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Figure A1. Landfill Cell Construction 
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Figure A2. Landfill Cell Volume Calculation (example) 
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APPENDIX B  

Supporting Data Section E – Details of Non-Compliance with Condition 

‘Condition 8: The licence holder must ensure that treated wastewater is only discharged via irrigation to the specified discharge points in accordance with the 
concentration limits and loading limits specified in Table 6’ 

 

Figure B1. Total Nitrogen at WWTP1 and WWTP2 
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Figure B2. Total Phosphorus at WWTP1 and WWTP2 
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Figure B3: Remediation Rate of TRH-F2 and TRH-F3 Hydrocarbon Fractions 
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11 Summary of the cumulative volume 
of treated sewage discharged for 
the purpose of irrigation in tabular 
form 

Section E 
(Table A3) 

 

WWTP1 

Total Annual Discharge: 3,928 m3 
Average Daily Discharge: 10.76 m3 

WWTP2 

Total Annual Discharge: 2,479 m3 
Average Daily Discharge: 6.79 m3 

Total Annual Discharge:  17.55 m3     

Water quality results to be 
provided to the CEO must include, 
but need not be limited to the 
following:  
• The dates at which monitoring 

was undertaken for each 
location;  

• The raw monitoring data for 
each location, for each 
parameter in a tabulated form; 
and  

• Results calculated for the 
period compared against the 
limits specified in Table 6. 

Appendices 
A and F 

Total Nitrogen 

Average Concentration: 118 mg/L 
Loading: 144.94 kg/ha/year 

Total Phosphorus 

Average Concentration: 37.8 mg/L 
Loading: 29.05 kg/ha/year 

Biochemical Oxygen Demand 

Average Concentration: 0.81 kg/day 

 

Concentration values for nitrogen 
(total) and phosphorus (total) are 
being reported in exceedance of 
licence limits. However, due to 
discharge volumes being well below 
the approved limit, the emission 
loading has not been exceeded. 
Works are ongoing to improve 
waste facilities to bring 
concentrations of both analytes 
within licence limits. Further details 
are provided in Appendix E. 

12 

The water balance provided to the 
CEO must include, but need not be 
limited to the following:  
a) The data used to undertake the 

water balance;  
b) Details on how the parameters 

have been calculated / 
estimated and description of 
any uncertainties; and  

c) An interpretation of the data.  

Appendix G Resource Engineering Consultants 
completed monthly water balance 
calculations for the TSF over the 
reporting period between 
December 2024 and December 
2025. 

Water losses due to seepage and water 
discharged to the SSP vary per month 
between 135,851m3 and 487,782m3. 
The variation is in most part attributed 
to seasonal variation. It should be noted 
that this loss will for the most part 
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collect in the SSP as per design and will 
be stored for re-use in the processing 
plant. 

Overall, the balance demonstrates that, 
for most months, total outflows closely 
match inflows, resulting in a generally 
stable supernatant pond volume, with 
only minor short-term fluctuations 
during high rainfall periods and 
attributed to construction works.   

13 The results to be provided to the 
CEO must include, but need not be 
limited to the following:  
a) A clear statement of the scope 

of work carried out;  
b) The dates at which monitoring 

was undertaken for each 
location;  

c) A description of the field 
methodologies employed;  

d) A summary of the field and 
laboratory quality assurance / 
quality control (QA/QC) 
program;  

e) The raw monitoring data from 
each location, for each 
parameter in a tabulated form;  

f) A diagram with aerial image 
overlay showing all monitoring 
locations and depicting 
groundwater level contours, 
flow direction and hydraulic 
gradient (relevant site features 
including discharge points and 
other potential sources of 
contamination must also be 
shown);  

g) An interpretive summary and 
assessment of results against 
previous monitoring results 
and against relevant 
assessment levels for water, as 
published in the Guideline: 
Assessment and management 
of contaminated sites; and  

h) Trend graphs to provide a 
graphical representation of 
historical results and to support 

Appendix H The monitoring data collected 
during this reporting period is 
compliant with this Environmental 
Licence. 
 
Sampling of TSF bores is conducted 
by the KMS environmental team 
quarterly in line with licence 
requirements. One sampling event 
annually is completed with the 
assistance of a hydrogeologist with 
experience of the Broome Aquifer. 
 
Conclusions from this reporting 
period: 

• The Broome aquifer 
groundwater levels are 
rising slightly across site 
and in TSF bores, which 
cannot be attributed to TSF 
operation. 

 
• Ongoing monitoring has 

identified no deleterious 
impacts to the aquifer, 
environment or other users 
have been identified. 
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the interpretive summary.  

16 

 
Complaints Summary N/A Regular community engagement is 

carried out through a range of 
mechanisms. Only 1 complaint was 
received during the reporting period 
with regards to the licenced extent 
which was in relation to employee 
relations with a contractor. This 
complaint was taken up with the 
relevant contractor for 
management.  
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APPENDIX G 

Condition 12 – TSF Water Balance 

‘Condition 12: The licence holder must undertake monitoring of the water balance for the TSF each 
monthly period, and (as a minimum) record the following information 

a) site rainfall;
b) evaporation rate;
c) decant water recovery volumes;
d) volume of tailings deposited;
e) tailings solid content (w/w %);
f) volume of water in tailings; and
g) calculated seepage.

Monitoring and review of the Out of Pit TSF is undertaken by REC as the Engineer of Record (EoR) for the facility. 
Monthly water balance calculations are drawn from these reviews with inputs taken between REC and KMS 
including flow meter readings, survey measurements, site sourced and area average weather data as well as the 
metallurgical data of the tailings. The water balance for the Out of Pit TSF for the duration of the reporting period 
is provided in Table G1. 

The water balance indicates that total monthly inflows are dominated by: 

1. Slurry water from tailings deposition; and

2. Direct rainfall over the 1,004,000 m² catchment area, which varies significantly across the year with
wet-season peaks.

The outflows are shown to primarily comprise: 

1. Water recovery via abstraction for re-use in the processing plant

a. With recovery rates fluctuating between 34.6% and 73.3%

2. Water retention within the tailings mass

a. Estimated to be consistent at 21.43%

3. Evaporation losses from the supernatant pond and wet and dry beach areas

a. Differentiated by surface type using applied pan and beach factors

b. Influenced by seasonal climatic conditions

Water losses due to seepage and water discharged to the SSP vary per month between 135,851m3 and 
487,782m3. The variation is in most part attributed to seasonal variation. It should be noted that this loss will 
for the most part collect in the SSP as per design and will be stored for re-use in the processing plant. 

Overall, the balance demonstrates that, for most months, total outflows closely match inflows, resulting in a 
generally stable supernatant pond volume, with only minor short-term fluctuations during high rainfall periods 
and attributed to construction works.  



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

31 29 31 30 31 30 31 31 30 31 30 31

RAINFALL

Monthly Rainfall (mm) - - - - - - - - - - - 153.0         

Catchment Area (m
2
) - - - - - - - - - - - 1,004,000

Rainfall Inflow Volume (m
3
/month) Run-off Coefficient 1.0 - - - - - - - - - - - 153,612

DEPOSITION

Production Rate (t/month) - - - - - - - - - - - 621,100

Slurry Density (%) - - - - - - - - - - - 44.7%

Volume of Tailings Solids into TSF (m
3
) - - - - - - - - - - - 221,821

Volume of Slurry Water into TSF (m
3
/month) - - - - - - - - - - - 769,786

TOTAL INFLOW (m
3
/month) - - - - - - - - - - - 923,398

EVAPORATION

Monthly Evaporation (mm) - - - - - - - - - - - 262.2         

Supernatant Pond Area (m
2
) % of Total Evaporation Area 8% - - - - - - - - - - - 76,448

Wet Beach Area (m
2
) % of Total Evaporation Area 10% - - - - - - - - - - - 95,560

Dry Beach Area (m
2
) % of Total Evaporation Area 82% - - - - - - - - - - - 783,592

Evaporation from Supernatant Pond (m
3
) Pond Pan Factor (Assumption) 0.67 - - - - - - - - - - - 13,430

Evaporation from Wet Beach (m
3
) Wet Beach Factor (Assumption) 0.30 - - - - - - - - - - - 7,517

Evaopration from Dry Beach (m
3
) Dry Beach Factor (Assumption) 0.10 - - - - - - - - - - - 20,546

Total TSF Evaporation Outflow (m
3
/month) - - - - - - - - - - - 41,492

RETENTION 

In-situ Dry Density (t/m
3
) Specific Gravity (SG) 2.8 - - - - - - - - - - - 1.75

Volume Retained in Tailings (%/month) - - - - - - - - - - - 21.43%

Volume Retained in Tailings (m
3
/month) - - - - - - - - - - - 133,093

ABSTRACTION

Water Recovered From TSF (m
3
) - - - - - - - - - - - 468,401

Water Recovery (%) - - - - - - - - - - - 60.8%

ADDITIONAL REMOVAL

Estimated Seepage / Water Pumped/Spilled to SSP (m
3
) - - - - - - - - - - - 280,412

TOTAL OUTFLOW (m
3
/month) - - - - - - - - - - - 923,398

CHANGE IN SUPERNATANT POND VOLUME (m
3
) - - - - - - - - - - - 0

ESTIMATED POND VOLUME (m
3
) - - - - - - - - - - - 140,000

DAYS IN MONTH

TSF CDTSF

OPERATIONAL STAGE Stage 3A

MONTH

Attachment G1 - REC Water Balance



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

31 28 31 30 31 30 31 31 30 31 30 31

RAINFALL

Monthly Rainfall (mm) 287.5           45.0             98.6             17.6            32.8           4.7             0.4             0.3             0.2             9.0             136.6         76.0           

Catchment Area (m
2
) 1,004,000 1,004,000 1,004,000 1,004,000 1,004,000 1,004,000 1,004,000 1,004,000 1,004,000 1,004,000 1,004,000 1,004,000

Rainfall Inflow Volume (m
3
/month) Run-off Coefficient 1.0               288,650 45,180 98,994 17,670 32,931 4,719 402 301 201 9,036 137,146 76,304

DEPOSITION

Production Rate (t/month) 595,683 561,523 553,882 675,363 715,216 741,491 663,776 597,713 609,624 582,391 637,864 530,845

Slurry Density (%) 42.3% 40.9% 43.1% 44.6% 46.5% 42.0% 39.2% 38.3% 37.3% 38.0% 43.2% 39.8%

Volume of Tailings Solids into TSF (m
3
) 212,744 200,544 197,815 241,201 255,434 264,818 237,063 213,469 217,723 207,997 227,809 189,588

Volume of Slurry Water into TSF (m
3
/month) 811,346 812,088 730,796 840,169 823,827 1,025,541 1,029,089 963,909 1,024,226 949,955 837,529 803,078

TOTAL INFLOW (m
3
/month) 1,099,996 857,268 829,790 857,839 856,758 1,030,260 1,029,491 964,210 1,024,427 958,991 974,675 879,382

EVAPORATION

Monthly Evaporation (mm) 239.9           183.8           208.3           215.2          207.4         180.0         192.7         213.6         228.3         257.9         267.4         262.2         

Supernatant Pond Area (m
2
) % of Total Evaporation Area 8% 76,448 76,448 76,448 76,448 76,448 76,448 76,448 76,448 76,448 76,448 76,448 76,448

Wet Beach Area (m
2
) % of Total Evaporation Area 10% 95,560 95,560 95,560 95,560 95,560 95,560 95,560 95,560 95,560 95,560 95,560 95,560

Dry Beach Area (m
2
) % of Total Evaporation Area 82% 783,592 783,592 783,592 783,592 783,592 783,592 783,592 783,592 783,592 783,592 783,592 783,592

Evaporation from Supernatant Pond (m
3
) Pond Pan Factor (Assumption) 0.67             12,288 9,414 10,669 11,023 10,623 9,220 9,870 10,941 11,694 13,210 13,696 13,430

Evaporation from Wet Beach (m
3
) Wet Beach Factor (Assumption) 0.30             6,877 5,269 5,972 6,169 5,946 5,160 5,524 6,123 6,545 7,393 7,666 7,517

Evaopration from Dry Beach (m
3
) Dry Beach Factor (Assumption) 0.10             18,798 14,402 16,322 16,863 16,252 14,105 15,100 16,738 17,889 20,209 20,953 20,546

Total TSF Evaporation Outflow (m
3
/month) 37,964 29,086 32,963 34,055 32,821 28,485 30,494 33,802 36,128 40,812 42,315 41,492

RETENTION 

In-situ Dry Density (t/m
3
) Specific Gravity (SG) 2.8               1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75

Volume Retained in Tailings (%/month) 21.43% 21.43% 21.43% 21.43% 21.43% 21.43% 21.43% 21.43% 21.43% 21.43% 21.43% 21.43%

Volume Retained in Tailings (m
3
/month) 127,646 120,326 118,689 144,721 153,261 158,891 142,238 128,081 130,634 124,798 136,685 113,753

ABSTRACTION

Water Recovered From TSF (m
3
) 455,028 461,949 426,509 515,023 492,474 355,102 489,108 631,036 670,975 598,493 507,988 588,286

Water Recovery (%) 56.1% 56.9% 58.4% 61.3% 59.8% 34.6% 47.5% 65.5% 65.5% 63.0% 60.7% 73.3%

ADDITIONAL REMOVAL

Estimated Seepage / Water Pumped/Spilled to SSP (m
3
) 479,358 245,907 251,629 164,041 178,203 487,782 367,651 171,291 186,690 194,888 287,687 135,851

TOTAL OUTFLOW (m
3
/month) 1,099,996 857,268 829,790 857,839 856,758 1,030,260 1,029,491 964,210 1,024,427 958,991 974,675 879,382

CHANGE IN SUPERNATANT POND VOLUME (m
3
) 0 0 0 0 0 0 0 0 0 0 0 0

ESTIMATED POND VOLUME (m
3
) 140,000 140,000 140,000 140,000 140,000 140,000 140,000 140,000 140,000 140,000 140,000 140,000

DAYS IN MONTH

TSF CDTSF

OPERATIONAL STAGE

MONTH

Stage 3A
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APPENDIX H 

Condition 13 – Groundwater Monitoring 

‘Condition 13: The licence holder must conduct a groundwater monitoring programme in accordance 
with the requirements specified in Table 8 and record the results of all monitoring activity conducted 
under the programme’ 

a) A clear statement of the scope of work carried out;
b) The dates at which monitoring was undertaken for each location;
e) The raw monitoring data from each location, for each parameter in a tabulated form;

The TSF monitoring program included the installation of six monitoring bores (TSF01-TSF06) around 
the perimeter of the facility. Installation was completed in November 2022 to coincide with the 
commencement of construction of the facility. Monitoring at TSF01-TSF06 has since involved the 
following (Table H1): 

• In-field measurements of Standing Water Level (SWL) using an interface dipper as well as in-
situ data loggers installed November 2023

• In-field and laboratory verification (where applicable) of physio-chemical properties including
Temperature, pH, Electrical Conductivity (EC), Redox Potential, Total Dissolved Solids (TDS)
and Dissolved Oxygen (DO)

• Laboratory analysis of major ions, metals and metalloids including Bicarbonate, Calcium,
Chloride, Magnesium, Potassium, Sodium, Sulfate, Aluminium, Arsenic, Cadmium, Chromium
(Cr and CrVI), Cobalt, Copper, Iron, Mercury, Nickel, Zinc, Selenium, Thallium and Uranium

In-field measurements are conducted using the ProQuatro Multiparameter YSI Meter, calibrated to 
the relevant parameters. Samples taken for laboratory assessment are collected onsite by the 
Environmental Team and sent to SGS Australia (NATA accredited) for analysis. Results from both in-
field and laboratory assessment are saved in a database for record keeping purposes and to allow 
comparative analysis with future sampling events.  

Analytical results recorded during the reporting period highlighting any increases in analyte levels are 
provided in the Compliance Highlighting Report in Attachment H1. 
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c) A description of the field methodologies employed;

In-field sampling is conducted via the use of a stainless-steel bailer attached to a stainless steel braided 
cord. All equipment including an interface dipper, steel bailer and cord, are decontaminated using 
Decon90© prior to sampling including between each bore. A standing water level is taken initially 
using an interface dipper, followed by the bailing out of any stagnant water that may be in the well 
prior to sampling. At each bail, physico-chemical parameters are monitored for fluctuations in the 
water column. A YSI Meter is used to display pH, EC, ORP and temperature, and once stabilisation is 
achieved a water sample is taken. All sample containers are labelled prior to filling with the sampled 
water and are then stored either with ice or in the fridge before being sent for testing. Samples are 
packaged into laboratory supplied eskies with ice to be freighted to Perth and analysed by SGS 
Australia (NATA Accredited). 

A hydrogeologist experienced in the aquifer systems of the Kimberley’s is contracted annually to 
conduct site-wide groundwater sampling, inclusive of the TSF bores. Prior to sampling, each well is 
thoroughly purged. Bore completion records and existing water levels assist in the determination of 
the wetted casing volumes and the subsequent target purge volumes. At least  three wetted casing 
volumes are purged out of each bore using a A 12V Tsunami or Airwell pump. Water quality 
parameters were measured during purging at suitable intervals such that about 5-6 tests were 
completed at reasonably even intervals during the purging process, with meaningful volumes of water 
pumped between tests, typically 20-50 L. Physico-chemical parameters are measured including EC, pH 
and ORP using calibrated field instruments until stabilised at which point samples were taken. Table 
H1 details the extent of the 2024’s monitoring schedule. 

The annual engagement of an external consultant ensures greater reliability across the monitoring 
strategy as it allows in-house results to be verified and ensures our monitoring methods are providing 
for reproduceable results. The 2025 Hydrogeo Groundwater Sampling Report is provided in 
Attachment H2.
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d) A summary of the field and laboratory quality assurance / quality control (QA/QC) program;  
Groundwater sampling is conducted in line with the Thunderbird Groundwater Monitoring Procedures 
and industry best practises. In-field sampling is performed by qualified and experienced 
environmental advisors with the aid of an experience hydrogeologist for one sampling event annually. 
Stagnant water is bailed from the bores and physico-chemical readings (pH, EC, and temperature) are 
allowed to stabilise prior to sampling to ensure volumes of the actual aquifer are presented for 
analysis. 

All in-field equipment is calibrated and decontaminated using Decon90© between bores and prior to 
sampling being conducted. Nitrile gloves are used to avoid cross-contamination and are changed 
between each bore. Sample bottles are rinsed with sample water (except for those containing 
preservatives) following which they are filled, omitting any headspace that may result in analysis error 
due to oxygenation and volatile loss. Samples are stored in eskies with ice or placed in the fridge as 
soon as practicable after sampling and are transported with ice to minimise impacts due to higher 
temperatures and solar radiation.  

Packaging of samples is undertaken strictly within sample management procedures to preserve the 
quality of the samples and prevent tampering. Packaged samples are sent as priority air freight on the 
first flight available to Perth to allow analysis within holding times, minimise temperature fluctuations 
and decrease the potential for chemical decomposition. All samples are clearly labelled with the 
sample reference, date and time and are packaged in a clearly labelled and sealed esky. Sample 
packages are accompanied by a chain of custody certificate signed by the qualified and experienced 
person responsible for the sampling which includes a list of all samples taken, the date at time of the 
sampling and the requested analysis. 

While no in-field duplicate samples were collected as part of the 2025 groundwater sampling program 
the consistently low and stable analytical results across all TSF monitoring bores, together with results 
below trigger values and minimal variability between locations, provide confidence in the dataset and 
reduce reliance on duplicate sample comparison for data quality assurance. 

Laboratory analysis is undertaken by a NATA Accredited organisation with experience in performing 
the requested analysis in-line with the adopted standards and required. In-laboratory quality 
assurance methods include: 

 Method Blank (MB) Analysis where a known blank sample is tested for an analyte with the 
result compared to the laboratory limit of reporting (LOR) 

 Spike recovery analysis using Laboratory Control Samples (LCS) and Matrix Spikes (MS) where 
a percentage is derived based on the amount of analyte recovered from the sample compared 
to the amount of analyte spiked into the sample 

 Duplicate samples and Matrix Spike Duplicates (MSD) are analysed with results compared to 
their original counterpart samples 

f) A diagram with aerial image overlay showing all monitoring locations and depicting 
groundwater level contours, flow direction and hydraulic gradient (relevant site features 
including discharge points and other potential sources of contamination must also be shown); 

See figure H1: Monitoring Locations of TSF 
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Figure H2 - Monitoring of SWL in TSF01 

 

Figure H3 - Monitoring of SWL in TSF02 
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Figure H4 - Monitoring of SWL in TSF03 

 
Figure H5 - Monitoring of SWL in TSF04 
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Figure H6 - Monitoring of SWL in TSF05 

 
Figure H7 - Monitoring of SWL in TSF06 

 
 
 
 
 
 
 
 
 
 
 
 
 
 




