 
material meets the acceptance criteria 
in the project specification. Attachment 
2 – GCL CQA provides a summary of 
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Item Property Standards Frequency Compliance Comment 
the test results, which confirms that the 
liner material passed CQA testing. 
There was a total of 39,127.5 m2 of 
liner, with 17 rolls tested equating to a 
test every 2,302 m2. 
This condition was complied with. 

Swell index/free swell of clay ASTM D5890 1 sample per 1,500 m2 Refer to Appendix 1 – Geosynthetic 
Liner CQA Assessment Report of the 
Stage 2 CQAVR, Section 2.1 of this 
appendix confirms that the GCL 
material meets the acceptance criteria 
in the project specification. Attachment 
2 – GCL CQA provides a summary of 
the test results, which confirms that the 
liner material passed CQA testing. 
There was a total of 39,127.5 m2 of 
liner, with 28 rolls tested equating to a 
test every 1,398 m2. 
This condition was complied with. 

Water absorption (Fluid loss) ASTM D5891 1 sample per 1,500 m2 

Peel strength (for needle-
punched products only) 

ASTM D6496 1 sample every 3rd roll Refer to Appendix 1 – Geosynthetic 
Liner CQA Assessment Report of the 
Stage 2 CQAVR, Section 2.1 of this 
appendix confirms that the GCL 
material meets the acceptance criteria 
in the project specification. Attachment 
2 – GCL CQA provides a summary of 
the test results, which confirms that the 
liner material passed CQA testing. 
There were 185 rolls of liner, with 63 
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Item Property Standards Frequency Compliance Comment 
rolls tested equating to a test every 2.9 
rolls. 
This condition was complied with. 

Tensile strength  ASTM D6768 1 sample per 10,000 m2 Refer to Appendix 1 – Geosynthetic 
Liner CQA Assessment Report of the 
Stage 2 CQAVR, Section 2.1 of this 
appendix confirms that the GCL 
material meets the acceptance criteria 
in the project specification. Attachment 
2 – GCL CQA provides a summary of 
the test results, which confirms that the 
liner material passed CQA testing. 
There was a total of 39,127.5 m2 of 
liner, with 5 rolls tested equating to a 
test every 7,826 m2. 
This condition was complied with. 

Index flux ASTM D5887 1 sample per 10,000 m2 
Permeability ASTM D5887 1 sample per 10,000 m2 

Visual inspection of GCL Colour, thickness, needle 
punching, presence of 
needles or broken needles 
and sewing density or other 
faults in the material 

N/A Every roll Refer to Section 5.2 of the Stage 2 
CQAVR. 
This condition was complied with. 

Thickness of GCL and 
overlap (i.e. uniformity of 
bentonite distribution) and 
apparent variations in the as 
placed moisture distribution. 

On-site N/A Each roll during 
placement. If thickness 
appears to be variable a 
check of the variability of 
the mass per unit area 
shall be conducted 

Refer to Section 5.2 of the Stage 2 
CQAVR. 
This condition was complied with. 

Note: CQAVR refers to the Construction Quality Assurance Validation Report 
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5.5. Condition 5 

The works approval holder must undertake CQA testing for the geomembrane layer 
installed within cells 12A, in accordance with the specifications outlined in Table 4. 

Table 4: Geomembrane CQA Requirements is referenced below, with compliance 
comments provided against each item. 
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Table 4: Geomembrane CQA Requirements 

Item Property Standards Frequency Compliance Comment 
Conformance Quality Control 
testing (sampled at the point 
of manufacture or on site, as 
determined by the 
Superintendent) 

Thickness ASTM D5994 Every roll Refer to Appendix 1 – Geosynthetic 
Liner CQA Assessment Report of the 
Stage 2 CQAVR, Section 2.2 of this 
appendix confirms that the HDPE 
material meets the acceptance criteria 
in the project specification. Attachment 
4 – Geomembrane CQA provides a 
summary of the test results, which 
confirms that the liner material passed 
CQA testing. There were 64 rolls of 
liner, with 64 rolls tested equating to a 
test every roll. 
This condition was complied with. 

Asperity height ASTM D7466 One sample per 5,000 
m2, or every five rolls 
delivered to Site 
whichever is the 
greatest number of tests 

Refer to Appendix 1 – Geosynthetic 
Liner CQA Assessment Report of the 
Stage 2 CQAVR, Section 2.2 of this 
appendix confirms that the HDPE 
material meets the acceptance criteria 
in the project specification. Attachment 
4 – Geomembrane CQA provides a 
summary of the test results, which 
confirms that the liner material passed 
CQA testing. There was 38,400 m2 of 
liner, with 32 rolls tested equating to a 
test every 1,200 m2, which is more than 
required. 
This condition was complied with. 
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Item Property Standards Frequency Compliance Comment 
Density ASTM D1505  

ASTM D792 
Refer to Appendix 1 – Geosynthetic 
Liner CQA Assessment Report of the 
Stage 2 CQAVR, Section 2.2 of this 
appendix confirms that the HDPE 
material meets the acceptance criteria 
in the project specification. Attachment 
4 – Geomembrane CQA provides a 
summary of the test results, which 
confirms that the liner material passed 
CQA testing. There was 38,400 m2 of 
liner, with 14 rolls tested equating to a 
test every 2,743 m2, which is more than 
required. 
This condition was complied with. 

Tensile properties (yield and 
break stress, yield and break 
elongation)  

ASTM D6693 type IV 

Puncture resistance ASTM D4833 
Tear resistance ASTM D1004 
Carbon black content ASTM D4218 
Carbon black dispersion ASTM D5596 

Stress crack resistance ASTM D5397 One sample every 
10,000 m2, or resin type 
or manufacturing run 

Refer to Appendix 1 – Geosynthetic 
Liner CQA Assessment Report of the 
Stage 2 CQAVR, Section 2.2 of this 
appendix confirms that the HDPE 
material meets the acceptance criteria 
in the project specification. Attachment 
4 – Geomembrane CQA provides a 
summary of the test results, which 
confirms that the liner material passed 
CQA testing. There was 38,400 m2 of 
liner, with 5 rolls tested equating to a 
test every 7,680 m2, which is more than 
required. 
This condition was complied with. 

Geomembrane Oxidative 
induction time 

ASTM D8117 
ASTM D5885 

Start-up test weld Welding equipment N/A Checked daily at start of Refer to Section 6.2.1 of the Stage 2 
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Item Property Standards Frequency Compliance Comment 
Works, and whenever 
the welding equipment 
is shut-off for more than 
one hour. Also, after 
significant changes in 
weather conditions 

CQAVR. 
This condition was complied with. 

Weld conditions N/A Test weld strips will be 
required whenever 
personnel or equipment 
are changed and/or 
wide temperature 
fluctuations are 
experienced. Minimum 
1.5 m continuous seam 

Refer to Section 6.2.1 of the Stage 2 
CQAVR. 
This condition was complied with. 

Destructive weld testing On-Site, hand tensiometer in 
peel and shear 

ASTM D6392 Every 150 m (if fusion 
weld) 
Every 120 m (if 
extrusion weld) 

Refer to Section 6.2.3 of the Stage 2 
CQAVR. 
This condition was complied with. 

Off-Site — weld seam 
strength in peel and shear 

ASTM D6392 Every 150 m (if fusion 
weld) 
Every 120 m (if 
extrusion weld) 

Refer to Section 6.2.3 of the Stage 2 
CQAVR. These tests were done on-site 
by the CQA Consultant in accordance 
with NATA requirements. 
This condition was complied with. 

Non-destructive weld testing N/A Air pressure test ASTM 
D5820 Vacuum box test 
ASTM D5641 

All seams over full 
length 

Refer to Section 6.2.2 of the Stage 2 
CQAVR. 
This condition was complied with. 

Visual inspection of 
geomembrane 

Smooth edges on both sides, 
tears, punctures, abrasions, 

N/A Every roll Refer to Section 6.2 of the Stage 2 
CQAVR. 
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Item Property Standards Frequency Compliance Comment 
cracks, indentations, thin 
spots, or other faults in the 
material 

This condition was complied with. 

Thickness of geomembrane On-site N/A Five per 100 m, 20 m 
apart, taken at the edge 
of the sheet 

Refer to Section 6.2 of the Stage 2 
CQAVR. 
This condition was complied with. 

Note: CQAVR refers to the Construction Quality Assurance Validation Report 
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5.6. Condition 6 

The works approval holder must undertake CQA testing for the geotextiles (layer 4 
and layer 6) installed within cells 12A, in accordance with the specifications outlined 
in Table 5. 

Table 5: Geotextile CQA Requirements is referenced below, with compliance 
comments provided against each item for the protection geotextile. 

Separation geotextile compliance will be responded to in the Stage 3 Reporting. 
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Table 5: Geotextile CQA Requirements 

Item Property Standards Frequency Compliance Comment 
Conformance Quality Control 
testing (sampled at the point 
of manufacture or on site, as 
determined by the 
Superintendent) 

Wide Strip Tensile Strength AS 3706–2 1 sample per 5,000 m2 Refer to Appendix 1 – Geosynthetic 
Liner CQA Assessment Report of the 
Stage 2 CQAVR, Section 2.4 of this 
appendix confirms that the geotextile 
material meets the acceptance criteria 
in the project specification. Attachment 
7 – Cushion Geotextile CQA and 
Attachment 9 – Separation Geotextile 
CQA provide summaries of the test 
results, which confirms that the liner 
material passed CQA testing. There 
was 36,720 m2 of cushion geotextile 
liner and 24,150 m2 of separation 
geotextile line. There were 9 rolls of 
cushion geotextile liner tested equating 
to a test every 4,080 m2 and 6 rolls of 
separation geotextile liner tested 
equating to a test every 4,025 m2, 
which is more than required. 
This condition was complied with. 

Grab Tensile Strength AS 3706–2 
Trapezoidal Tear Strength AS 3706–3 

CBR Burst Strength 

AS 3706–4 

UV Stability ASTM D7238 Review of MQC data Refer to Appendix 1 – Geosynthetic 
Liner CQA Assessment Report of the 
Stage 2 CQAVR, Section 2.4 of this 
appendix confirms that the geotextile 
material meets the acceptance criteria 
in the project specification. Attachment 
5 – Cushion Geotextile MQA and 
Attachment 8 – Separation Geotextile 
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Item Property Standards Frequency Compliance Comment 
MQA provide Geofabrics Certificate of 
Conformance – UV Stability, which 
confirms that the cushion geotextile 
retained strength after 500 hour test 
duration is >70% and the separation 
geotextile retained strength after 500 
hour test duration is >50%, which is in 
accordance with the project 
specification. 
This condition was complied with. 

Destructive tests Tensile tests for joints AS 3706–6 As required There were no destructive tests 
required. 
This condition was complied with. 

Visual inspection of 
geotextile 

Colour, thickness, tears, 
holes, punctures, needle-
punching, presence of 
needles or broken needles, 
and other faults in the 
material 

N/A Each roll during 
placement 

Refer to Section 7.2 of the Stage 2 
CQAVR. 
This condition was complied with. 

Note: CQAVR refers to the Construction Quality Assurance Validation Report 
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5.7. Condition 7 

The works approval holder must within 60 calendar days of an item of infrastructure 
or equipment required by condition 1 being constructed and/or installed:  

(a)  undertake an audit of their compliance with the requirements of condition 1; 
and  
(b)  prepare and submit to the CEO an Environmental Compliance Report on that 
compliance.  

Condition 1 relates only to the construction of the stormwater retention pond and 
pipework relating to Cells 9 and 10. None of this is relevant to the construction of 
Cell 12A; hence, Condition 7 is not relevant to this Critical Containment Infrastructure 
Report. 

5.8. Condition 8 

The Environmental Compliance Report required by condition 7, must include as a 
minimum the following:  

(a)  certification by a suitably qualified civil or structural engineer that the items of 
infrastructure or component(s) thereof, as specified in condition 1, have been 
constructed in accordance with the relevant requirements specified in condition 1;  

(b)  as constructed plans and a detailed site plan for each item of infrastructure or 
component of infrastructure specified in condition 1; and 

(c) be signed by a person authorised to represent the works approval holder and 
contains the printed name and position of that person. 

As mentioned above, Condition 1 is not relevant to Cell 12A works; however, the 
intent of Condition 1, 7 and 8 have been interpreted as being also related to the 
Cell 12A works. 

5.9. Condition 9 

The works approval holder must within 60 calendar days of the Critical Containment 
Infrastructure identified by condition 2 being constructed:  

(a)  undertake an audit of their compliance with the requirements of condition 2; 
and  

(b)  prepare and submit to the CEO a Critical Containment Infrastructure Report 
on that compliance. 

The Stage 1, 2 & 3 works include all of the works associated with the cell 
construction. 

The Cell 12A construction works reached Practical Completion on Saturday 27 July 
2024; hence, the report was submitted within the required 60 calendar days. 
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5.10. Condition 10 

The Critical Containment Infrastructure Report required by condition 9 must include 
as a minimum the following:  

(a)  a CQA Validation Report certified and written by the independent third party 
civil or structural engineer professional engineer that completed the CQA that 
includes, but is not limited to;  

(i)  certification that each item of critical containment infrastructure or 
component thereof, as specified in condition 2, has been built and installed in 
accordance with the requirements specified in condition 2;  

(ii)  documentation of the quality of the completed works;  

(iii)  certification that each item of critical containment infrastructure or 
component thereof, has complied with the relevant construction quality 
assurance requirements detailed in conditions 4, 5 and 6;  

(iv)  an assessment of test results against minimum values in conditions 4,5 
and 6 as relevant; and  

(v)  documentation of all repairs to subgrade and resulting from non-destructive 
weld testing;  

(b)  as constructed plans and a detailed site plan showing the location and 
dimensions for each item of critical containment infrastructure or component 
thereof, as specified in condition 2;  

(c)  photographic evidence of the installation of the infrastructure; and  

(d)  be signed by a person authorised to represent the works approval holder and 
contains the printed name and position of that person. 

Appendix No. 2 – Stage 1 CQA Validation Report, Appendix No. 3 – Stage 2 
CQA Validation Report and Appendix No. 4 – Stage 3 CQA Validation Report 
provide copies of the CQA Validation Reports 

Terra Firma was the independent third-party, that undertook the Geotechnical 
Inspection and Testing Authority (GITA) and Liner Installation CQA Consultant 
activities during construction and compiled the CQA Validation Report. 

Sachin De Silva is a CQA Technician and was the on-site CQA Consultant from 
Terra Firma. Ashan Peiris is a qualified Civil Engineer and was the Terra Firma 
Project Manager, and occasionally attended the site. Sachin and Ashan compiled the 
CQA Validation Reports, with Ashan signing the final reports. 

The CQA Validation Reports certify that each item of critical containment 
infrastructure or component thereof, as specified in Condition 2, has been built and 
installed in accordance with the requirements specified in Condition 2. Refer to 
Section 4 of the Stage 1 CQAVR, Section 9 of the Stage 2 CQAVR and Section 7 of 
the Stage 3 CQAVR; 
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The CQA Validation Reports includes: 

 Documentation of the quality of the completed works; 
 Certification that each item of critical containment infrastructure or component 

thereof, has complied with the relevant construction quality assurance 
requirements detailed in Conditions 4, 5 and 6. Refer to Section 3.2 of the 
Stage 2 CQAVR; 

 An assessment of test results against minimum values in Conditions 4, 5 and 
6 as relevant. Refer to Appendix 1 – Geosynthetic Liner CQA Assessment 
Report of the Stage 2 CQAVR; 

 Documentation of all repairs to subgrade and resulting from non-destructive 
weld testing. There were only very minor and localised repairs to the 
subgrade of typically 100 mm deep gullies eroded into the surface, none of 
these repairs warranted special documentation. Section 4.2 of the Stage 2 
CQAVR refers to a weld Repair Register; 

 As-constructed plans and a detailed site plan showing the location and 
dimensions for each item of critical containment infrastructure or component 
thereof, as specified in Condition 2. Refer to Appendix 1.1, 1.2 and 1.3 of this 
Critical Containment Infrastructure Report; and, 

 Photographic evidence of the installation of the infrastructure. Refer to 
Appendix 3 of the Stage 1 CQAVR, Appendix 6 of the Stage 2 CQAVR and 
Appendix 6 of the Stage 3 CQAVR. 

The CQA Validation Report has been signed by , who is authorised to 
represent Cleanaway, the Works Approval holder. 

In addition, the CQA Validation Report, which forms part of this Critical Containment 
Infrastructure Report, has been reviewed and approved by Cleanaway and 
Cleanaway has submitted the report to the DWER in compliance with the 
requirements of the Works Approval. 

of IW Projects undertook the review and inspections associated with the 
auditing of the construction activities and compiled this Critical Containment 
Infrastructure Report. 

 is a qualified professional Civil Engineer and a specialist Waste 
Management Consultant who has +25 years’ experience in the West Australian 
waste management industry, including having designed Cells 9, 10 & 12A and many 
other lined landfill cells across the State, undertaken CQA quality control inspections, 
construction superintendent and having certified the construction of a wide range of 
waste management infrastructure.  is deemed to be suitably qualified to 
undertake these works. 
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In addition to the as-constructed plans provided in the CQA Validation Reports, as-
constructed plans and a detailed site plan for each Stage of works has been provided 
in Appendix No. 1 – As-Constructed Plans:  

 Appendix No. 1.1 – Site Plan 
 Appendix No. 1.2 – Earthworks Final Surface 
 Appendix No. 1.3 – Anchor Trench Plan. 

This Critical Containment Infrastructure Report has been signed by Ian Watkins, who 
is authorised to represent Cleanaway, the Works Approval holder. In addition, the 
Critical Containment Infrastructure Report has been reviewed and approved by 
Cleanaway and Cleanaway has submitted the report to the DWER in compliance with 
the requirements of the Works Approval. 

5.11. Condition 11 to 15 

These conditions relate to the groundwater monitoring well construction and 
monitoring requirements and are not related to this Critical Containment 
Infrastructure Report. 

5.12. Condition 16 to 17 

These conditions relate to the water balance assessment requirements and are not 
related to this Critical Containment Infrastructure Report. 

6. Certification 
It is hereby certified that Stage 1, 2 & 3 of the construction of Cell 12A at the Banksia 
Road Landfill in Dardanup has been constructed in accordance with the appropriate 
conditions of the Works Approval requirements and where there were minor 
departures from the Works Approval requirements, these have been explained 
above. 

This Critical Containment Infrastructure Report has been signed by Ian Watkins, who 
is authorised to represent Cleanaway, the Works Approval holder. In addition, the 
Critical Containment Infrastructure Report has been reviewed and approved by 
Cleanaway and Cleanaway has submitted the report to the DWER in compliance with 
the requirements of the Works Approval. 
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Appendices 

Appendix No. 1 – As-Constructed Drawings: 

Appendix No. 1.1 – Site Plan 

Appendix No. 1.2 – Earthworks Final Surface 

Appendix No. 1.3 – Anchor Trench Plan 

Appendix No. 2 – Stage 1 Construction Quality Assurance Validation Report – 
Text Only (due to file size, full report provided as a separate file) 

Appendix No. 3 – Stage 2 Construction Quality Assurance Validation Report – 
Text Only (due to file size, full report provided as a separate file) 

Appendix No. 4 – Stage 3 Construction Quality Assurance Validation Report – 
Text Only (due to file size, full report provided as a separate file) 
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Appendix No. 1 – As-Constructed Drawings 
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Appendix No. 1.1 – Site Plan 
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Appendix No. 1.2 – Earthworks Final Surface 
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Appendix No. 1.3 – Anchor Trench Plan 
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Appendix No. 2 – Stage 1 Construction Quality Assurance 
Validation Report  
 

Due to file size, this appendix only contains the CQA Validation Report text. 
The full report, including all appendices, has been provided as a separate file. 
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Appendix No. 3 – Stage 2 Construction Quality Assurance 
Validation Report  
 

Due to file size, this appendix only contains the CQA Validation Report text. 
The full report, including all appendices, has been provided as a separate file. 
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1.0 Introduction 
SLR has been commissioned by Cleanaway Solid Waste Pty Ltd (Cleanaway) to install 
groundwater monitoring wells at Banksia Road Putrescible Landfill, Banksia Road, 
Crooked Brook, WA 6236 (the site). This was requested as per Condition 12 of 
Department of Water and Environmental Regulation’s (DWER) Works Approval no. 
W6855/2023/1. This report provides a well installation summary report for the drilling 
and installation of 9 groundwater monitoring wells at the site as per conditions 11 and 
12 of W6855/2023/1. Also reported is the replacement of four other monitoring wells in 
the sites exiting monitoring well network.  

1.1 Project Objectives 
The objectives of the project were to undertake the monitoring well installation as per 
Table 6 (Condition 11) of W6855/2023/1. These conditions are broadly summarised as 
follows:  

 Monitoring wells were required in the locations depicted on Figure 22 of the 
W6855/2023/1. The screens must target the part, or parts of the aquifer most 
likely to be affected by contamination.  

 Boreholes were required to be logged and records of encountered geology 
documented in accordance with Australian Standard Geotechnical Site 
Investigations AS1726. 

 Well construction logs are required to be developed. 

 New monitoring wells should be developed and also surveyed for top of casing 
and horizontal position.  

1.2 Scope of Works 
The following scope of work was conducted to meet the objective above: 

 Drilling and installation of 13 groundwater monitoring wells with nine wells  to 
support the works approval (GW12S, GW14S/D, GW15S/D, GW16S/D, 
GW17S/D). An additional four monitoring wells (GW13S/D, SE4S-R, SE3S-R) 
were completed to replace a number of lost/damaged wells in the existing site 
monitoring well network (for compliance monitoring purposes – separate to the 
works approval).  

 Site supervision and soil logging during the advancement of the groundwater 
monitoring wells. 

 Airlift purging of the completed groundwater monitoring wells. 

 Preparation of this report. 

The locations of the new monitoring wells required by W6855/2023/1 were generally 
aligned to Figure 22 of the works approval. Final locations were confirmed based on 
the clearance of underground services, accessibility of the drilling rig and support 
vehicles and the terrain/site features (refer to appended Figure 1). All proposed 
locations were also vetted by onsite Cleanaway personal.  

2.0 Monitoring Well Installation Details  
A summary of the well installation details is provided in Table 1 and environmental 
borehole logs are included in Appendix A. The location of the new monitoring wells is 
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 Leederville formation – described as bands of clay with some fine, medium, and 
coarse; white, and beige sand lenses.  

The aforementioned reports have confirmed the shallow geology as being generally 
complex and comprising lens’ of sandy clays and clayey sands overlain by a sandy 
topsoil and laterite (1 m bgl to 2 m bgl). Previous monitoring well installation events 
have considered the Leederville formation as occurring between 35 m bgl and 40 m bgl 
(19 m AHD to 31 m AHD) at the site (Stass 2016). The hydrogeology at the site is 
understood to comprise lens’ of perched groundwater within the Yoganup formation 
and the underlying Leederville aquifer which exhibits sub artesian characteristics (360 
Environmental, 2021).  

The results of logging the new monitoring wells are broadly summarised as follows: 

 There was considered to be limited evidence of Bassendean sands in the 
eastern site area where the monitoring wells were predominantly 
commissioned. Soils were primarily sandy clay/sandy clays near surface.  

 The profile between approximately 2 - 40 m bgl consisted of interbedded lens’ 
of clayey sand and sandy clay which of which the colour was often mottled (i.e. 
orange mottled grey or vice versa). The clays varied from low to moderate 
plasticity. Thin lens’ of sandstone were also identified in a number of boreholes 
through this depth range. There were also several thin layers of stiff grey clays 
which were interpreted as likely confining layers for perched groundwater. The 
monitoring wells targeting the perched groundwater of the Yoganup formation 
were screened based on the identification of these layers. 

 The profile between approximately 40 - 70 m bgl consisted of similar 
interbedded clayey sand/sandy clay layers. A layer of stiff layer clay which was 
generally grey (but also brown/red) was encountered at approximately 38 m 
AHD in the central site area (e.g. MW13D) up to 55 m AHD on the eastern site 
boundary (MW17D) was considered to represent the confining layer separating 
the Yoganup formation from the underlying Leederville formation. Deeper 
monitoring wells targeting the Leederville aquifer were screened below this 
layer with construction specifications ensuring no short circuiting through this 
clay layer. The level of the confining layer (i.e. m AHD) is higher in the eastern 
site area then previously considered by Stass (2016) with reference to the 
central and western site area.  

4.0 Conclusions 
The monitoring well installation was considered to be in general accordance with 
Sections 11 and 12 of W6855/2023/1. It should be noted that some of the monitoring 
wells targeting perched groundwater layers may be low yielding in groundwater, 
however have been commissioned to meet the objective of enabling monitoring of 
groundwater which is most likely to be affected by contamination. Any monitoring wells 
which are low in water or dry should be gauged at every monitoring event to enable 
sampling of any water which may be present.  

The deeper screened monitoring wells targeting the Leederville aquifer have generally 
identified standing water levels above the screened intervals of the respective wells. 
This is because the Leederville formation exhibits a pressure head (360 Environmental, 
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2021). Care should be taken to ensure any collected groundwater samples are 
representative of formation water.  
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Screen: 3m Screen: 3m 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

GW14D GW14S 
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Total Depth:39 m Total Depth: 40m 
Screen:2m Screen:2m 

 

 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
GW12S 
Total Depth: 37.5m 
Screen:3m 

 



 

 

 

Appendix C Survey Report 

Groundwater Monitoring Wells at Cleanaway Banksia 
Waste Disposal Site 

Banksia Waste Disposal Site 

Cleanaway Solid Waste Pty Ltd 
171 Camboon Road, Malaga, 6090 WA 

SLR Project No.: 675.072487.00001 

 

 



BUNBURY ENGINEERING SURVEYS 

   

  MANDURAH   BUNBURY 

  PO Box 2215   PO Box 1148 

  MANDURAH  WA  6210  BUNBURY  WA  6230 

 Tel:  (08) 9535 5833   

 Email:  admin@besurveys.com.au Website:  www.besurveys.com.au 

 

 

 

Attention:     15th July 2024 

360 Environmental Pty Ltd     BE Job: J14014 

 

Monitoring Wells 

Banskia Road Landfill in Crooked Brook 

 
 

Please see below for a record on the surveyed holes as requested on the 15th of July 2024. 

 

 

Horizontal Datum: MGA94 

Vertical Datum: AHD 

Monitoring Well Easting Northing Top PVC Surface 

GW17S 388290.209 6300359.665 119.247 118.613 

GW17D 388290.277 6300361.117 119.034 118.563 

GW16D 388307.115 6300646.659 110.530 109.826 

GW16S 388311.745 6300653.680 110.534 109.843 

GW14S 388028.552 6300568.306 105.770 105.212 

GW14D 388032.382 6300567.471 105.817 105.188 

GW15S 388102.879 6300327.026 105.452 104.681 

GW15D 388103.382 6300325.436 105.621 104.831 

SE4S 387145.269 6300233.052 72.046 71.208 

SE3S 387241.272 6300395.690 72.391 71.824 

GW13S 387318.914 6300407.418 76.902 76.445 

GW13D 387319.888 6300406.545 77.119 76.437 

GW12S 387423.653 6300807.865 78.105 77.308 

 

 

 

 

Kind regards 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


















