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This Technical Memorandum provides further information to support the Works Approval Application for the 

proposed Melbourne Regional Landfill (MRL) Extension.   In particular, we respond to the email from EPA 

titled ‘Melbourne Regional Landfill Section 22 Notice Outstanding Items’.   

Further clarification is provided on a) contingency measures in the event of high groundwater levels; and b) 

the geotechnical stability of the side wall liner of the landfill, in particular where the landfill does not adjoin the 

quarry batter.   

1.0 STABILITY ASSESSMENT 

1.1 EPA Request 

EPA Query 1 – EPA requests the following. 

“The following requests are made: 

1. Provide an assessment and measures on the geotechnical stability of the side wall and the side 

wall liners of the landfill, in particular where the landfill does not adjoin the quarry batter. Details are 

requested of the measures that will be installed to ensure that the geotechnical stability of side 

walls and the side wall liner will be maintained.” 

1.2 Modelling 

The landfill shape, general arrangement, floor liner and cap liner are presented in the Works Approval 

Application (WAA) documentation, and in particular we draw your attention to Appendix B – Figures, of the 

WAA.  The side wall is supported by an Engineered Compacted Soil Bundwall as shown on the ‘Typical 

Quarry Floor Detail’ on Figure 27 – Typical Detail Sheet 1, reproduced as Plate 1 below. 

 

Plate 1: Typical Quarry Floor Detail, extract from Figure 27 
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The floor liner is shown on the ‘Typical Floor Liner Detail’ on Figure 27, reproduced as Plate 2 below. 

 

 

Plate 2: Typical Floor Liner Detail, extract from Figure 27 

A typical cross section of the proposed landfill has been selected from the South Portion where the landfill 

does not adjoin the quarry batter, which is equivalent to Section C on Figure 25 (refer Plate 3) and is located 

as shown on Figure 20 (Refer Plate 4). 

 

Plate 3: Section C extract from Figure 25 

 

Plate 4: Location of Cross Section C Extract from WAA Figure 20  
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1.3 Stability Assessment 

A stability assessment has been undertaken using the SLOPE W model.  We analysed Cross Section C in 

the model and applied typical parameters for the engineered soil bundwall, geosynthetic liner materials and 

waste. 

We assumed the following: 

a) Engineered compacted soil fill underlying the floor liner.  A High Density Polyethylene geomembrane 

floor and side wall liner, analysing for smooth geomembrane.  A typical Geosynthetic Clay Liner (GCL) 

with non-woven geotextile on the outer surface.  

b) We modelled the geosynthetic layers on the floor of the landfill using the lowest strength layer in terms 

of interface friction being the interface between the non-woven geotextile (cushion geotextile) and the 

top of a smooth geomembrane liner.   

c) A liquid level on the floor of the landfill cell of 300mm to simulate the maximum leachate level. 

The slope stability assessment for peak interface strengths is presented in the attached Appendix A and 

indicates the factor of safety for the waste slopes are within normally adopted ranges for permanent slopes 

in accordance with the assumed loading conditions. 

We have based the stability assessment on the assumption of leachate levels being maintained within the 

leachate collection system. 

We have also assessed the factor of safety for the dynamic earthquake loading conditions.  The seismic 

analysis is based on earthquake acceleration coefficient adopted from the Earthquake Hazard Map of New 

South Wales, Victoria and Tasmania – 2003, AS1170.4-2007.  The map presents the Peak Ground 

Acceleration (PGA) for the earthquake approximating the 1 in 475 year return period event. The acceleration 

coefficient for the Melbourne area is 0.08g. 

Based on EPA criteria our target Factor of Safety is greater than or equal to 1.5 for static conditions and 

greater than or equal to 1.1 for dynamic (seismic) loading conditions. 

Cases were analysed for Section C in the South Portion with various scenarios summarised as follows: 

i) Case 1 – Deep Seated Analysis assessing the Bundwall - assumes a 3H:1V external batter on the 

Engineered Soil Bundwall with a 5H:1V waste slope grading to a 12H:1V waste slope near the crest, as 

per Section C, under peak (static) conditions with a leachate head of 300mm above the floor liner.  

Material properties assumed for the waste, engineered compacted soils and the geosynthetic liner 

materials are presented on Figure 1.  We estimate a Factor of Safety of 2.1 for this case. 

ii) Case 2 – Assessment of Liner Interface - the same parameters as Case 1 analysed to assess 

conditions along the geosynthetic layers on the floor and side wall liner, as presented on Figure 2. We 

estimate a Factor of Safety against sliding of 1.8 for this case using a smooth geomembrane liner. 

iii) Case 3 – Seismic - the same parameters as Case 2 except with seismic loading, per Figure 3. We 

estimate a Factor of Safety against sliding of 1.2 for this case using a smooth geomembrane liner. 

Cases were also analysed for Section H in the North Portion (equivalent to Section H, Figure 26 of the 

Works Approval Application) with various scenarios summarised as follows: 

iv) Case 4 – Deep Seated Analysis - assumes a 3H:1V external batter on the Engineered Soil Bundwall 

with a waste slope grading as per Section H, under peak (static) conditions with a leachate head of 

300mm above the floor liner.  Material properties assumed for the waste, engineered compacted soils 

and the geosynthetic liner materials are presented on Figure 4.  We estimate a Factor of Safety of 1.9 

for this case. 

v) Case 5 – Assessment of Bundwall and Liner Interface - the same parameters as Case 1 analysed to 

assess conditions along the geosynthetic layers on the floor and side wall liner and the bundwall, as 

presented on Figure 5.  We estimate a Factor of Safety of 2.7 for this case. 
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vi) Case 6 – the same parameters as Case 4 except with seismic loading, as presented on Figure 6. We 

estimate a Factor of Safety against sliding of 1.2 for this case using a smooth geomembrane liner. 

All cases satisfy the adopted Factor of Safety criteria for static and dynamic (seismic) conditions. 

2.0 ADDITIONAL CONTINGENCY MEASURES FOR GROUNDWATER LEVELS 

2.1 EPA Request 

EPA Query 1 – EPA requests the following. 

 “The following requirements are made with regard to: 

1. Additional design and management measures. If the information provided in response to (1) 

Understanding the Baseline Environment above indicates that a 2m separation between waste 

and the long term undisturbed depth to groundwater is not achieved (for any area within the 

landfill), please provide additional design and management practices that would be adopted to 

show compliance of clause 16(2) of the WMP. Note that those measures must be acceptable to 

the Authority.” 

2.2 Works Approval Application 

The Works Approval Application includes several sections related to groundwater management. In particular, 

groundwater levels due to the proposed landfill extension are addressed in a report prepared by AECOM, 

Hydrogeological Assessment, Melbourne Regional Landfill, included as Appendix D to the WAA, which 

concludes that: 

“The proposed design of the Extension provides for 2 m vertical separation between the landfill cell 

liners and the natural water table across the site, in accordance with BPEM requirements for a Type 

2 landfill.” 

A proposed base liner design is provided in the Works Approval Application (WAA), presented as Figure 27 

in Appendix B.  The base liner system comprises the following: 

 Engineered compacted subgrade soils. 

 Low- permeability layer of compacted clay liner (0.5 m thick) 

 Geosynthetic clay liner (GCL) 

 Geomembrane liner 

 Cushion geotextile 

 Leachate collection pipes on cell floor with a sump and leachate extraction sump riser pipe 

 Leachate collection aggregate (0.3 m thick) 

 Separation Geotextile 

Discussion of groundwater management is included in Section 15.2 (Groundwater Management System) of 

the Works Approval Application which states that:  

“The proposed MRL extension will implement the following control measures to protect groundwater quality 

and comply with BPEM requirements. 

 The landfill liner system design will be designed to minimise the migration of leachate and landfill gas 

into the groundwater system.  

 The leachate management system is designed to control, contain and treat leachate to prevent 

discharge into groundwater. 

 During construction, leachate will be segregated from stormwater drains and stormwater ponds will be 

tested for the presence of contaminants to detect the migration of leachate.  
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 Frequent monitoring of groundwater monitoring bores will be undertaken in accordance with the EPA 

criteria to assess on an ongoing basis any influence from the landfill.” 

2.3 Groundwater 

It is our understanding that Boral has been extracting groundwater from onsite as part of the quarrying 

operations.  EPA has requested consideration as a contingency measure of a condition where the long term 

groundwater level rises once extraction of groundwater is complete.  In this theoretical scenario, the 

groundwater could rebound to the floor of the quarry.  In order to maintain 2 m of vertical separation between 

the waste and the theoretical groundwater level we have assessed an additional contingency measure 

comprising the installation of a continuous groundwater collection gravel layer at a depth of 2m below the 

underside of waste with associated groundwater collection pipes.  

2.4 Additional Design and Management Measures 

With respect to the theoretical rebound of groundwater, a groundwater collection layer could be implemented 

in addition to the base liner design presented in the Works Approval Application, if considered necessary at 

the detailed design stage prior to licencing cells.  The aim being to maintain the long term groundwater level 

2m below the waste: 

 Construct a groundwater collection layer to collect groundwater and to direct groundwater to 

groundwater collection sumps.  Construct the engineered compacted subgrade soils between the 

groundwater collection layer and the compacted clay floor and side wall liner.  This would achieve a 2 m 

separation between waste and the groundwater.  

 Monitor the groundwater level and extract groundwater when required.  

2.4.1 Groundwater Collection Layer 

A groundwater collection layer would comprise of groundwater collection pipes surrounded by groundwater 

drainage aggregate, which is overlain by a layer of filter geotextile. The groundwater collection layer is to be 

constructed above the quarry floor within the engineered compacted subgrade soil, which is formed by 

clearing of the quarry floor followed by placement of an engineered compacted subgrade soil with various 

depths to shape the ground to promote drainage of groundwater.  The spacing of the groundwater pipes 

would be determined at the detailed design stage prior to licencing the cells, taking account of groundwater 

conditions, inflow rates and the cell geometry.  

Plate 5 presents details of the groundwater collection layer.  

 

Plate 5: Proposed Groundwater Collection Layer 
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3.0 CLOSURE 

 

If you have any further questions please contact us.   

  
HL-CAB/ATG/hl 
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Figure 1: Case 1- Section C Stability Analysis - Bundwall 

 

 

Figure 2: Case 2 - Section C Stability Analysis - Liner Interface 
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Figure 3: Case 3 – Section C Stability Analysis (seismic loading) 

 

 

 

 

Figure 4: Case 4 - Section H Stability Analysis 
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Figure 5: Case 5 - Section H Stability Assessment 

 

Figure 6: Case 6 - Section H Stability Assessment (seismic loading) 
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IMPORTANT INFORMATION RELATING TO THIS REPORT 

 
The document (“Report”) to which this page is attached and which this page forms a part of, has been 
issued by Golder Associates Pty Ltd (“Golder”) subject to the important limitations and other qualifications 
set out below. 
 
This Report constitutes or is part of services (“Services”) provided by Golder to its client (“Client”) under and 
subject to a contract between Golder and its Client (“Contract”).  The contents of this page are not intended 
to and do not alter Golder’s obligations (including any limits on those obligations) to its Client under the 
Contract. 
 
This Report is provided for use solely by Golder’s Client and persons acting on the Client’s behalf, such as 
its professional advisers.  Golder is responsible only to its Client for this Report. Golder has no responsibility 
to any other person who relies or makes decisions based upon this Report or who makes any other use of 
this Report.  Golder accepts no responsibility for any loss or damage suffered by any person other than its 
Client as a result of any reliance upon any part of this Report, decisions made based upon this Report or any 
other use of it. 
 
This Report has been prepared in the context of the circumstances and purposes referred to in, or derived 
from, the Contract and Golder accepts no responsibility for use of the Report, in whole or in part, in any 
other context or circumstance or for any other purpose.  
 
The scope of Golder’s Services and the period of time they relate to are determined by the Contract and are 
subject to restrictions and limitations set out in the Contract.  If a service or other work is not expressly 
referred to in this Report, do not assume  that it has been provided or performed.  If a matter is not 
addressed in this Report, do not assume that any determination has been made by Golder in regards to it. 
 
At any location relevant to the Services conditions may exist which were not detected by Golder, in particular 
due to the specific scope of the investigation Golder has been engaged to undertake. Conditions can only be 
verified at the exact location of any tests undertaken.  Variations in conditions may occur between tested 
locations and there may be conditions which have not been revealed by the investigation and which have not 
therefore been taken into account in this Report.  
 
Golder accepts no responsibility for and makes no representation as to the accuracy or completeness of the 
information provided to it by or on behalf of the Client or sourced from any third party.  Golder has assumed 
that such information is correct unless otherwise stated and no responsibility is accepted by Golder for 
incomplete or inaccurate data supplied by its Client or any other person for whom Golder is not responsible.  
Golder has not taken account of matters that may have existed when the Report was prepared but which 
were only later disclosed to Golder.  
 
Having regard to the matters referred to in the previous paragraphs on this page in particular, carrying out 
the Services has allowed Golder to form no more than an opinion as to the actual conditions at any relevant 
location.  That opinion is necessarily constrained by the extent of the information collected by Golder or 
otherwise made available to Golder.  Further, the passage of time may affect the accuracy, applicability or 
usefulness of the opinions, assessments or other information in this Report.  This Report is based upon the 
information and other circumstances that existed and were known to Golder when the Services were 
performed and this Report was prepared. Golder has not considered the effect of any possible future 
developments including physical changes to any relevant location or changes to any laws or regulations 
relevant to such location.  
 
Where permitted by the Contract, Golder may have retained subconsultants affiliated with Golder to provide 
some or all of the Services.  However, it is Golder which remains solely responsible for the Services and 
there is no legal recourse against any of Golder’s affiliated companies or the employees, officers or directors 
of any of them. 
 
By date, or revision, the Report supersedes any prior report or other document issued by Golder dealing with 
any matter that is addressed in the Report. 
 
Any uncertainty as to the extent to which this Report can be used or relied upon in any respect 
should be referred to Golder for clarification. 
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