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Executive summary 

This report documents the redesign of the Cell 1 raise of the Tailings Storage Facility 4 (TSF4) at the Talison 
Lithium Pty Ltd (Talison) mine site in Greenbushes, Western Australia.  

GHD originally design the raise of both Cell 1 and Cell 2 to the crest RL 1275 m (GHD, 2025a), Cell 2 is currently 
under construction. Talison requested update of the Cell 1design, to achieve the crest elevation of RL 1277.5 m to 
allow deposition in each cell for one year, starting and ending during the wet season, uninterrupted construction 
during the dry season and sufficient time for approval application (by others).  

This report is an Addendum to the original design report (GHD, 2025a), summarising changes related to the crest 
elevation update. Items unaffected or unchanged are not include in the addendum, therefore both documents shall 
be read together. 

The key items affected and summarised in the addendum are: 

– Storage capacity review, with redesigned raise allowing more than 1 year of capacity in Cell 1 (total pf 14-15 
months of capacity expected when comparing to January 2026 beach survey) 

– Review of the 2025 groundwater monitoring data provided by Talison – no continuous or progressive 
increases in metal concentrations were observed over the monitoring period, suggesting that the existing 
barrier is functioning as intended and maintaining consistent containment performance. There is no impact on 
the redesign  

– Raise of the northern embankment of Cell 1 to the RL 1277.5 m exceeds the adjacent Tailings Storage 
Facility 1 (TSF1) crest elevation. The raise geometry of the northern Cell 1 embankment has been updated, to 
avoid the TSF4 crest encouraging on the TSF1 upstream tailings.  

– Adjacent TSF1 is currently being excavated (remining operations) with tailings elevations lower than assumed 
in the original design, and to be excavated further. GHD assumed that at the time of the TSF4 Cell 1 raise, 
TSF1 tailings had been excavated to the RL1264 m. TSF1 will require infilling at the interface with TSF4 to 
support stability as shown in Drawings (Appendix A). It shall be noted that rate of the loading with Infill is to be 
determined and in not in scope of this addendum. Talison is planning a field trial to support the future 
assessment of the loading rate. Infilling shall not be placed without the Engineer of Record (EoR) approval.  

– Stability assessment update (required Factors of safety are met). 

– Embankment geometry updates as shown in Drawings (Appendix A) 

This addendum is subject to and must be read in conjunction with the original design (GHD, 2025a), limitations set 
out in Section 1.6, Section 2 and throughout the report.  
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1. Introduction 

1.1 Project background 
To meet ongoing operational requirements Talison Lithium Limited (Talison) is proposing to raise the existing 
Tailing Storage Facility 4 (TSF4) at the Greenbushes Lithium Mine.  

TSF4 comprises two (2) cells that are raised alternately. The Cell 1 and Cell 2 raises to RL 1270 m were 
completed in Quarter 1 and Quarter 2 of 2025. GHD issued design for the RL 1275 m raise design in May 2025 
(GHD, 2025a). Cell 2 and the divider embankment between the two cells are currently being raised to RL 1275 m 
in accordance with this design. 

To increase capacity and support the subsequent approvals, deposition and construction schedules Talison 
requested that the crest elevation of Cell 1 be increased to provide a minimum of 12 months storage capacity. 

The increased crest height will  

– Increase storage capacity to at least 12 months in one cell and will consist of increasing the Cell 1 crest from 
RL 1275 m to RL 1277.5 m) 

– Enable construction during the dry season 

– Allow beach to develop to the full design height and allow sufficient time for TLO approval  

– Minimise the required harvesting of the coarse tailings for sand platforms for future raises 

– Minimise cost of construction and impacts on operating cells 

– Enable construction during the dry season 

This report documents a redesign for Cell 1 (Cell 1 only) to minimise the new crest of RL 1277.5 m, assuming Cell 
2 is currently being constructed to RL 1275 m as per the original design (GHD, 2025a).  

1.2 Redesign objective 
The objective of the TSF4 Cell 1 redesign is to: 

– Increase the storage capacity of Cell 1 to at least 1 year from levels in the most recent survey. Required 
volume is noted in Table 2.1  

– Retain the raise of the TSF4 Cell 1 northern embankment of the RL1277.5 m raise on the existing TSF1 
southern embankment crest to minimise encroachment into TSF1 

1.3 Purpose of this report addendum 
Purpose of this Addendum Report is to document the changes to the RL 1275 m design associated with the 
increase in the Cell 1 crest elevation change from RL 1275 m to RL 1277.5 m.  

1.4 Report structure 
This report is an addendum to the TSF4 RL 1275 m Raise Detailed Engineering Design Report (GHD, 2025a) and 
should be read in conjunction with the RL 1275 m raise design report. The RL 1277.5 m raise design report 
documents all changes to the previous Cell 1 RL 1275 m raise design report. Where items in the RL 1275 m raise 
design report has remained unaffected by the increase in the crest height the reader is referred to the TSF4 
RL 1275 m Raise Detailed Engineering Design Report. 

1.5 Scope  
The following key tasks were undertaken as a part of the Cell 1 redesign: 

– Review of beach slopes and storage capacity check for the updated crest elevation 

– Slope stability review (1277.5 and final height) 
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– Cell 1 embankment re-design (perimeter, divider, TSF1 interface, decant access causeway) 

– Update the Cell 1 RL 1275 m Drawings. Drawings shown in Appendix A are included as a standalone new set 
for Cell 1. Cell 2 Drawings are not included 

– 3D Model update  

– Addendum report covering aspects affected by the redesign  

Following is excluded from the scope: 

– Operations, Monitoring and Surveillance (OMS) manual. This will be undertaken as part of the commissioning 
stage and will be subject to a separate proposal 

– Cost estimates  

– All mechanical, electrical and instrumentation design engineering works for the project 

– Detailed closure plan  

– Undertaking the application for approval 

– Geotechnical investigations 

– Site wide water balance 

1.6 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 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. 

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. 

GHD has prepared the 12685165-GHD-01-77-MDL-CI-00001_Rev 01 (“Model”) for, and for the benefit and sole 
use of, Talison Lithium Pty Ltd to support construction information only and must not be used for any other 
purpose or by any other person.   

The Model is a representation only and does not reflect reality in every aspect. The Model contains simplified assumptions to 
derive a modelled outcome. The actual variables will inevitably be different to those used to prepare the Model. Accordingly, the 
outputs of the Model cannot be relied upon to represent actual conditions without due consideration of the inherent and 
expected inaccuracies. Such considerations are beyond GHD’s scope.  

The information, data and assumptions (“Inputs”) used as inputs into the Model are from publicly available sources or provided 
by or on behalf of the Talison Lithium Pty Ltd, (including possibly through stakeholder engagements). GHD has not 
independently verified or checked Inputs beyond its agreed scope of work. GHD’s scope of work does not include review or 
update of the Model as further Inputs becomes available.    

The Model is limited by the mathematical rules and assumptions that are set out in the Report or included in the Model and by 
the software environment in which the Model is developed.  

The Model is a customised model and not intended to be amended in any form or extracted to other software for amending. 
Any change made to the Model, other than by GHD, is undertaken on the express understanding that GHD is not responsible, 
and has no liability, for the changed Model including any outputs. 

GHD has prepared this report on the basis of information provided by Talison Lithium Pty Ltd and others who provided 
information to GHD (including Government authorities)], which GHD has not independently verified or checked beyond the 
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agreed scope of work. GHD does not accept liability in connection with such unverified information, including errors and 
omissions in the report which were caused by errors or omissions in that information. 

2. Basis of design 

2.1 General 
The design objectives are annotated in Section 1.2 and the Scope of Work in Section 1.5.  

The Basis of Design (BoD) noted in this section address the following Cell 1 redesign aspects: 

– Geomembrane liner design – update to geometry 

– Perimeter and divider embankment geometry 

– Slope stability and seepage analysis  

– Elevated drainage system 

– Capacity review 

There are no changes to the following aspects from the original RL 1275 m design (GHD, 2025a): 

– Design principles, intent and philosophy  

– Design standards and criteria  

– Site background conditions (site location, climate, topography, surface water, geology, hydrogeology, 
previous land use, existing TSF landforms, powerlines arrangement, tailings retreatment plant positioning, site 
access) 

– Tailings properties (no inconsistencies with previous assumptions were observed or reported to GHD) 

– Underdrainage performance 

– Seismic assessment  

– Settlement and deformation assessment (was carried out for the ultimate TSF4 height) 

– Water balance 

– Tailings deposition strategy and tailings management principles 

– Dambreak modelling (was carried out for the ultimate TSF4 height) 

– Population at risk and ANCOLD consequence category (High B) 

– Background geotechnical data, geotechnical parameters and liquefaction assessment 

– Surface water management  

– Closure design 

Details for the above aspects are summarised in the original RL 1275 m design report (GHD, 2025a) and are not 
included in the addendum report.  

2.2 Key assumptions 
The RL 1277.5 m raise design is based on the following assumptions: 

– The design parameters used in the RL 1275 m design (GHD, 2025a) is applicable except where indicated. 

– The 7.5 m high TSF embankment raise will be constructed from mine waste rock and suitable subgrade 
material (for the installation of BGM liner) sources from Talison’s mining operations  

– A bituminous geomembrane (BGM) liner will be installed on the upstream perimeter embankment of the 
RL 1277.5 m raise and the Cell 2 side of the divider embankment. ES3 BGM will be used to line all the 
embankments 

– The survey provided by Talison is and accurate reflection of the levels and conditions at TSF1. GHD has not 
independently verified the accuracy or correctness of the provided survey 
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3. Current facility performance 

3.1 General performance 
The original RL 1275 m design report included a summary of facility performance based on the 6 months facility 
performance audit carried out in 2024 and 2024 groundwater monitoring results. 

GHD reviewed monitoring data for Q1, Q2 and Q3 quarterly monitoring reports (Appendix C) and groundwater 
monitoring results for 2025. The review confirmed a satisfactory performance of TSF4 and no impacts on the 
redesign were identified.  

3.2 Groundwater monitoring results 
A total of 24 monitoring boreholes have been installed along the perimeter of TSF4 at 8 monitoring locations. The 
locations of the monitoring boreholes are shown in Figure 3.1. 

The original RL 1275 m design report included a summary of facility performance based on the 2024 groundwater 
monitoring results 

Talison provided additional groundwater monitoring data for 2025 (Appendix C). Available results for the TSF4 
boreholes (Figure 3.1) are shown in Figure 3.2 to Figure 3.4 (combined, per metal) and Figure 3.5 to Figure 3.12 
(per bore hole). The groundwater monitoring results indicate: 

– Fluctuations of levels - line with the expected behaviour 

– No  increasing trend in Contaminants of Concern (COCs) is noted 

– No impact on the Cell 1 redesign  

 
Figure 3.1 Groundwater monitoring locations (GHD, 2025b) 
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Figure 3.2 Arsenic concentration in TSF4 groundwater monitoring bores (Figure 3.1) based on provided data (Appendix C) 

 
Figure 3.3 Lithium concentration in TSF4 groundwater monitoring bores (Figure 3.1) based on provided data (Appendix C) 

 
Figure 3.4 Nickel concentration in TSF4 groundwater monitoring bores (Figure 3.1) based on provided data (Appendix C) 
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Figure 3.5 Arsenic, Lithium and Nickel concentration levels in MB24_01 (Figure 3.1) 

 
Figure 3.6 Arsenic, Lithium and Nickel concentration levels in MB24_02 (Figure 3.1) 

 
Figure 3.7 Arsenic, Lithium and Nickel concentration levels in MB24_03 (Figure 3.1) 
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Figure 3.8 Arsenic, Lithium and Nickel concentration levels in MB24_04 (Figure 3.1) 

 
Figure 3.9 Arsenic, Lithium and Nickel concentration levels in MB24_05 (Figure 3.1) 

 
Figure 3.10 Arsenic, Lithium and Nickel concentration levels in MB24_06 (Figure 3.1) 
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Figure 3.11 Arsenic, Lithium and Nickel concentration levels in MB24_07 (Figure 3.1) 

 
Figure 3.12 Arsenic, Lithium and Nickel concentration levels in MB24_08 (Figure 3.1)  
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4. Storage capacity review 

4.1 General 
The storage capacity review has been undertaken to support the redesign objective (Section 1.2). of providing at 
least 1 year of storage in Cell 1.  

GHD utilised the Muk3D software to simulate the final tailings surface at Cell 1 and calculate the volume between 
the final tailings surface and the latest survey. 

The storage capacity review comprised: 

– Reviewing beach slopes from the provided survey data (Section 4.2) 

– Modelling the embankment raise in 12D software and simulate the tailings beach at cell capacity in Muk3D 
software (Section 4.3) 

– Sensitivity assessment to support the conservative approach (Section 4.4) 

4.2 Beach slope review 
Beach slope review was based on the November 2025 survey of Cell 1 provided by Talison. This survey was the 
latest available at the time of assessment and deemed more representative than earlier surveys more affected by 
the early stages of the TSF operation and initial beach establishment.  

GHD analysed 15 sections shown in Figure 4.1 targeting top of the spigot location and direction perpendicular to 
the beach contours. Graphs are shown in Figure 4.2, with sections from west, east, north and south represented 
by different colour.  

The beach slope review identified: 

– Concave beach slope with relatively steep initial section 

– Beach is generally well developed from south, west and north and trends can be observed 

– Eastern beach slopes result in flatter grades; this is due to the topography involving current deposition from 
the hillside. Eastern beach is expected to unify when the hillside is covered with tailings as the deposition 
moves up 

– Pond is positioned approximately 150 m from the embankment. There is no bathymetric data for TSF4 

– The best fit and lower bound (steeper) beach slopes. The beach slope ranges are shown in Table 4.1 and 
Table 4.2 

– GHD adopted best estimate beach slope for further assessment, with following assumptions: 

• Subaqueous beach slopes are assumed to be 0.5 % in line with the original design (originally based on 
historical observations) 

• Last grade observed in graphs is applicable up to the pond interface (relevant when pond is further away 
from embankments) 

– Adopted beach shown in Figure 4.3 are: 

• 5.5 % for 20 m from the spigot 

• 4.5 % between 20 m and 50 from the spigot 

• 2 % between 50 m and 90 m from the spigot 

• 1.5 % between 90 m from the spigot and pond interface 

• 0.5 % - subaqueous 
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Figure 4.2 Beach slopes for locations shown in Figure 4.1 

 
Figure 4.3 Adopted best estimate beach slope 

4.3 Storage capacity  
Storage capacity check has been carried out for the following case: 

– Adopted best estimate beach slope (Figure 4.3) 

– Tailings density of 1.4 t/m3 (settled dry density) 

– Base surface - 05/01/2026 beach survey (latest available at the time of the capacity review) 

– Maximum tailings elevation of 1277.2 m (0.3 m) below the crest in line with freeboard requirements 
(Section 5.6) 

– Pond 200 m from embankments (0.5 % subaqueous beach slope has been manually added to the base 
surface) 

– Spigot spaced at 50m centres (as observed) 

Result indicates approximately 6 Mm3 (8.4 Mt) of available storage between January 2026 and Cell 1 capacity for 
tailings. An indicative tailings surface profile at capacity is shown in Figure 4.4 
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Figure 4.4 Tailings beach at capacity (result from Mik 3D software showing 0.5m contours)) 

4.4 Sensitivity 
GHD carried out additional sensitivity analysis for the following scenarios: 

– Fixed pond volume of 120,000 m3. This pond is closer to embankment than standard 200 m  

– Steeper beach slope 

Results shown in Table 4.3 indicate the target annual storage of 4.7 Mm3 is achieved for analysed cases and 
capacity of Cell 1 expected to be reached between February and April 2027. It is essential however to periodically 
verify the modelling input parameter and review the capacity. 
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5. Cell 1 raise re-design 

5.1 Layout 
The Cell 1 perimeter embankments will be raised via a centreline construction methodology from a crest level of 
RL 1270 m to RL 1277.5 m.  

Cell 2 embankment is currently being raised to RL 1275 m as per the RL 1275 m design (GHD, 2025a).  

Future centreline raises are planned to be undertaken in 7.5 m increments up to a final crest RL 1295 m, these 
raises are not included in the RL 1277.5 m design. 

The RL1277.5 m layout is shown in Figure 5.1 

 
Figure 5.1 TSF4 Cell 1 layout 

5.2 Embankment geometry 

5.2.1 Perimeter embankment – south and east 
The RL 1277.5 m perimeter embankment raise design uses a centreline construction methodology and crest width 
of 31.5 m matching previous raises. The embankment raise is primarily constructed from mine waste rock, and 
BGM is installed along the upstream face as a liner to provide containment of supernatant liquor. 

The perimeter embankments’ downstream slope will be constructed from mine waste rock at a slope of 3(H):1(V). 
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A clean tailings sand platform will be mechanically placed to RL 1270 m to provide a foundation to construct the 
RL 1277.5 m raise and allow for a working space to tie in the BGM liner. 

The upstream slope will comprise an ES3 BGM ES3 liner placed over a nominal 5m thick layer of suitable 
subgrade material at a slope of 3(H):1(V). The ES3 BGM will be installed on top of the subgrade material from the 
top of the embankments (highest elevation) to the RL 1270 m embankment elevation. The ES3 BGM liner will be 
secured in an anchor trench at the crest of the RL 1277.5 m raise and welded to the ES1 BGM ES1 installed on 
the tailings sand platform. The ES1 BGM will be welded to the ES3 BGM installed as part of the RL 1270 m raise 
to provided containment. 

A cushion geotextile and a protective clean tailings sand layer will be installed to protect this ES1 BGM  liner from 
damage during the construction of the mine waste rock portion of the RL 1277.5 m raise.  

A typical cross section is shown in Figure 5.2. 

 

 
Figure 5.2 TSF4 Cell 1 raise perimeter embankment geometry 

5.2.2 Northern embankment at TSF1 interface 
The RL 1277.5 m northern embankment raise is designed to minimise encroaching of the TSF4 northern 
embankment on the upstream side of TSF1 starter embankment. The TSF1 starter embankment positioning is 
based on the interpretation of the internal geometry undertaken in the Recommissioning post remining proof of 
concept report (GHD, 2020a). Distance of 20m has been applied from the current RL1270m embankment as 
shown in Figure 5.3.  

The TSF4 RL 1277.5 m embankment is 20m wide, with 1(V):3(H) slopes, with BGM liner tied in to existing and 
extended to the face of the new raise. There are two different typical sections (Figure 5.1) identified along the 
TSF1 interface: 

– Section C, typical for the eastern side of cell 1. Existing RL 1270m bench can accommodate the RL 1277.5 m 
raise of TSF4. Sand platform is added for constructability to provide enough construction room. Section C is 
shown Figure 5.4 

– Section D, typical for the western side of cell 1, where sand platform partially supports the raise. Section D is 
shown Figure 5.5 

TSF1 is currently being excavated (remining of tailings), with excavation expected to reach about RL 1264 m at 
the time of construction of the TSF4 Cell 1 raise to RL 1277.5 m. To support the stability of TSF1 embankment, 
infilling of the downstream side of the TSF4 Cell 1 northern embankment (upstream side of the TSF1 southern 
embankment) is required. Talison will Infill the void adjacent to the TSF4 Cell 1 northern embankment with mine 
waste rock to RL 1269.5 m. Approval for the infilling is currently being reviewed by the regulators under an 
application to amend the mining license. The TSF4 Cell 1 northern embankment will not be raised until the infilling 
has been completed. 
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Figure 5.3 TSF4 northern embankment setup reference 

The Infilling placement rate has been preliminarily assessed using Skempton’s pore water pressure equation and 
the B-bar approach. The assessment concluded that the placement of the mine waste rock in no greater than 
0.5 m thick lifts is required to avoid unacceptable pore water pressures developing. In addition, to allow for the 
dissipation of excess pore water pressure the subsequent lift can only be placed 14 days after the preceding lift 
had been placed. 

Up to 6 vibrating wire piezometers (VWPs) will be installed in the footprint of the RL 1277.5 Infill to monitor the 
increase in pore water pressure in the underlying tailings. Continuous pore pressure measurements will be 
reviewed at the end of each shift and before the commencement of the next shift to ensure that increase in pore 
water pressure due to the loading is within acceptable limits. Before the placement of the subsequent lift the pore 
water pressure measurements will be reviewed to ensure that sufficient dissipation of the excess pore water 
pressures have occurred prior to placing the subsequent lift. 

The Infilling placement rate has been assessed using the information available at the time of writing this report and 
will be reviewed and potentially optimised following the completion of a supplementary geotechnical investigation. 
In particular, residual excess pore water pressure in the tailings must be determined so that loading of TSF1 with 
future mine waste rock Infilling or ore storage can be undertaken safely and without causing static liquefaction of 
the underlying tailings.  
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Figure 5.4 TSF4 Cell 1 raise, Section C 

 

 
Figure 5.5 TSF4 Cell 1 raise, Section D
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5.2.3 Divider embankment 
The divider embankment is currently being raised to RL 1275 m in accordance with the RL 1275 m design (GHD, 
2025a). Raise the divider embankment from RL 1275 m to RL 1277.5 m will comprise mine waste rock with a BGM 
liner on the Cell 2 face. A sand platform will be conducted on both sides of the divider to provide foundation for the 
raise. Typical section is shown in Figure 5.6 

 
Figure 5.6 TSF4 Cell 1 raise, Section E – divider embankment 

5.2.4 Decant causeway 
The decant causeway is designed with a 10 m wide crest and 2 (H):1 (V) embankment slopes. The causeway shall 
be extended to reach middle of the pond and support decant recovery as shown in Figure 5.7 

Tailings which are in, and adjacent to, the current decant pond are likely to be soft. The mine waste rock to be 
placed down to the original floor level of the TSF4 Cell 1. The construction methodology nominated by the 
contractor should consider safe construction methods, i.e. end tipping and placing mine waste rock over soft 
tailings areas. 

 
Figure 5.7 Decant causeway layout 

5.3 Construction materials 
There is no change to the construction material selection or placement methodology specified in the original 
RL 1275 m raise design (GHD, 2025a). 
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5.4 Seepage assessment 
Seepage modelling was undertaken to estimate the phreatic surface through the embankment for used in the 
stability assessment (Section 5.5). Results are incorporated and shown in the stability assessment Figures 
(Appendix B). 

There are no changes from the original RL 1275 m design (GHD, 2025a) to the following: 

– Underdrainage – it is existing and sized for the RL 1295 m raise. No changes to the previously reported flow 
are expected due to the interim raise height change (RL 1277.5 m instead of RL 1275 m)  

– Elevated underdrain objectives, elevation and details – as starting tailings elevation for this raise remains 
unchanged (RL 1270 m). Only the positioning of the drains has been shifted adjacent the northern wall, to 
accommodate northern embankment geometry changes.  

– Material parameters or BGM permeability. Parameters have remained unchanged and are shown in Table 5.1 
for reference 

Changes were made to the TSF4 Cell 1 geometry (Section 5.2) and the maximum tailings/pond water level 
assumptions for the raise. The boundary conditions for the phreatic line development are annotated in Section 5.5 
as needed.  
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Figure 5.8 Stability sections location 

5.5.3 Phreatic surface 
GHD carried out seepage assessment (Section 5.4) to determine the phreatic surface for stability modelling, using 
following assumptions/inputs: 

– Pond level at TSF4 assumed 1.5 m below the crest and 200 m from the embankment. This is considered 
conservative. Due to the observed beach slopes (Section 4.2), pond level at 200 m from the embankment is 
expected to be nearly 5 m below the crest.  

– Additional sensitivity based on the current beach profile and observed pond distance (Section 4.2). The 
sensitivity check included: 

• Pond level at freeboard – 0.9 m below the crest (Section 5.6) 

• Pond 50 m from the embankment with working elevated drainage at RL 1270 m (included in this design) 

– Groundwater table RL 1243 m in Section A and RL1262 m in Section B 

– Effective underdrainage at the upstream toe of the starter embankment of TSF4.  

– Pond level at TSF1 assumed reduced from original RL 1266.8 m to RL 1263.9 m (just below the observed 
excavations) due to dewatering during remining operations 

5.5.4 Material parameters 
Parameters used in the original design (GHD, 2025a) have been applied to this assessment. Parameters are 
shown in Table 5.4 for reference.  
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5.5.5 Stability results and discussion 
Results shown in Table 5.5 and Appendix B indicate: 

– Proposed geometry (Section 5.2) results in satisfactory factors of safety within specified assumptions and 
criteria 

– TSF1 interface requires minimum Infilling as shown in Section 5.2.2. Loading undertaken in 0.5m lifts with a 
minimum of 14 days between subsequent lifts will provide sufficient time for increased pore pressure to 
dissipate before the next lift is placed. The placement rate and thickness of the mine waste rock will be 
optimised once the supplementary geotechnical investigation and associated geotechnical numerical 
modelling has been completed.   

Critical conditions such as pore pressures, underdrain performance, and beach drying should be confirmed during 
the TSF4 operation. The assumptions should be reviewed before the design of each lift. 
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5.6 Freeboard 

5.6.1 Freeboard criteria 
The decant pond is designed to be centrally located in Cell 1. There is no change to the freeboard criteria 
summarised in the original design (GHD, 2025a). The freeboard criteria for TSF4 Cell 1 and Cell 2 were informed 
by: 

– ANCOLD Guidelines on Tailings Dam (ANCOLD, 2019). ANCOLD Guidelines recommend that the freeboard 
for a TSF be defined based on the facility’s consequence category. ANCOLD’s freeboard definitions are 
shown in Figure 5.9 

– The DMIRS Guidelines (Department of Mines and Petroleum, 2015) also define the required freeboard for 
TSF in addition to the storm surcharge. DMIRS define an “operational freeboard” and a “beach freeboard” 
which together form the total freeboard as shown in Figure 5.10 

 
Figure 5.9 Freeboard definitions (ANCOLD, 2019) 

 
Figure 5.10 Definition of freeboard for TSF (Department of Mines and Petroleum, 2015) 

5.6.2 Required freeboard 
To comply with the DMIRS Guideline’s requirements the rainfall depth for a 1 in 100 year 72-hour rainfall event 
was estimated using Bureau of Meteorology (BoM) IFD data shown in Figure 5.11. The freeboard needed to meet 
the DMIRS Guideline’s requirements is 159 mm (72 x 2.21 mm/h = 159 mm). 

The ANCOLD Guidelines (ANCOLD, 2019) requires a High B consequence category TSF to safely contain rainfall 
and runoff of 1 in 1,000 year, 72-hour storm event. The 1 in 1,000 year 72-hour design rainfall depth was 
calculated to be 218 mm (refer to Figure 5.11). The 218 mm rainfall depth will create a 300 mm rise in decant pond 
water level. 

The ANCOLD freeboard criteria is a more stringent requirement and was adopted for TSF4.  
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Figure 5.12 Pond at freeboard 

5.7 Monitoring instrumentation 
Vibrating wire piezometers (VWPs), survey monitoring points, inclinometers and monitoring bores were installed as 
part of the previous raises. One VWP is yet to be installed as shown in Drawings (Appendix A). 

The RL 1277.5 m design includes provision for the following modifications to the existing monitoring infrastructure: 

– Protection of the existing infrastructure 

– Raising the settlement survey markers 

– Raising the inclinometers 

Data logger relocation was specified in the RL 1275 m design (GHD, 2025a). This work has already been 
completed. 

The settlement survey markers are designed to be raised by adding threaded rods to extend the survey rod above 
the embankment raise. The survey rod is housed within a PVC pipe and the PVC pipe will also be extended as 
part of subsequent embankment lifts. Each marker is protected by a compacted earthen bund. The extended rod 
will be supported by the placement of cracker dust around the rod within the PVC pipe sleeve. 

Due to the disturbance of the survey marker at each raise, there will be a period of re-calibration after each raise. 
The survey marker should be resurveyed after it has been raised to provide a new baseline for the ongoing dam 
safety monitoring. 

The design includes raising the inclinometer by extending the casing to 1.5 m above crest level and constructing a 
protective windrow around the casing. To stabilise the inclinometer casing the area within the window was 
designed to be backfilled with compacted crusher dust. 
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6. Surface water management 
No modifications to the surface water management system in the RL 1275 m design (GHD, 2025a) is required. 

The design of the drain and connection chamber/pump chamber and the installation and commissioning of the 
extension drain is excluded from the RL 1277.5 m raise design and will be undertaken by others.  

The change is not affecting the limits of this design assuming that the extension will maintain or exceed the 
existing flow capacity, and acknowledge the loads planned above the pipe (waste rock dump). 
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7. Construction 
No modifications to the foundation preparation, access roads, materials, construction methodology or technical 
specifications are required to the original design (GHD, 2025a). Changes are generally related to the crest 
elevation and zone geometry. 

It shall be noted however that: 

– The divider embankment starting elevation changes to RL 1275 m (being constructed to this elevation as part 
of Cell 2 works,  

– TSF1 interface will require supporting TSF1 stability and Infilling. Construction methodology for the Infilling is 
to be determined as noted in Section 5.5 and Section 9 to support the pore pressure dissipation in TSF1 
tailings 

– The RL 1275 m embankments of Cell 2 and RL 1277.5 embankments of Cell 1 need to be constructed and 
BGM lined in a sequence that provides continuous impermeable boundary. The construction contractor’s 
detailed methodology must demonstrate that this can be achieved 
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8. Safety in design 
GHD has reviewed the Safety in Design (SiD) prepared for the original design (GHD, 2025a). Safety measures are 
considered valid for the updated crest elevation. Following additional safety measures have been identified and 
included in the design: 

– Field trials and assessment of the loading to TSF1 tailings and associated pore pressure dissipation rate is 
recommended to reduce the risk of TSF1/TSF4 slope failure and further cascade failure 

– The raise of the northern wall is designed to reduce the risk of encroachment on the TSF1 tailings (as detailed 
in Section 5.2.2 

– Further excavations in the adjacent TSF1 can result in instability of the interface wall. Additional stability 
assessment to be carried out if the excavations continue beyond the design assumptions 

– Additional requirement has been added to the MOL to consider the pond distance from the embankments 

The updated SiD Register is included in Appendix E. Updates are relevant to Cell 1 redesign only. 

GHD formally hands responsibility for the residual risks to Talison for further mitigation and trusts that Talison will 
complete the safety in design review process for the phases of this project within your responsibility. The 
combined safety in design documents should be provided to each of the parties who may be identified as being 
able to influence design. The safety in design risk assessment should be continually updated to reflect the current 
risks associated with all current activities associated with the asset. 
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9. Conclusions and Recommendations 
Following conclusions and recommendations are noted: 

– Cell 1 at new height (crest RL 1277.5 m) is expected to accommodate at least one (1) year of deposition as 
noted in Section 4, therefore the redesign meets the objective noted in Section 1.2. This is based on 
assumption that production rates and tailings properties remain unchanged. If tailings properties change, this 
may be subject to verification. 

– TSF1 Infilling with mine waste rock is required at TSF4 Cell 1/TSF1 interface, to support TSF1 stability (and 
therefore northern wall of TSF4 Cell 1).  

– If at the time of construction TSF1 condition varies from assumed in this design, additional verification of the 
geometry may be required.  
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Seepage and stability analysis 
  
  




























































