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Figure 1: Reporting Structure for TSF4 Seepage Assessment 

 

The key focus of the Study was to identify any Contaminants of Potential Concern (CoPCs) released from TSF4, 
quantify their rates of release, as well as to evaluate their potential risks to the health of downstream water users 
and the waterways environment.  The hydrological assessment of the Woljenup Creek catchment has been 
undertaken as part of the Study. 

1.2 Purpose of This Report 
This report documents the approach and outcomes of the hydrological assessment that was undertaken for the 
Woljenup Creek catchment.  The purpose of this assessment was to: 

– Assess the dilution of any CoPCs released downstream of TSF4 to the Woljenup Creek; and 
– Assess potential hydrological impact on Jones Farm Dam (SW20-02). 

The information contained herein supports the overarching seepage assessment and preparation of a seepage 
management plan for TSF4. 

2. Scope and Limitations 
2.1 Scope of Work 
The scope of the hydrological assessment entailed the delineation of hydrological catchments and estimation of 
catchment discharges thereof, and the derivation of dilution factors to support estimation of CoPC concentrations 
following instream dilution by catchment discharges in the creek.  The model domain covers the entire the Woljenup 
Creek catchment up to its confluence with the Blackwood River. 

2.2 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 1.2 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. 
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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. 

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. 

The opinions, conclusions and any recommendations in this report are based on information obtained from, and 
testing undertaken at or in connection with, specific sample points.  Site conditions at other parts of the site may be 
different from the site conditions found at the specific sample points. 

Investigations undertaken in respect of this report are constrained by the particular site conditions, such as the 
location of buildings, services and vegetation.  As a result, not all relevant site features and conditions may have 
been identified in this report. 

3. Catchment Hydrology 
3.1 Overview 
Woljenup Creek is a tributary of Blackwood River and flows in a southerly direction, with the proposed TSF4 located 
on the upper reaches of the said creek.  Figure 2 shows the alignment of the creek’s main channel and the extents 
of its contributing catchment.  The same figure also denotes the four sites where GHD undertook water quality 
sampling on 13 July 2022. 

3.2 Catchment Areas 
A catchment analysis has been undertaken to determine the contributing catchment area along Woljenup Creek.  
The analysis was carried out using the following information: 

– 2 m LiDAR data over the mine site dated May 2022; 
– Regional 1 m contours from past projects (of unknown date and quality); and 
– Detailed design outputs (as of February 2023) from GHD for the TSF4 embankments. 

The increasing catchment area with reach along the creek is depicted in Figure 3.  Stepped increases in catchment 
area occur where tributaries of the creek connect into the main channel.  The total catchment area of Woljenup 
Creek at its confluence with the Blackwood River (at Chainage ~5,270) is ~1,220 ha. 

Jones Dam is a  farm dam located on the main channel of Woljenup Creek at Chainage ~770.  The dam is one of 
the surface water monitoring locations (i.e., location ID SW20/02) stipulated by the DWER in Works Approval No. 
W6618/2021/1.  As depicted in Figure 4, construction of TSF4 will reduce the dam’s contributing catchment area by 
~47% (from 256 ha to 135 ha). 
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Figure 2: Woljenup Creek alignment and overall catchment boundary 

 

 
Figure 3: Cumulative catchment area along Woljenup Creek 
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considered conservative (i.e., results in lower discharges) since calibration was undertaken over a period when the 
catchment was more forested and had less clearing.  A recent CSIRO study of the Donnelly River catchment (about 
50 km south of Woljenup Creek) found that discharge from forested areas is likely to decrease more rapidly than 
cleared areas as the climate becomes drier (Hughes & Wang, 2022). 

Figure 5 compares the measured discharge at the Hester Hill gauging site against values simulated using the 
calibrated parameters (in Table 3). 

 
Figure 5: Comparison of gauged and simulated discharges from the Hester Brook catchment 

 

3.4 Validation of Model Parameters 
The calibrated baseflow index (BFI) as detailed in Table 3 indicates that the proportion of baseflow to the overall 
catchment discharge is approximately 56%.  This is somewhat corroborated through onsite observations made by 
Talison personnel near Site 1 (at Chainage ~1600) on 28 February 2023.  A shallow but continuous streamflow was 
observed upstream of Site 1 (see Figure 6).  However, flow was also noted to quickly dissipate when passing 
through the wetland immediately downstream of Site 1 (see Figure 7). 

   
Figure 6: Woljenup Creek bed at Site 1 facing upstream 
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Figure 7: Woljenup Creek bed at Site 1 facing downstream 

 

These observations suggest that: 

– Streamflow is likely persistent throughout the year, considering that February 2023 is the driest month over the 
preceding 12 months, according to the nearby Bridgetown weather station (station no. 009617). 

– Streamflow may occur subsurface (as baseflow) or express onto the creek bed (as surface flow) depending on 
topography and geology (i.e., groundwater discharge as evinced at MB23 monitoring bore where artesian 
conditions are noted). 

Considering the findings above, adoption of the calibrated parameters (in Table 3) for the Woljenup Creek 
catchment was considered appropriate. 

3.5 Catchment Discharge Estimation 
Using the parameters listed in Table 3, the AWBM model simulated flows for the entire Woljenup Creek catchment 
through ensembles of sixteen future climate sequences over the period following mine closure (i.e., start of 2044) up 
to the end of the century (i.e., end of 2099) at a daily time step.  These sequences were extracted from the Bureau 
of Meteorology’s National Hydrological Projections, from which ensembles for two Representative Concentration 
Pathways (RCP), or greenhouse gas scenarios, are available.  The simulation results were subsequently aggregated 
to produce the annual (unit area) discharge totals shown in Figure 8 and Figure 9. 

 
Figure 8: Simulated annual catchment discharge rates for the RCP 4.5 scenario 
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Figure 9: Simulated annual catchment discharge rates for the RCP 8.5 scenario 

 

The simulated results for the RCP 4.5 scenario displayed a median average annual discharge of about 68 mm/year 
with a relatively flat long-term trend over the simulation period.  In contrast, the annual discharges in the RCP 8.5 
scenario are noticeably lower (with a median average of about 49 mm/year) and exhibit a gradual decreasing trend 
over the same period. 

Figure 10 compares the median discharges of the two scenarios at a daily timescale.  Similar to the annual rates, 
daily discharge in the RCP 8.5 scenario is generally lower than that in the RCP 4.5 scenario for a given day, 
although the opposite may be observed during extreme events.  Further, the daily rates indicate that streamflow 
within the Woljenup Creek is highly seasonal, with peak flow occurring in winter and orders of magnitude larger than 
summer flow.  The simulated flows approach zero during late summer in most cases. 

 
Figure 10: Comparison of simulated median daily catchment discharge rates 
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An assessment of the storage capacity of Jones Dam was made based on dimensions derived from recent aerial 
photography, the May 2022 LiDAR dataset, and typical farm dam design criteria.  The basic dimensions of the 
impoundment behind Jones Dam are depicted in Figure 13.  Estimates of the embankment dimensions are as 
follows: 

– Embankment length ~35 m. 
– Dam reach ~60 m. 
– Upstream bank slope ~45%. 
– Downstream bank slope ~10%. 
– Spillway level ~RL 219.6. 
– Assuming the lowest point corresponds with the middle of the embankment, the embankment height is ~2.9 m. 

Assuming that the dam reservoir geometry is equivalent to a triangular pyramid, the dam impoundment capacity at 
crest level is therefore ~1,000 m3, or 1 ML, and that at spillway level is 650 m3, or 0.65 ML.  It is also noted that the 
lowest water level measured in the dam using historical LiDAR data is ~RL 218.9, which indicates that the dam is 
often at or near capacity. 

 
Figure 13: Indicative Dimensions of Jones Dam 

 

Comparison of the estimated dam capacity of Jones Dam of 0.65 ML to the simulated streamflows in Table 4 
indicates that the capacity will be 1.5% of the median annual streamflow of 44 ML/yr under the worst-case RCP 8.5 
scenario.  This indicates that the dam will remain at, or near, capacity for most of the time with possible drawdowns 
during very dry periods.  It should be noted that, based on the conceptual hydrogeological model (GHD, 2023d), the 
dam is located in an area where groundwater is inferred to discharge and the reduction in catchment area is not 
expected to impact this baseflow. 
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4. Water Quality 
4.1 CoPC Dilution 
According to the TSF4 Seepage Assessment – Groundwater Model Update and Site Assessment report (GHD, 
2023f), ~80% of the seepage from TSF4 is expected to migrate southwards and be collected by Sump A, which is 
immediately adjacent to TSF4’s southern embankment.  Without continuous pump back to the mine water circuit, 
seepage collected at the sump would overflow directly into the upper reaches of Woljenup Creek.  It should be noted 
that recirculation back into the mine water circuit will continue after closure until the water is of suitable quality to be 
released to the environment.  The predicted flows from Sump A from 2044 (a nominal date of 5 years after closure 
when discharge to Woljenup Creek via passive management will commence) are shown in Figure 14. 

 
Figure 14: Predicted TSF4 Sump A flow releases 

 

The potential impacts of CoPCs contained within the flow releases from Sump A is the focus of this assessment and 
could be mitigated to a reasonable degree through natural dilution processes.  To assess the effects of dilution, 
dilution factors at key points along Woljenup Creek were determined as follows: 

Dilution factor = 
Catchment discharge (see Figure 10) + Sump A flow releases (see Figure 14)

Sump A flow releases (see Figure 14)
 

Calculation of the dilution factors assumed the following: 

– Dilution of the released seepage flows (from Sump A) by catchment discharge occurs instantaneously and the 
resultant diluted flow in the creek is fully mixed at both subsurface and surface. 

– Discharges from Sump A are not subject to any losses or attenuation whilst flowing down Woljenup Creek 
(which is unlikely given the site observations detailed in Section 3.4). 

– CoPCs are conservative species that do not decay nor react to any external environmental, chemical or 
biological factors. 

– Streamflow from the Woljenup Creek catchment is free of CoPCs. 

The dilution factors under median catchment discharge flow conditions were calculated at Site 01 (see Figure 2) and 
at the confluence of Blackwood River and Woljenup Creek.  The calculated factors are presented in Figure 15 and 
Figure 16 for the RCP 4.5 and RCP 8.5 scenarios respectively.  Note that a dilution factor of 1.0 indicates that there 
is no dilution due to zero catchment discharge, and a dilution factor of 2.0 indicates that the catchment runoff is 
equal to the sump discharge. 

Figure 17 to Figure 20 presents the monthly dilution factor averages at Site 01 and the confluence of Blackwood 
River and Woljenup Creek.  The following observations are noted from the figures: 

– Dilution factors peak in the winter months of June to September and are lowest in the summer months of 
January to March. 

– On average, the RCP 4.5 scenario generates dilution factors that are 40-50% higher than those in the RCP 8.5 
scenario. 

– Dilution factors generally increased with each passing decade in both RCP scenarios. 
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Figure 15: Dilution factors at selected locations along Woljenup Creek under the RCP 4.5 scenario 

 

 
Figure 16: Dilution factors at selected locations along Woljenup Creek under the RCP 8.5 scenario 
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Figure 17: Monthly dilution factor averages at Site 01 by decade under the RCP 4.5 scenario 

 

 
Figure 18: Monthly dilution factor averages at the Blackwood River confluence by decade under the RCP 4.5 scenario 
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Figure 19: Monthly dilution factor averages at Site 01 by decade under the RCP 8.5 scenario 

 

 
Figure 20: Monthly dilution factor averages at the Blackwood River confluence by decade under the RCP 8.5 scenario 
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4.2 Jones Dam 
Monitoring the water quality of Jones Dam has been undertaken since May 2022 as a condition of the TSF4 Works 
Approval (W6618/2021/1), details of which are appended hereto at Attachment 1.  It is noted from these results 
that: 

– Aluminium concentrations exceeded the ecological and drinking water site specific guidelines (GHD, 2023e). 
– Copper concentrations exceeded the ecological site specific guidelines. 
– Manganese concentrations exceeded the drinking water and irrigation site specific guidelines. 

Aluminium and manganese are considered CoPCs sourced from the tailings decant and leach, however, copper is 
not. 

Figure 21 and Figure 22 presents the monthly dilution factor averages at Jones Dam for RCP 4.5 and RCP 8.5 
respectively.  The following observations are noted from the figures: 

– Dilution factors during the summer months (i.e., December to April) are less than 2.0 indicating the Sump A 
discharge is greater than the catchment runoff. 

– Dilution factors in February often drop to near 1.0 indicating that the flows are predominantly from Sump A. 

Given the low levels of dilution of sump discharges into Jones Dam during summer, management measures for the 
discharge of TSF4 impacted water from Sump A following closure will need to consider the water quality 
requirements of this user and/or possibly provide an alternative source of water.  The drainage into Sump A will 
continue to be returned to the MWC after closure until such time as the water is of suitable quality and quantity to 
accommodate implementation of appropriate management strategies to attenuate this discharge.  Such measures 
could include a constructed wetland, infiltration pits or similar, further details of which are provided in the Seepage 
Management Plan (GHD, 2023h). 

 
Figure 21: Monthly dilution factor averages at Jones Dam by decade under the RCP 4.5 scenario 
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Figure 22 Monthly dilution factor averages at Jones Dam by decade under the RCP 8.5 scenario 
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Appendix A

Tabulated Analytical Results
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pH units µS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L meq/L meq/L %

0.01 1 10 1 1 1 1 1 1 1 1 1 1 1 1 0.1 0.01 0.01 0.01

Talison Greenbushes Site-specific WQG, Drinking Water 250

Talison Greenbushes Site-specific WQG, Freshwater Ecological 429

Talison Greenbushes Site-specific WQG, Irrigation

Talison Greenbushes Site-specific WQG, Livestock 1,000

Talison Greenbushes Site-specific WQG, Recreational

Loc. Type Field ID Date

12/05/2022 8.16 891 496 <1 132 <1 132 - - 30 26 7 105 208 16 0.1 8.38 8.84 2.64

5/07/2022 7.68 516 289 <1 50 <1 50 - 104 17 15 4 64 126 24 <0.1 4.97 5.05 0.84

5/10/2022 7.43 286 152 <1 28 <1 28 60 - 9 9 2 36 74 12 <0.1 2.81 2.9 1.58

30/03/2023 8.25 1,250 612 <1 184 <1 184 - - 42 32 10 131 267 9 0.2 10.7 11.4 3.22

26/06/2023 7.93 968 594 <1 103 <1 103 - - 32 25 7 116 238 32 <0.1 8.88 9.44 3.05

Comments Comments

1. Reported Analyte LOR is higher than Requeste   1. Reported Analyte LOR is higher than Requested Analyte LOR

SW20/02

UNIT

EQL

Inorganics Acidity & Alkalinity Major Ions
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