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Dear Nicholas, 

1. Introduction 

1.1 Background 
Due to construction and logistics 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 with 
reduced winter evaporation rates. Consequently, the target crest height of the Cell 1 starter embankment of 
RL 1256 will not be achieved by May 2023. 

TSF2 is expected to reach capacity in September 2023 and, to prevent interruptions 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 June 2023, 
with commissioning (Time Limited Operations – TLO) commencing in August 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 September 2023. Cell 1 is planned to receive tailings nominally for one year to allow adequate time to 
complete construction of Cell 2.  

This report has been prepared to provide supporting information for the submission of a revised Works Approval 
Application (WAA) for TSF4 Cell 1 Stage 1a to the Department of Water and Environmental Regulation (DWER).  
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Figure 1 Locations of seepage modelling sections 

 

The underdrainage system consists of two Draincoil DN160 pipes located within a gravel trench along the 
upstream toe of TSF4 Cell 1. The underdrainage system has been sized to accommodate a flow of 
311,900 m3/year, which is 1.8 times greater than the anticipated full height seepage (i.e., 1.8 factor of safety). 

Increase to the ROR will temporarily increase the seepage but this increased transient seepage rate will be less 
than the steady state seepage design capacity at the final height. Consequently, the transient increase in seepage 
associated with an increase in the ROR is not expected to affect the performance of the underdrainage or the 
design of TSF4. 

2.2.3 Impact of increased ROR on stability 
The TSF4 design is based on the coarser tailings adjacent to the embankments being effectively drained by the 
underdrainage at full height and mitigating the risk of static or seismic liquefaction of the tailings.  

The capacity of the underdrainage system is greater than the transient increase in seepage and the increase in the 
ROR is not expected to affect the performance of the underdrainage. As the geotechnical conditions are 
unchanged an increase in ROR is not expected to impact the stability or design of TSF4. The increased ROR may 
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result in a delay in the draining of the tailings. The impacts of the performance of the underdrainage on stability 
has been investigated below. 

In addition, as per the design, an observational approach has been adopted to the operation and construction of 
TSF4 and vibrating wire piezometers will be installed at TSF4 and the pore pressure within the tailings will be 
monitored during operation to confirm that the coarser tailings are draining effectively. If the monitoring indicates 
that the tailings are not draining effectively additional drainage will be included in the subsequent raise designs as 
necessary. 

To assess the impact on stability if the underdrainage did not perform as designed, a supplementary upstream 
stability assessment assuming undrained behaviour and liquefaction of the all the tailings has been undertaken. 
The supplementary stability assessment confirmed that TSF4 meets the stability requirements (FoS=1.76) in this 
conservative and unlikely scenario. The stability assessments for the design conditions (drained conditions with 
strain softening) are provided in Figure 2 and the stability assessment for undrained conditions with liquefaction 
are provided in Figure 3. 

 

 

Figure 2 Upstream stability assessment for design conditions 
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Figure 3 Upstream stability assessment for undrained conditions with liquefaction 

With regards to the stability of the downstream slope, stability modelling has confirmed that the failure surface 
does not intercept the tailings. Therefore, the stability of the downstream slope is not impacted by the increase 
ROR.  

A review of the stability has confirmed that an increase in the ROR is not expected to affect the stability of TSF4. 

2.3 Construction staging 

2.3.1 Overview 

An embankment elevation of RL 1261 m, for the Stage 1a starter embankment for Cell 1 will provide the following: 

– Approximately 6 month of storage capacity 

– Tailings beach area of ~57 hectare 

– Rate of rise of 6.5 m/year when nearing RL 1261 m 

2.3.2 Perimeter embankments 
The starter embankment of TSF4 will be constructed and commissioned in stages. First, the construction of Cell 1 
Stage 1a to RL 1261 will be completed. Cell 1 Stage 1a will be commissioned (TLO) and Cell 1 Stage 1 (RL 1265) 
and the Cell 2 starter embankment (RL 1265) will be constructed. Deposition will commence in Cell 1 after the 
completion of the Cell 1 Stage 1 construction in accordance with the approved Stage 1a TLO and will change to 
Cell 2 once the Cell 2 starter embankment construction has been completed. Cell 2 will be filled to the maximum 
storage elevation and deposition will then revert to Cell 1. Cell 1 will receive tailings until the maximum storage 
elevation of RL 1265 is reached. Following the initial deposition, subsequent raises will be constructed annually 
using a centreline raising methodology and will alternate between Cell 1 and Cell 2 to the final embankment crest 
elevation of RL 1295 m. 
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2.3.3 Dividing embankment 
The divider embankment will be constructed using a staged centreline raising methodology. The initial construction 
comprises a clay starter embankment with general rockfill placed on the eastern side. The starter embankment will 
be keyed into the hard clay foundation with a 4 m wide cut-off trench. An underdrainage system will lower the 
phreatic surface within the tailings and ensure the tailings surface is adequately drained for subsequent 
embankment raise construction.  

Each lift above RL 1265 will be nominally 5 m high and will be constructed along the same centreline with an 8 m 
wide clay zone. Cell 2 will be raised ahead of Cell 1 and therefore the raising of the dividing embankment will be 
undertaken in two stages (Stage A and Stage B). The Stage A construction comprises the construction of the clay 
zone to the full raise height while deposition occurs in Cell1. Once the full Stage A raise height has been reached 
deposition will revert to Cell 2 to allow the construction of Stage B raise. The Stage B construction consist of the 
construction of the mine waste rockfill to the full raise height. The clay zone has been designed to be on the Cell 2 
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 as a result of reducing the starter embankment crest height does 
not impact the design or the integrity of TSF4. 

2.4 Embankment design 
To enable TSF4 Cell 1 to receive tailings by September 2023 and allowing sufficient time for the DWER approval 
process, the starter embankment design for Cell 1 has been amended to Cell 1 Stage 1a (RL 1261) and Cell 1 
Stage 1 (RL 1265). At the time of writing the Cell 1 starter embankment was at RL 1258.7. To ensure 
uninterrupted deposition of tailings, only the clay embankment portion of starter embankment will be constructed 
from RL 1258.7 to RL 1261 during Stage 1a. Once the clay zone construction has been completed the mine waste 
rock embankment will be constructed concurrently with the Cell 1 Stage 1 works. 

Typical sections of the RL 1261 Cell 1 starter embankments and corresponding RL 1265 sections for comparison 
are provided in Appendix A. 

2.5 Critical containment considerations 
Based on the site’s 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 stage construction the Cell 1 starter embankment does not 
impact the design or the integrity of TSF4. 

2.6 Stability 
The geotechnical conditions (strength, behaviour, etc.) for the Stage 1a and Stage 1 Cell 1 starter embankment 
are not changed by the reducing the Cell 1 embankment height and the design or stability of the Stage1a and 
Stage 1 Cell 1 starter embankment are not affected by the reduction in the height of the starter embankment.  

2.7 Water balance 

2.7.1 Freeboard 
Freeboard will not be affected and will be maintained for both tailings and water as per original design: 

– Tailings beach will not exceed 0.3 m below crest elevation (volumes noted in Table 2 account for that) 

– Pond will not exceed 0.9 m below crest elevation 

2.7.2 Decant 
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4. Risks to the integrity of Cell 1 

The reduction in crest height to the TSF4 Cell 1 starter embankment to RL 1261 and the staged construction of 
TSF4 Cell 1 does not change the detail design principles and consequently the integrity of Cell 1 is not expected to 
be affected. 

5. Conclusion 

Construction of the TSF4 Cell 1 starter embankment in stages does not 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. 
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