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Dear Nicholas, 

1. Introduction 

1.1 Background 
Due to construction and logistical challenges, the completion of the starter embankment for Tailings Storage 
Facility (TSF) 4 Cell 1 has been delayed. These challenges have resulted in construction extending into the winter 
which has caused further delays due to rainfall saturating construction material, with limited solar drying due to 
reduced winter evaporation rates.  

TSF2 is expected to reach capacity in September 2023 and, to prevent interruption to operations, Talison 
proposes to construct and commission the TSF4 Cell 1 starter embankment in two stages. The two-stage 
construction of the Cell 1 starter embankment will comprise:

– Stage 1a: Starter embankment constructed to < RL 1265

– Stage 1: Starter embankment constructed to RL 1265

A Critical Containment Infrastructure Report (CCIR) for Cell 1 Stage 1a is planned to be submitted in September 
2023, with commissioning (Time Limited Operations – TLO) commencing in October 2023. Construction of the 
Cell 1 Stage 1 starter embankment will continue during Stage 1a TLO, with a CCIR for Cell 1 Stage 1 planned to 
be submitted in November 2023. Cell 1 is planned to receive tailings nominally for one year to allow adequate time 
to complete construction of Cell 2.  

To further expedite construction of the Stage 1a work the clay liner will be replaced with Bituminous 
Geomembrane (BGM) at locations where the clay liner has not been installed at the time of writing this report, as 
BGM can be installed during inclement weather provided the subgrade is firm and unaffected by the inclement 
weather. 

This report has been prepared to provide information supporting an application for amended Works Approval (WA) 
to install a BGM liner over part of the TSF4 Cell 1 Stage 1a to the Department of Water and Environmental 
Regulation (DWER).  
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1.2 Purpose of this report 
The purpose of this report is to provide information to assist with the submission of the revised WA approval to 
support the partial substituting of the TSF4 Cell 1 clay liner with BGM and the commissioning of TSF4 Cell 1 at a 
crest level < RL 1265. The report focuses on technical risks to the integrity of Cell 1 and potential impacts to the 
environment.

1.3 Scope of work
The scope of work comprises:

– Assessing the impacts of partial substitution of the clay liner with BGM 

– Identifying risks to the integrity of Cell 1 resulting from the partial substitution of the clay liner with BGM

– Identifying risks to the environment resulting from the partial substitution of the clay liner with BGM 

1.4 Limitations 
This report has been prepared by GHD for Talison Lithium Pty Ltd and may only be used and relied on by Talison 
Lithium Pty Ltd for the purpose agreed between GHD and Talison Lithium Pty Ltd as set out in section 1.2 of this 
report. 

GHD otherwise disclaims responsibility to any person other than Talison Lithium Pty Ltd arising in connection with 
this report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed 
in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 
information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this 
report to account for events or changes occurring subsequent to the date that the report was prepared. 

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

1.5 Accessibility of documents 
If this report is required to be accessible in any other format, this can be provided by GHD upon request and at an 
additional cost if necessary. 

1.6 Assumptions 
This report assumes that the TSF4 design philosophy remains unchanged, and that the completed construction of 
Cell 1 has been undertaken in accordance with the design.

2. Revised containment system design 

2.1 Design overview 
The clay liner will be replaced with a BGM in locations where the installation of the clay liner has been delayed by 
inclement weather. 

2.2 Location of BGM 
BGM will be installed in the northern and north-eastern portions of Cell 1 in areas where the construction of the 
clay liner has been delayed. The clay liner will be replaced with BGM for 12.8 hectares of the 64.3 hectares of the 
floor of Cell 1 (20% of floor clay liner area). The extent of the replacement BGM in Cell 1 is shown in Drawing 61-
37226-C061 in Appendix A. 
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2.5 Subgrade preparation 

2.5.1 Partial clay lined
In areas where the construction of the clay liner has commenced but has not been completed (CL11A), the upper 
200 mm will be removed, and the residual clay liner will be tested to confirm that the moisture content of the clay 
liner is -2% to +2% of Optimum Moisture Content (OMC) and clay liner has been compacted to 95% Modified 
Maximum Dry Density (MMDD). If the clay liner meets these requirements, the surface will be trimmed and rolled 
with a flat drum in preparation for the installation of BGM.

Pebbles on the surface will not be angular and will not have a diameter greater than 20 mm to ensure the integrity 
of the BGM under load. The prepared subgrade will be visually inspected before the BGM is installed to ensure
that the subgrade complies with this requirement.  

If the clay liner does not meet the requirements, it will be removed, and the subgrade will be prepared in 
accordance with Section 2.5.2. 

2.5.2 Foundation preparation 
Areas where the foundation preparation (clearing, grubbing, topsoil stripping and proof rolling) has been completed 
in accordance with the Technical Specifications (CL08A, CL09A, CL12A and CL12AB) or where foundation 
preparation has been completed and the area has been approved for clay placement (CL11B and CL11C) will be 
trimmed and rolled with a flat drum in preparation for the installation of BGM. Pebbles on the surface will not be 
angular and will not have a diameter greater than 20 mm. 

2.5.3 Natural ground 
If natural ground is encountered, it will be prepared for BGM installation in accordance with the requirements for 
foundation preparation in the technical specifications. Prepared foundations will be trimmed and rolled with a flat 
drum in preparation for the installation of BGM. Pebbles on the surface will not be angular and will not have a 
diameter greater than 20 mm. 

2.5.4 Non Structural Fill 
General fill along the TSF1 southern embankment (CL08A, CL09A, CL11C AND CL12B) to raise the elevation to 
the tailings underdrainage level will be constructed in accordance with the original  design. Once the fill has been 
placed, it will be trimmed and rolled with a flat drum in preparation for the installation of BGM. Pebbles on the 
surface will not be angular and will not have a diameter greater than 20 mm.

2.6 BGM installation

2.6.1 Installation 
The BGM will be installed from the top of the embankment (highest elevation) to the floor (lowest elevation) to 
minimise the potential for water to seep underneath the BGM during the installation. The BGM will be anchored in 
an anchor trench located on the RL 1268 m powerline corridor on the southern TSF 1 embankment and on the 
crest of north-eastern TSF4 embankment.  

The anchor trench will be excavated using an excavator and will be 600 mm (W) by 600 mm (D) to provide 
sufficient resistances (0.36 m3 of clay per m, 615 kg/m at 1,710 kg/m3) to retain the BGM during tailings deposition. 
Once the BGM has been placed in the anchor trench in accordance with the design drawings, the anchor trench 
will be backfilled with the excavated spoil and compacted to 95% MMDD at -2% to +2% OMC. High friction angle 
BGM will be used on the embankments to further prevent the BGM from slipping down the embankment during 
deposition. 

The anchor trench details are provided in Drawing 61-37226-C062 in Appendix A. 

BGM panels will be joined by overlapping the edges by 200 mm and torch welding the overlapped BGM together 
to form a watertight seam. BGM will be installed by a competent and appropriately qualified installer. 
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Figure 2 Stability analysis result for original north-eastern embankment – long term

Figure 3 Stability analysis result for original north-eastern embankment – post seismic

The results of the stability analysis for the revised north-eastern embankment is provided in Figure 4, Figure 5 and 
Figure 6 and the revised north-eastern embankment design is provided in Drawing 61-37226-C063 in Appendix A

Stability analyses of the revised embankment design has confirmed that change to geometry does not affect the 
integrity of the north-eastern embankment.
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Figure 4 Stability analysis result for revised north-eastern embankment – post seismic

Figure 5 Stability analysis result for revised north-eastern embankment – undrained conditions with liquefaction
(conservative conditions assuming tailing underdrain not performing as designed)
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side although Cell 1 will be commissioned first. The staged raising of the dividing embankment allows for 
continuous tailings deposition during construction by moving the pipeline to the raised zone as required. 

The changes to the initial construction staging because of the partial replacement of the clay liner with BGM does 
not impact the design or the integrity of TSF4.

3.7 Containment considerations 
Based on the site topography, the floor footprint of TSF4 is expected to develop until the RL 1275 m raise 
(assuming 5 m raises) as shown in Appendix A. Raise RL 1280 m onwards, until the final stage (RL 1295), will 
only require embankment raising.

The extent of the tailings for RL 1261, RL 1265, RL 1270 and >RL 1275 is provided in Appendix A. 

The changes to the embankment design due to the staged construction the Cell 1 starter embankment do not 
impact the design or the integrity of TSF4. 

3.8 Impact on concurrent construction 
Concurrent construction of Cell 1 and deposition into Cell 1 is not expected. The construction and deposition 
sequencing are as follows: 

– Cell 1 to be constructed to RL 1261 m, followed by Critical Containment Infrastructure Report to RL 1261 
(with as constructed drawings) 

– Construction to continue to final RL 1265 m  

– Approval to commence Time Limited Operations for Stage 1a  

– Operation of Cell 1a to commence with pipelines at RL 1261 m, with freeboards maintained in reference to 
RL 1261 crest (while approval to operate Cell 1 at RL 1265 is being obtained) 

4. Environmental impacts and risks 

Reducing the crest height of the starter embankment or replacing 20% of the clay liner with BGM does not change 
the design of TSF4 Cell 1. In particular the changes will improve the effectiveness of the containment system by 
reducing the loading to the environment. Therefore, the changes to the design will reduce the impacts to the 
environment. 

5. Risks to the integrity of Cell 1

The changes to the TSF4 Cell 1 starter embankment design and the staged construction of TSF4 Cell 1 do not 
change the design principles and consequently the integrity of Cell 1 is not expected to be affected. 

6. Conclusion 

Construction of the TSF4 Cell 1 starter embankment in stages and replacing 20% of the clay liner with BGM does 
not materially change the design of TSF4 and will have no additional impact on the receiving environment. 
Anticipated impacts are in line with what has already been predicted, notably seepage and the source – pathway – 
receptor assessment. The staged construction will not impact the structural integrity of Cell 1. 

 

 

 
  



















 

           
 

 

 

Appendix B
BGM Manufacturer Data Sheets 
  
  
















