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1. Introduction 

1.1. General 

Civil Mine & Quarry Geotechnics Pty Ltd (CMQ) has been requested by Bajwa Enviro Consult (BEC, the 
Client) to conduct a veneer stability assessment for Cleanaway’s Banksia Road Landfill Facility, located in 
Dardanup, WA. It is understood that the Dardanup Landfill is planning to undertake Stage 2 capping, and as 
part of the design process, a check on the veneer stability is required to support the capping design. 

1.2. Information Relied Upon 

The following sources of information was relied upon for the stability assessment detailed within this letter: 

 WML Consulting Engineers. (2021). Banksia Road Landfill, Dardanup - Landfill Capping Stability 
Assessment (WML Consulting Engineers Ref: 10060-G-R-001-Rev0), dated 29 November 2021. 

 Golder Associates. (2016). Technical Studies to Support Design – Banksia Road Landfill (Golder 
Associates Ref: 1657096-001-R-Rev1), dated 12 August 2016. 

 Stass Environmental. (2016). Groundwater Assessment for Site Expansion at Banksia Road Landfill, 
Dardanup, WA, dated July 2016.) 

1.3. Scope of Work 

The Scope of Work for this project includes the following: 

 Review of the input parameters from WML Consulting Engineers (2021) and assess suitability for the 
purpose of this veneer stability analysis. Undertake veneer stability assessment based on the above 
parameters, for a 1V:3.5H slope and 180 m slope length (as nominated by BEC). 

 Prepare a level letter report summarising the findings of above veneer stability assessments (this 
letter). 

1.4. Limitations 

This letter has been prepared by CMQ for the exclusive use of Bajwa Enviro Consult and Cleanaway Solid 
Waste and may only be relied upon by Bajwa Enviro Consult and Cleanaway Solid Waste for the purposes 
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outlined in Section 1.2 of the letter. CMQ disclaims any responsibility to any other party in connection with this 
report. CMQ also excludes implied warranties and conditions, to the extent legally permissible. 

The services provided by CMQ in preparing this report were limited to those specifically outlined in the report 
and are subject to the scope restrictions mentioned therein. 

The opinions, conclusions, and recommendations presented in this report are based on the conditions 
observed and the information available at the time of its preparation. CMQ has no obligation to update the 
report in response to subsequent events or changes that occur after the report's preparation. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by CMQ 
described in this report. CMQ disclaims liability arising from any of the assumptions being incorrect. 

This report is based on information provided by Bajwa Enviro Consult and other sources, including 
government authorities, which CMQ has not independently verified or checked beyond the agreed scope of 
work. CMQ does not accept liability for any unverified information or for any errors or omissions in the report 
that stem from inaccuracies in the provided information. 

2. Background 

2.1. General 

The Cleanaway Dardanup Solid Waste Services (Dardanup Landfill, WA6236)) is operated by Cleanaway and 
is located at Lot 2, Banksia Road in Dardanup, approximately 4 km southeast of the township of Dardanup. 
The landfill facility is licensed to accept Category 61: liquid waste and Category 64: Class II or III putrescible 
landfill waste, with approved capacities of 353,000 t/year and 350,000 t/year respectively (WML, 2021). Figure 
1 presents the location of the Dardanup Landfill. 

CMQ understands that BEC was engaged to undertake the Stage 2 Cap design for the landfill, which requires 
an assessment of the veneer stability of the proposed 1V:3.5H slope.  

 

Figure 1 The location of the Dardanup Landfill (image extracted from Google Maps) 
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The resulting Factor of Safety from can then be obtained from the solution of the quadratic equation: 

𝐹𝑎𝑐𝑡𝑜𝑟 𝑜𝑓 𝑆𝑎𝑓𝑒𝑡𝑦 =
−𝑏 + √𝑏ଶ − 4𝑎𝑐

2𝑎

Where: 

𝑎 = (𝑊஺ − 𝑁஺ cos 𝛽) cos 𝛽 

𝑏 = −[(𝑊஺ − 𝑁஺ cos 𝛽) sin 𝛽 tan 𝜑 + (𝑁஺ tan 𝛿 + 𝐶௔) sin 𝛽 cos 𝛽 + sin 𝛽 (𝐶 + 𝑊௉ tan ϕ)] 

𝑐 = (𝑁஺ tan 𝛿 + 𝐶௔)𝑠𝑖𝑛ଶ𝛽 tan ϕ 
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5. Veneer Stability Results
CMQ has undertaken veneer stability calculations for the following five (5) interfaces at a 1V:3.5H geometry: 

 Growing Medium (clay soils from site) to Tri-planar geocomposite A39 top and bottom
 Tri-planar geocomposite A39 top and bottom to Textured 1.5 mm LLDPE
 Textured 1.5 mm LLDPE to GCL
 GCL to Clay (clay soils from site)
 GCL Internal

Summarised in Table 5 and Table 6 are the calculated FoS values for the five (5) assessed capping interfaces 
for peak and residual shear strength respectively. The results of the analyses indicate the following: 

 The calculated FoS considering the peak shear strength satisfied the nominated DAC (FoS > 1.5) for
all five interfaces.

 The calculated FoS considering the residual shear strength satisfied the nominated DAC (FoS > 1.2)
for all five interfaces.

 The proposed geometry is feasible based on the analyses results.






