
 

 

S2 and S7 Waste Rock 
Landforms Hydrology Study 
Conceptual Site Model 

Talison Lithium Pty Ltd 

5 March 2025 
 

    The Power of Commitment 
 

 

 

  



  The Power of Commitment 

 
 

 

 

Project name S2 and S7 Waste Rock Landforms Hydrology Study  

Document title S2 and S7 Waste Rock Landforms Hydrology Study | Conceptual Site Model 

Project number 12604929 

File name 12604929-REP-0_Eastern Catchment Assessment - Conceptual Hydrogeological Model 

Status 
Code 

Revision Author Reviewer Approved for issue  

Name Signature Name Signature  Date 

S3 A P Hamer 

LH Yoong 

W Schäfer On File F Hannon On File 23 Apr 2024 

S4 0 W Schäfer W Schäfer 

 

F Hannon 

 

05 Mar 2025 

        

        

        
 

 GHD Pty Ltd | ABN 39 008 488 373 

999 Hay Street, Level 10,  

Perth, Western Australia 6000, Australia 

T +61 8 6222 8222 | F +61 8 6222 8555 | E permail@ghd.com | ghd.com 
 
© GHD 2025 
This document is and shall remain the property of GHD.  The document may only be used for the purpose for 

which it was commissioned and in accordance with the Terms of Engagement for the commission. Unauthorised 

use of this document in any form whatsoever is prohibited. 



GHD | Talison Lithium Pty Ltd | 12604929 | S2 and S7 Waste Rock Landforms Hydrology Study ï Conceptual Site Model  i 

 

Contents 

1 Introduction 1 

1.1 Background 1 

1.2 Study Area 2 

1.3 Purpose of this Report 2 

1.4 Report Structure 5 

1.5 Limitations and Assumptions 5 
1.5.1 Limitations 5 
1.5.2 Assumptions 5 

2 Overview of Proposed Facilities 6 

2.1 Mine Pits 6 

2.2 Waste Rock Landforms 6 

2.3 Tailings Storage Facilities 6 

2.4 Closure Concepts 9 
2.4.1 Mine Pits 9 
2.4.2 Waste Rock Landforms 9 
2.4.3 Tailings Storage Facilities 9 

3 Sources 12 

3.1 Overview 12 

3.2 Waste Rock Leachate 12 

4 Hydrogeological Setting 14 

4.1 Introduction and Data Sources 14 

4.2 Hydrogeological Units 14 

4.3 Groundwater Recharge Within Facilities 16 
4.3.1 Waste Rock Landforms 16 
4.3.2 Tailings Stroage Facilities 17 

4.4 Groundwater Migration 17 

4.5 Fate of Leachate 19 
4.5.1 Waste Rock over Natural Ground 19 
4.5.2 Waste Rock over Open Pits 19 
4.5.3 Waste Rock overlying TSF1 25 

5 Hydrological Setting 26 

5.1 Introduction and Data Sources 26 

5.2 Proposed Assessment Approach 26 

5.3 Delineation of Catchment Areas 27 

5.4 Surface Water Drainage Assumptions 27 

6 Receiving Environment 32 

6.1 Overview 32 

6.2 Groundwater Dependent Ecosystems 32 

6.3 Downstream Land and Water Use 32 

6.4 Registered WIN Sites 32 

6.5 Downstream Aquatic Environment 37 

7 References 38 



GHD | Talison Lithium Pty Ltd | 12604929 | S2 and S7 Waste Rock Landforms Hydrology Study ï Conceptual Site Model  ii 

 

Figure index 

Figure 1.1: Surface Water Model Domain 3 

Figure 1.2: Groundwater Model Domain 4 

Figure 2.1: Existing (2024) Landform 7 

Figure 2.2: Proposed 2052 Landform 8 

Figure 2.3: TSF Closure Drainage Concept 11 

Figure 4.1: Plan of Monitoring Bores and Extent of Historical Dredge, Spoils, Sands and 
Tailings 15 

Figure 4.2: Simulated WRL Cover Properties 16 

Figure 4.3: Simulated TSF Cover Properties 17 

Figure 4.4: Site-Wide Groundwater Levels and Migration Directions 18 

Figure 4.5: Areas of Possible Groundwater Discharge 20 

Figure 4.6: Waste Rock Leachate Migration Direction at Saprolite Waste Rock Interface 21 

Figure 4.7: West-East Hydrogeological Conceptual Cross Section 22 

Figure 4.8: North-South Hydrogeological Conceptual Cross Section 23 

Figure 4.9: Alignments of Cross Sections 24 

Figure 5.1: Current 2024 Surface Water Catchment Areas 28 

Figure 5.2: Proposed 2052 Subsurface Catchment Areas 29 

Figure 5.3: Proposed 2052 Surface Catchment Areas 30 

Figure 6.1: Groundwater Dependent Ecosystems (Bureau of Meteorology GDE Atlas) 33 

Figure 6.2: Simulated Depth to Groundwater 34 

Figure 6.3: Talison Survey of Surface and Groundwater Users 35 

Figure 6.4: Locations of WIN Registered Sites 36 

Figure 7.1: Monthly TSF Recharge Estimates from 2048 to 2097 in RCP 4.5 51 

Figure 7.2: Monthly TSF Recharge Estimates from 2048 to 2097 in RCP 8.5 51 

Figure 7.3: Monthly WRL Recharge Estimates from 2048 to 2097 in RCP 4.5 52 

Figure 7.4: Monthly WRL Recharge Estimates from 2048 to 2097 in RCP 8.5 52 

Table index 

Table 3.1: Waste Rock Leachate and Seepage Testing and Comparison to Guidelines 12 

Table 4.1: Hydraulic Conductivity of Hydrogeological units 16 

Table 5.1: Summary of Surface Runoff Catchments 31 

Table 7.1: Adopted Soil Hydraulic Input Parameters 50 

 

Appendices 

Appendix A: Groundwater monitoring bore hole drilling and installation logs 42 

Appendix B: Groundwater Level Monitoring Data 44 

Appendix C: Recharge Estimates 48 

Appendix D: Catchment Progressions 54 

 

 



GHD | Talison Lithium Pty Ltd | 12604929 | S2 and S7 Waste Rock Landforms Hydrology Study: Conceptual Site Model   1 

 

1 Introduction 

1.1 Background 
GHD Pty Ltd (GHD) was engaged by Talison Lithium Pty Ltd (Talison) to undertake a study (the Study) of 

additional proposed open pits and Waste Rock Landforms (WRLs).  The Study includes hydrological and 

hydrogeological modelling of the proposed facilities and subsequent preliminary assessments of the 

environmental and human health risks arising from these facilities.  The Study is focussed on the following 

facilities:  

ï Expansion of existing open cut pits and development of new open cut pits. 

ï Establishment of the new Floyds Stage 2 (S2) and Stage 7 (S7) WRLs. 

Further details of the proposed facilities are provided in Section 2. 

Assessments of the southern and eastern parts of the mine site and the receiving catchments have been 

undertaken through the TSF4 Seepage Assessment (Woljenup Creek) and Eastern Catchments Hydrology 

Study (Hester Brook and its tributaries Salt Water Gully and Cascades Creek).  The following reports are 

therefore referred to in the Study: 

ï TSF4 Seepage Assessment: Conceptual Hydrogeological Model (GHD, 2023a). 

ï TSF4 Seepage Assessment: Groundwater Model Update and Site Assessment (GHD, 2023b). 

ï TSF4 Seepage Assessment: Human Health and Environmental Risk Assessment (GHD, 2023c). 

ï TSF4 Seepage Assessment: Seepage Monitoring and Management Plan (GHD, 2023d). 

ï TSF4 Seepage Assessment: Woljenup Creek Hydrological Assessment. (GHD, 2023e). 

ï Eastern Catchments Study: Gap Analysis Report (GHD, 2023f). 

ï Eastern Catchments Study: Conceptual Hydrogeological Model (GHD, 2023g). 

ï Eastern Catchments Study: Water and Mass Balance Modelling Report (GHD, 2023h). 

ï Eastern Catchments Study: Groundwater Modelling Report (GHD, 2023i). 

ï Eastern Catchments Study: Preliminary Risk Assessment Report (GHD, 2023j). 

ï Eastern Catchments Study: Monitoring Plan (GHD, 2023k). 

ï TSF1 Seepage Assessment: Human Health and Environmental Risk Assessment (GHD, 2023l). 

The purpose of this Study is to complete a baseline investigation and preliminary risk assessment of the 

proposed facilities to understand the efficacy of existing management and monitoring of the existing and 

approved facilities as well as the proposed S2 and S7 WRLs.  The Study is also intends to inform the need for 

management measures to be incorporated into the proposed facility designs. Findings from this Study will be 

considered and incorporated into various Environmental Management Plans as appropriate.  In doing so, the 

Study will support the applications for the various environmental approvals for the facilities. 

The Study deliverables are: 

ï Gap Analysis (GHD, 2024a). 

ï Conceptual Hydrogeological Model (this report). 

ï Groundwater Modelling (GHD, 2024c). 

ï Surface Water and Mass Balance Modelling (GHD, 2024d). 

ï Preliminary Risk Assessment (GHD, 2024e). 

ï Water Resources Monitoring Plan (GHD, 2024b). 

This report details the conceptual hydrological and hydrogeological models that have been developed from site 

data and information. 
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1.2 Study Area 
The Study Area is defined by the proposed domains of the surface water and groundwater models: 

ï The surface water model domain encompasses the planned footprints of the expanded pits, existing and 

proposed Floyds WRL, S1 and S1 extended WRLôs, the S2 and S7 WRLs, and the new Salt Water Gully 

(SWG) Dam, the various TSFs, the upstream contributing catchment areas and the downstream receiving 

environment.  This includes Woljenup Creek and Hester Brook and its tributaries up to the confluence with 

Blackwood River.  A plan of the surface water model domain is provided in Figure 1.1. 

ï The groundwater model domain matches the surface water domain, other than Hester Brook above Salt 

Water Gully, and accommodates the potential groundwater impact areas downgradient of the proposed 

activities (i.e., to the southeast).  A plan of the groundwater model domain is provided in Figure 1.2. 

1.3 Purpose of this Report 
The purpose of this Report is to document the further development of the Conceptual Site Model (CSM) to 

reflect the proposed facilities and to better understand the potential seepage pathways for migration of the 

Contaminants of Potential Concern (CoPC) to the downgradient receptors and endpoints.  Rigorous conceptual 

modelling of the existing datasets creates a more robust understanding of ground and surface water 

characteristics and seepage potential to inform the development of the numeric simulation models. 

The development (and constraints) of the CSM was based on a review of the following data and information: 

ï Landform and topography progression associated with the development of the facilities. 

ï Surface water drainage and defined surface pathways. 

ï Local and regional hydrogeology. 

ï Potential surface and groundwater interactions. 

ï Groundwater flow behaviour through identified hydrogeological units. 

ï Defined groundwater flow paths and solute transport within groundwater systems and discharges to 

surface water. 

ï Beneficial uses of surface and groundwater. 

The objectives for preparing the CSM are to: 

ï Provide a basis from which to define and characterise the hydrogeological units across the Study Area. 

ï Present an understanding of groundwater flow paths as related to hydraulic properties, lateral continuity, 

and connectivity of identified hydrogeological units. 

ï Identify and characterise recharge, potential seepage source points, migration paths and 

discharge/receptor locations within model domains. 

ï Detail the landform progression associated with the proposed facilities and the potential changes that 

these may have in terms of surface water discharge pathways. 

ï Provide a basis on which to confirm there will be no significant reduction in the quantity of water recharge 

to the various stock water dams downgradient of the mine site and no detrimental impacts to the beneficial 

uses of groundwater. 

This report contextualises, displays, and discusses datasets that characterise the conceptual understanding 

presented by the CSM, and outlines fundamental assumptions involved in CSM development. 
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Figure 1.1: Surface Water Model Domain 
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Figure 1.2: Groundwater Model Domain 
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1.4 Report Structure 
This report is structured as follows: 

ï Section 2: Overview of the proposed facilities along with the closure considerations. 

ï Section 3: Summary of the sources of CoPCs derived from leaching of the waste rock mass. 

ï Section 4: Hydrogeological setting and the potential subsurface seepage flow pathways from the existing 

and proposed facilities to the receiving environment. 

ï Section 5: Hydrological setting, landform progressions and surface water discharge pathways to the 

receiving environment. 

It should be noted that details of the climate setting and streamflow monitoring are reported in the Eastern 

Catchments Study: Gap Analysis Report (GHD, 2023f) and, as such are not repeated here.  Note that there is 

no additional streamflow monitoring in the Woljenup Creek Catchment. 

1.5 Limitations and Assumptions 

1.5.1 Limitations 
This report has been prepared by GHD for Talison and may only be used and relied on by Talison for the 

purpose agreed between GHD and Talison as set out in Section 1.3 of this report. 

GHD otherwise disclaims responsibility to any person other than Talison 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 throughout this report.  GHD disclaims liability arising from any of the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Talison and others who provided 

information to GHD (including Government authorities), which GHD has not independently verified or checked 

beyond the 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. 

Depth of analysis is determined by the extent of available datasets; analysis may be restricted in locations that 

are data poor at the time of reporting.  Where this is the case, extrapolation of data trends across a broader 

scale is applied to support assumptions used in conceptually modelling datasets across all areas of interest. 

1.5.2 Assumptions 

GHD assumes data provided by Talison, including groundwater and surface water levels, stream and mine 

inflows, proposed mine plan, and other data are correct.  While some data errors may have been noted and 

attempts made to correct the data, a detailed validation of the data has not been caried out. 
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2 Overview of Proposed Facilities 

2.1 Mine Pits 
The proposed facilities will include the expansion of existing mine pits and the development of new mine pits as 

follows:  

ï Expansion of the existing C2 and C3 Pits to become Central Lode Pit. 

ï Development of Kapanga Pit immediately east of Central Lode Pit. 

ï Expansion of C1 Pit. 

ï Development of South Pit to the south of C1 Pit. 

The present day (2024) landform is presented in Figure 2.1 and the proposed landform at closure (2052) is 

presented in Figure 2.2 (for the pits only and for the combination of pits and WRLs).  Comparison of these 

figures provides an indication of the evolution of the mine pits from present day to closure.  It is noted from 

Figure 2.2 that certain of these pits will be backfilled with waste rock following mining. 

2.2 Waste Rock Landforms 
The proposed facilities will also include the development of new WRLs as follows:  

ï Approved Floyds S1 extended WRL. 

ï S2 and S7 WRLs. 

ï Reuse of TSF1 as a WRL. 

Comparison of Figure 2.1 with Figure 2.2 also provides an indication of the evolution of the WRLs from 

present day to closure.  The approved S1 WRL is also depicted on this figure.  The following is noted in 

Figure 2.2: 

ï Cornwall Pit will be partially backfilled with waste rock. 

ï The approved S1 WRL will span across C1 Pit, which will be backfilled during development of the WRL. 

ï The southern part of the proposed S2 WRL and the western part of the proposed S7 WRL will span across 

South Pit, which will be backfilled during development of the WRLs. 

2.3 Tailings Storage Facilities 
There are no new TSFs proposed for assessment in this Study.  The existing TSFs are: 

ï TSF1, which is proposed to be repurposed as a WRL following completion of excavating ~7m of in-situ 

tailings materials for reprocessing. 

ï TSF2, which is now full and not be used again. 

ï TSF4, which has recently been commissioned and will be the main TSF for future operations. 

The locations of the TSFs are depicted in Figure 2.1. 
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Figure 2.1: Existing (2024) Landform 
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Figure 2.2: Proposed 2052 Landform 

Mine Pits Only Mine Pits and WRLs 
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2.4 Closure Concepts 

2.4.1 Mine Pits 

A mine closure plan was prepared by GHD (2021a) which included a pit closure concept as follows: 

ï Selective progressive backfilling of the smaller pits during operations (noting that the majority of waste rock 

will be located in the WRLs). 

ï A single large combined pit will remain after closure, which will be allowed to fill naturally.  An 

abandonment bund will be established around the perimeter of the final open pit void to manage surface 

water around the perimeter of the pit to aid flow direction to mitigate geotechnical impact on the crest and 

boundary wall.  Perimeter drainage will be directed into the pit lake.  Roads not needed for emergency 

services will be ripped, graded away and rehabilitated. 

In applying this mine closure plan concept to this Study, Central Lode and Kapanga Pits would remain open 

after closure (within which a pit lake will form) and the remaining pits (Cornwall, C1 and South Pits) will be 

backfilled with waste rock once mining is complete in these pits. 

2.4.2 Waste Rock Landforms 

A closure concept for Floyds WRL has been developed by GHD (2021b) and it is assumed that this concept will 

apply to all WRLs included in this Study.  The concept requires the final landform to be profiled as follows: 

ï Top surface constructed as flat as possible to minimise the possibility of concentrated surface flows. 

ï Outer profile with 18° intermediate slopes and 15 m wide benches at 10 m vertical intervals. 

ï Benches with 5º backslope to contain runoff. 

GHD (2021b) also recommends water management measures be adopted to prevent erosion and gullying of 

the batter slopes as follows: 

ï Bench cross fall to provide storage capacity for runoff from upstream batters. 

ï Perimeter bunds to retain runoff and control flows on the top surface, which slope gently inward (gradient 

of 1V:10H) to prevent the ponding of water near the outer batter slope (to minimise potential for sinkholes 

forming), and outer face continuous with the outer batter profile. 

ï Cross-bunding on top surface to create cells of 1 to 3 ha in area to prevent surface water flow 

concentrations on the flat areas. 

The cover materials proposed on the concept by GHD (2021b) are: 

ï Outer perimeter (batter slopes):  Constructed with durable, chemically stable hard rock (i.e. Blue Rock, 

which includes dolerites, amphibolite and granofels.  This is a permeable layer that is highly resistant to 

erosion if exposed to surface erosion stresses.  This layer is to be covered with a 300 mm thick cover of 

Red Softrock blended with mulched or downsized vegetation (i.e. growth media). 

ï Top surface and benches:  These do not require armouring and are to be covered with a 300 mm thick 

cover of Grey Softrock alone or a Grey Softrock/ Soil mix that is be placed to act as store and release 

cover.  This cover will reduce downward percolation of rainfall to mitigate the seepage risk from the WRL. 

2.4.3 Tailings Storage Facilities 

The above-mentioned mine closure plan (GHD, 2021a) provides details of the TSF closure concept for the 

mine site, which can be summarised as follows: 

ï A ófarewell depositionô of tailings will be made to reshape the surface topography of the TSFs to direct the 

surface runoff to decant ponds located at the perimeters of the TSFs (see conceptual arrangement in 

Figure 2.3). 

ï Pumping from the decant ponds will continue after the farewell deposition and until the tailings surface has 

consolidated and dried to allow access for closure activities. 
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ï Drainage channels will be cut through the tailings beaches and embankments to drain runoff under gravity 

from the relocated pond area1 to adjoining TSFs and to surface water storages (see Figure 2.3) as 

follows: 

¶ Runoff from TSF1 will be directed into the TSF2 pond via a discharge chute and rock lined stepped 

spillway. 

¶ TSF2 will drain to Clear Water Dam via an energy dissipation spillway, sedimentation ponds, and 

channel (CWD overflows into the adjacent Austinôs Dam with occasionally spilling into Cowan Brook 

Dam). 

¶ Runoff from TSF4 Cell B will be directed into Cell A via a drainage channel and the pond in TSF4 

Cell B will discharge to Tin Shed Dam via a discharge chute and rock lined stepped spillway and 

sedimentation pond (Tin Shed Dam overflows to Cowan Brook Dam through culverts under Maranup 

Ford Road). 

ï The seepage collection systems at TSF2 and TSF4 will remain operational until the seepage quality 

complies with the relevant Water Quality Guidelines (WQGs) for local release. 

ï Seepage from TSF1 will be directed to Cemetery Dam via Vultans Pit through a drainage channel installed 

under the Floyds Stage 1 WRL, which will be recovered and managed until the until the WQGs for local 

release are met. 

ï The final tailings surface will be capped with a ~200 mm layer of fine waste rock (to manage dust 

generation) and then capped with a ~300 mm layer of suitable growth medium that will be revegetated with 

a native seed mix to suit the conditions. 

ï The outer slopes will be reshaped to achieve the minimum closure design slope of 1V:3H prior to capping, 

placement of growth media and seeding. 

  

 
1  The reprofiled tailings beaches and diversion channels will be designed to prevent ponding. 
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Figure 2.3: TSF Closure Drainage Concept 

 

 
























































































