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TECHNICAL MEMORANDUM 

TO: Glencore DATE: September 24, 2025 

FROM: KCB  FILE NO: 14D10289A14 

SUBJECT: Provisional Source Terms for Surface Water Model  

1 INTRODUCTION 

KCB and others are currently engaged by Collinsville Mine to assist with the 2025 Groundwater 
Environmental Approval Update. As part of this project, source terms for the spoils around Pit 11 
are required to inform water quality impact modelling and definition of NUMAs.  Since the 
groundwater modelling and geochemical assessments are still underway, initial estimates are 
provided in this memorandum as provisional values to allow other parties to advance with their 
scopes; it is anticipated that there will be further iteration between the groundwater model and 
the downstream impact modelling as the scopes advance. 

2 APPROACH 

KCB followed a stepwise approach to provide provisional estimates of the Pit 11 spoils source 
term: 

 A drilling and site characterisation campaign (focused on hydrogeology) was completed in
2025.  Since several bores were drilled into the spoils, samples were collected for further
geochemical assessment (which included acid base accounting as well as leaching tests).
These results were used to understand the nature of the spoils and the potential pore
water/source concentrations.

 Forty-two (42) samples were collected and submitted for geochemical testing to
determine their acid generation potential. Testing included:

• ABA (including NAG), ABCC testing, PSD, XRD, and Whole rock analyses.

• Static leach testing was completed on a subset of samples (deionised water leaches
at 5:1 DI: sample ratio as well as analysis of the ABCC solutions for selected
samples).

 These results suggest that ~ 25% of the spoils samples are potentially acid generating.

 Historic data review: Collinsville commissioned RGS in 2021 to sample and test the spoils
around Pit 11.  80 samples from 12 shallow test pits were collected:

 Results indicated ~ 25% of the material was potentially acid generating (PAF) material.

 While several samples had pH values of around 5, only 1/80 samples were found to
have a pH below 4 in RGS’ assessment.

 12 samples (biased toward the lower pH samples) were subjected to further leachate
testing (3:1 DI to sample ratio).
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 As an independent check on the results and proposed source concentrations, the work
completed by UQ for ACARP on Prediction of Salt Loads from Coal Spoils was also
benchmarked.

 Leaching test results using DI water are available from the RGS (2021) data and provided
means of comparison to the 2025 data from samples collected in the recent site
investigation. A similar approach to estimating the source concentrations was followed,
accounting for the difference in water: sample ratio in the test.

Results are provided in Table 1.

Table 1: DI Leach Results from RGS and Current (2025) Geochemical Assessment of 
Pit 11 Spoils 

Source Ratio pH SO4 Cl F HCO3 Ca Mg Na K Al Fe Mn B Zn 
RGS, 2021 3:1 4.2 3821 38 1.7 BDL 420 288 70 350 34.8 284 19.1 0.9 7.2 

RGS, 2021 3:1 5.2 3720 4 0.4 4 84 60 55 153 0.1 84.4 4 0.3 0.8 

RGS, 2021 3:1 4.5 3550 5 0.5 0.2 477 414 18 103 0 292 32.7 0.5 1.3 

KCB, 2025 5:1 3.3 2270 1 0.1 BDL 509 213 3 4 27.4 4.07 8.12 0.05 5.79 

RGS, 2021 3:1 3.9 1930 6 0.1 BDL 301 100 10 2 91.6 136 16.6 0.9 8.3 

RGS, 2021 3:1 5.0 1800 6 0.1 2 429 96 16 126 0.1 195 13.5 0.4 1.1 

KCB, 2025 5:1 5.7 1700 7 0.2 4.6 583 71 8 6 0.02 0.05 0.634 0.05 0.005 

KCB, 2025 5:1 5.8 1490 3 0.2 7.6 471 109 4 5 0.01 0.05 5.7 0.05 0.072 

RGS, 2021 3:1 4.7 1410 32 0.5 BDL 320 39 19 86 0 279 10 0.2 0.7 

RGS, 2021 3:1 5.0 1370 10 0.2 0.5 317 37 25 133 0 182 7 0.3 1 

KCB, 2025 5:1 3.1 1300 1 0.8 BDL 423 28 5 4 35 6.99 5.66 0.05 6.58 

RGS, 2021 3:1 7.9 1150 27 0.4 113 376 85 32 71 0.1 3.1 2.9 0.3 0.7 

KCB, 2025 5:1 3.2 996 1 0.8 BDL 221 64 3 4 10.4 2.19 6 0.05 3.62 

KCB, 2025 5:1 6.8 952 29 0.4 7.6 297 64 10 12 0.01 0.05 2.04 0.05 0.006 

KCB, 2025 5:1 6.0 920 5 0.3 8.2 396 19 8 5 0.01 0.05 2.28 0.05 0.005 

RGS, 2021 3:1 7.2 846 8 0.5 32 178 76 25 88 0.1 5.8 2.1 0.3 0.6 

RGS, 2021 3:1 7.2 663 9 0.3 43 153 65 16 19 0.1 0.1 3.7 0.5 1.2 

RGS, 2021 3:1 6.1 519 12 0.2 3 103 21 18 104 0.1 6.8 1.9 0.5 0.9 

KCB, 2025 5:1 3.0 462 12 0.3 BDL 127 8 12 3 3.89 16.9 0.587 0.05 5.41 

RGS, 2021 3:1 5.1 448 8 0.5 0.5 90 30 13 56 1 6 3.2 0.7 2.4 

KCB, 2025 5:1 4.2 385 4 0.1 BDL 62 34 23 9 0.13 0.08 3.25 0.08 0.73 

KCB, 2025 5:1 6.4 340 1 0.6 4.5 131 15 4 3 0.01 0.05 0.214 0.05 0.016 

 The analytical data was used as starting point and a range of plausible porosity and
moisture content values were used, together with the leachate results to back-calculate
the range of pore water content; since this followed a pure mass balance approach, the
resultant estimates were re-equilibrated using Phreeqc (minteqv4 database) to constrain
the concentrations (minerals and gasses considered included amongst others Ca-
containing carbonates, gypsum, iron-oxyhydroxide, aluminium hydroxides, fluorite, oxygen
and carbon dioxide).
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 Groundwater modelling results from the 2024 groundwater model and the current
(in-progress) groundwater flow modelling were used to assess the potential magnitude of
spoils seepage toward the Kerale Dam area, and toward the area south of the wall.

3 PRELIMINARY SOURCE TERMS

Using the approaches above, and the acid base accounting/observations from the 2021 and 
2025 SI’s, in the short to medium term it is considered unlikely that the entirety of the Pit 11 
spoils will significantly acidify to produce bulk acidic provided the spoils surface is maintained 
such the spoils remain physically stable (i.e. preferential pathways are not created). While it is 
likely that patches will acidify, current estimates (still in-progress from the post-SI geochemical 
analyses) suggest that overall, these acidic areas will not constitute the majority of the spoils.  

From this approach, provisional source terms for the initial surface water modelling 
assessment are as follows: 

 Flow volumes out of the spoils toward the west

 North of Karale Dam wall (i.e. potentially captured by Kerale Dam): ~3,500 to 10,000
m3/year.

 South of Kerale Dam wall: ~ 1,500 to 4,000 m3/year.

 Indicative water quality based on the approach outlined above (dissolved concentrations).

 TDS 6,500 to 15,000 mg/L, EC 10,000 uS/cm to 23,000 uS/cm, Sulfate 5,000 to 12,000
mg/L, Chloride and Sodium 100 to 350 mg/L, Calcium 400 to 600 mg/L, Magnesium 500
to 700 mg/L, Iron 5 mg/L to 100 mg/L, Manganese 20 to 70 mg/L.

 The estimates in the EC in the preceding bullet align reasonably well with the ACARP
assessment completed on types C4 to C7 which provide the closest analogues to the
Collinsville spoils.

Figure 1 Examples from ACARP C25039 (UQ,2019) 

We understand that RGS (the geochemical consultants for Collinsville Mine) will provide an 
additional, more detailed, assessment on the geochemical properties of the Pit 11 spoils. That 
more detailed assessment is expected to confirm the general findings in this preliminary 
document, based on a more extensive set of data for Pit 11 and their experience with Collinsville 
geochemistry across the site. 
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4 NOTES ON THIS MEMORANDUM 

This report is an instrument of service of Klohn Crippen Berger (KCB). The report has been 
prepared for the exclusive use of Glencore (Client) for the specific application to the Collinsville 
2026 EA Amendment, and it may not be relied upon by any other party without KCB's written 
consent. The document may be published or disclosed by the Client to the relevant Queensland 
regulatory agencies. 

KCB has prepared this report in a manner consistent with the level of care, skill and diligence 
ordinarily provided by members of the same profession for projects of a similar nature at the time 
and place the services were rendered; however, the use of this report will be at the user's sole risk 
absolutely and in all respects, and KCB makes no warranty, express or implied. This report may not 
be relied upon by any person other than the Client or Queensland Government Departments 
without KCB's written consent. 

Use of or reliance upon this instrument of service by the Client is subject to the following 
conditions: 

1. The report is to be read in full, with sections or parts of the report relied upon in the
context of the whole report.

2. The observations, findings and conclusions in this report are based on observed factual
data and conditions that existed at the time of the work and should not be relied upon to
precisely represent conditions at any other time.

3. The report is partially based on information provided to KCB by the Client or by other
parties on behalf of the Client (Client-supplied information). KCB has not verified the
correctness or accuracy of such information and makes no representations regarding its
correctness or accuracy. KCB shall not be responsible to the Client for the consequences of
any error or omission contained in Client-supplied information.

4. KCB should be consulted regarding the interpretation or application of the findings and
recommendations in the report.

5. This report is electronically signed and sealed, and its electronic form is considered the
original. A printed version of the original can be relied upon as a true copy when supplied
by the author or when printed from its original electronic file.
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5 CLOSING 

We trust this initial estimate of the Pit 11 spoils source terms meets the current needs. 

Yours truly, 

KCB AUSTRALIA PTY LTD. 

Brent Usher, PhD, RPGeo 
Senior Hydrogeochemist, Principal 

BU:SW 
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