30 Sep 2026

81 North St, Nowra N.S.W.
AUSTRALIA 2541

will.minchin@watershedhg.com

To: Gary Brassington

Director, Sustainability and Government
GM3 / lllawarra Coal Holdings

cc: Bruce Blunden
From: Will Minchin

Dendrobium Mine: Annual Water Take Review Report — 2025-26

Your Ref: Request by ICH, 20/04/2026 Our Ref: IMC204-M080b

1 Introduction

Dendrobium Mine is operated by GM3 / lllawarra Coal Holdings (ICH). At Dendrobium, ICH carries out
underground mining of a coal seam that is approximately 300-500 m below ground surface.
Dendrobium Mine carries out dewatering of the mine workings, and the combination of groundwater
drawdown and subsidence causes incidental changes to surface water hydrology, i.e. changes to the
quantity of flow in watercourses and stored waters (reservoirs/lakes) above and adjacent to the
footprint of the mine.

ICH has a zero allocation Water Access Licence (WAL) that allows for the incidental take of surface
water from the Upper Nepean Rivers Management Zone, which is managed under the Water Sharing
Plan (WSP) Greater Metropolitan Region Unregulated River Water Sources 2023. The relevant
access licence is WAL45165, granted in 2024.

There are over twenty Conditions attached to WAL45165. One of these requires a progressive update
to the predicted incidental surface water take prior to the completion of each Water Year (30" June
each year). The Annual Water Take Report (Watershed HydroGeo, 2026) addressed this and other
related conditions, as stated in Table 1-1, for 2025-26.

A second of these (DS8770-00001; also in Table 1-1) requires reporting, by the end of September each
year, of a review of the estimate made in the preceding June, a review of data and modelling, and
identification of any relevant updates to methods to report water take in future years. This Annual Water
Take Review Report addresses this.

Table 1-1 WAL45165 Conditions related to Annual Water Take
Condition Description Compliance for 2025-26 water
year
DS8770-00001 By the first day of each water year ... the licence WaterNSW confirmed
holder must hold a water allocation, in its water CS0765824 - SWCB869763 -
allocation account for this licence, of a volume equal | Special Area Mine Trade -
to or exceeding 270 ML for the water year. lllawarra Coal Holdings P/L (for

register 1 July 2025) 8 May
2026 re: 700 ML to WAL45165

for 2025-26.
DS8777-00001 By 30 June each year ... the licence holder must Water Take Report issued in
hold a water allocation, in its water allocation June 2026 (Watershed
account for this licence, of a volume equal to or HydroGeo, 2026).

exceeding the average water take, determined by
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year

the model, from the water source for that water year, = Further entitlement was sought

as stated in the annual water take report required in June-2026 (minus the 700 ML

for that water year. If that report includes a range of already held, as above).

predicted volumes, the average predicted volume is = WaterNSW confirmed

to be used for this purpose. CS0937402 — Offer for Special
Area Mine Trade - lllawarra Coal
Holdings P/L (14 August 2026)
re: 1050 ML to WAL45165 for
2025-26. Offer accepted with
WaterNSW to submit a joint
application under Section 71T to
DCCEEW.

DS8771-00001  For the purpose of predicting water take volumes for = Implemented in the Water Take
a water year, monitored rainfall data must be used in | Report issued in June 2026
the model for at least the first 10 months of the water | (Watershed HydroGeo, 2026).
year. For the remaining period of the water year,
long term average rainfall data may instead be used
in the model.

DS8769-00001 By 30 June each year, beginning in 2025, the licence ICH has carried out regular

holder must perform annual land deformation LIDAR surveys. Subsidence has
surveys (for example, using INSAR) for the area of been calculated for recent
impact under the model and use those surveys to periods (Section 3.1).

inform the licence holder's choice of monitoring and
metering sites.

DS8770-00001 By 30 September each year, beginning in 2025, the Note that we have termed this
licence holder must submit an annual water take the Annual Water Take Review
report for the preceding water year in electronic form = Report to differentiate it from the
to the Department and the NRAR (annual water take | report made in June.
report). The annual water take report must include,
for the reporting period:

A. a description of all available relevant monitoring Section 4 (and relevant sub-
data collected during the water year in relation to the = sections).
area of impact under the model,

B. a description of any missed data monitoring Section 4 (and relevant sub-

during the reporting period, sections).

C. a copy of the most recent annual land Subsidence has been calculated

deformation survey for the mine site and the licence | for recent periods, including

holder's analysis of that survey, June-2025 to March-2026
(Section 3.1).

D. an analysis of how the metered flows and Comparison of previous

observed groundwater levels and surface water predictions and field data is

flows compare with the model take predictions for presented in Section 5.

the Upper Nepean Rivers Water Source and the
Sydney Basin Nepean Groundwater Source,
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year

E. average predicted volumes of water take and a Section 5.2 presents the
range of predicted water take volumes from the modelled groundwater take,
Upper Nepean Rivers Water Source and the Sydney | including the range.

Basin Nepean Groundwater Source, and their

Section 7 presents the updated
likelihoods,

(final) range in surface water
take.

F. a site water balance for the area of impact under Section 6 presents a modelled

the model, water balance for the area of
impact.

G. a statement of the annual volume of water take Section 7 presents the

under this licence, being the average of any range of = statement of final surface water

modelled water take predictions from the water take under WAL45165.

source for that water year,

H. a description of any changes to the model, Section 8 presents actions to be
including any recalibration, and the justification for undertaken. Section 8.1
these changes, presents model updates that are

currently underway.

I. a description of any monitoring and metering, and Section 8 presents actions to be
modelling work required in the next annual reporting = undertaken.
period.

We note that because of Conditions of Approval and recommendations made by the Independent
Expert Advisory Panel for Mining and NSW DCCEEW, a significant revision of the numerical model is
already underway (Section 8). As such, some of the comparisons to previous model outputs made in
this report are relatively brief, on the basis that the model is already being revised and re-calibrated,
and there is no need for assessment of whether the previously reported model requires recalibration.

2 Context

This section presents the extent of mining to the end of the 2025-26 water year, the rainfall conditions
to the end of 2025-26, as well as the inferred “area of impact under the model” as referred to in the
DCCEEW/NRAR-specified conditions in Table 1-1.

2.1 Mine progression

Figure 2-1 shows the mine layout at Dendrobium, with the progression of mining in 2025-26
highlighted. This is essentially:

the western ‘third’ and completion of Longwall 22 (completed Jan-2026); and

commencement of (in Feb-2026) and extraction of the western half of Longwall 21A.

Both of these panels are in the Area 3C mining domain.
This followed extraction of the eastern and central sections of Longwall 22 in the previous Water Year.

2.2 Rainfall trends

Rainfall data for the Water Year to the end of June-2026 has been analysed for this water take report,
using publicly available data from Bureau of Meteorology (BOM), the SILO service, and data
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measured at ICH’s rainfall gauges around the mine (Figure 2-1). The primary source used for daily
data input to the model is the daily record from SILO.

A summary of regional conditions by BOM is shown on Figure 2-2 . This shows that conditions across
the relevant Water Year were close to average for the Dendrobium area.
A review of daily data from SILO for the site has been carried out, looking at key metrics:

total rainfall for the water year compared to the average, and

the frequency of high rainfall events which are the drivers of runoff and surface water flow.

Figure 2-3 shows Water Year total rainfall for each period since 1985. This shows that the last Water Year
rainfall of 1211 mm is 5% less than average annual rainfall, confirming BOM’s assessment in Figure 2-2 .
The most recent two water years (2024-25 and 2025-26) were both below average, following the four
previous years of above average rainfall, including the record rainfall in 2022.
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Figure 2-3 Rainfall total by Water Year at Dendrobium (SILO)
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In addition to the total annual rainfall, a review of the 7-day totals across each Water Year has
been carried out and is summarised on Figure 2-4 .

Water Year rainfall events (7-day totals)
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Figure 2-4 7-day rainfall intensity by Water Year at Dendrobium (SILO)

Figure 2-4 shows that there has been a reduction in heavy rainfall events in the last two
Water Years compared to previous, especially compared to the period 2020-2024.

In 2025-26 the number of 50-100 mm events is just below average (3 compared to 3.7 on
average), a higher number of 100-300 mm events (3 compared to 1.8 per year on average),
and no >300 mm events (compared to 0.3 per year on average).

These intense events are key to the generation of runoff along watercourses, and combined
with the total rainfall suggest that flow would have been average or slightly less than average
compared to recent years. This will influence the flow available to be lost due to mining in the
relevant Water Year.

3 Area of impact

WAL Condition DS8765-00001 states that the numerical model must “C) identify the area of
impact”.

WAL Condition DS8769-00001 requires that the mine operators conduct regular land surface
deformation surveys. This requirement is to inform the licence holder's choice of monitoring and
metering sites.

3.1 Land surface subsidence

Land subsidence is regularly surveyed for ICH, and the results analysed and reported in End
of Panel (EoP) Reports for Dendrobium by subsidence engineers MSEC. The brief discussion
of the method is from MSEC reporting (MSEC, 2026), and the results below are consistent
with that reported in the Longwall 22 EoP report.

“Changes in surface level due to the mining in Area 3C [and also Areas 2, 3A and 3B] were
measured using Light Detection and Ranging (LIDAR) surveys.

The LiDAR surveys have an accuracy for absolute level in the order of £100 mm. The
accuracy of the measured changes in surface level (i.e. the difference between two surveys),
therefore, is in the order of £200 mm.

The contours of the measured changes in surface level, developed from the LIiDAR surveys,
show the changes in the heights of points at fixed positions in space (i.e. eastings and
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northings). This differs from traditional subsidence contours that include both the vertical and
horizontal components of the movements of points fixed to the surface.

These subsidence have been determined by taking the differences between the surface
levels [elevations] measured before and after the mining of [a] longwall.”

Surveys relevant to this report, timed for the completion of longwalls, were conducted in:

June 2025 (mid-year, during Longwall 22).
March 2026 (after Longwall 22);

In addition, a ‘baseline’ survey was conducted in December 2005 prior to Longwall 2, but
noting that the coverage is for Area 3 (3A, 3B, and 3C) and most of Area 2 — consistent with
subsequent surveys (above). As with MSEC's analysis, on the following figures,
measurements of <0.2 m have been faded out due to the accuracy of the measurement
method.

The measured cumulative changes in surface level from December 2005 to March 2026 has
been calculated by subtraction of the LIDAR elevations (this calculation is carried out by
MSEC, and a 1m raster provided). The calculated subsidence is shown in Figure 3-1.

Cumulative subsidence (Figure 3-1) is up to 2.25-2.8 m along the centreline of most
longwalls at Dendrobium, with some (such as Longwalls 6 and 7 in Area 3A) having lower
subsidence (approx. 2 m) in the centre of the subsidence trough. It can be seen that the
subsidence is generally restricted to within the panel footprint, but does extend across
(above) the chain pillars of neighbouring panels). There are localised areas of >3 m apparent
subsidence, often near tributaries (e.g. midway along WC21 and WC15 in Area 3B), however
these measurements may be affected by reduced accuracies on steep slopes.

The distribution of cumulative subsidence is within (surrounded by) the surface water flow
monitoring sites operated by ICH at Dendrobium Mine, with only some minor tributaries being
ungauged. This suggests the significant majority of subsidence-related effects on surface
water resources can be directly assessed from flow monitoring data, with only a relatively
small area relying on extrapolation of monitoring results.

The measured incremental changes in surface level from the most recent surveying events,
from June 2025 to March 2026, which is essentially due to the mining of Longwall 22 only, are
presented in Figure 3-2 . This shows that subsidence during this period is focussed on the
western (latter) half of Longwall 22, with subsidence up to approximately 2.25 m, and the
early stages of the subsidence trough developing at the very western end of Longwall 21A
(0.2-0.5 m as of March 2026). The subsidence trough is essentially constrained by the
longwall footprint, extending only marginally outside in some areas.

It is expected that by the end of June 2026, the subsidence trough for Longwall 21A would
have further developed along the western quarter (approximately) of that panel, including
beneath tributary LC5.
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3.2 Modelled extent of groundwater-surface water effects

WAL Condition DS8765-00001 states that the numerical model must “C) identify the area of impact”.
To do this, the 95™ percentile estimate of the change in groundwater-surface water interaction, as
estimated from the numerical model (Watershed HydroGeo, 2025) was reviewed, and the inferred
area of impact defined.

The modelled change in groundwater-surface water interaction are presented on Figure 3-3. The
zone of effects, shown as yellow-orange-red (losses) and blue symbols (gains) is significantly wider
than the zone indicated by the subsidence survey (Section 3.1). This is primarily because groundwater
drawdown as a result of the mining will occur beyond the extent of subsidence movements and the
reduction in groundwater storage does not discernibly influence subsidence in consolidated strata.

This area of impact (red dashed polygon) has therefore been defined from the modelled groundwater-
surface water interaction effects, rather than the land deformation. The maximum area of impact has
been defined to include the effects of historical longwalls, including the current Longwall 21A, and
future approved panels up to Longwall 29. This area extends approximately 800 m to the south
(upgradient) of extracted longwalls, and typically 600-650 m from longwalls on the downgradient or
cross-gradient from longwalls.

The area of impact for the mining that occurred in 2025-26 is smaller (purple dashed polygon), as
indicated on Figure 3-3 (refer to Figure 2-1), using 650 m as the inferred distance from the areas
extracted in 2025-26.
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4 Monitoring during 2025-26

As per DS8770-00001 A) and B) [Table 1-1], this section documents the locations at which relevant
data are collected, and the availability (or otherwise) of data for the 2025-26 Water Year.

Relevant monitoring data at Dendrobium Mine are:
Surface water flow data — measured via loggers as water level on a 15-minute interval,
and converted by ALS’ hydrometric team and supplied as mean daily flow.

Groundwater inflow to each mine area — estimated on a daily basis from a mine water
balance (GM3, 2025).

Groundwater level data — measured as pressures in VWPs or water level in piezometers,
and supplied as water level in mAHD on a daily or sub-daily basis.

Of these, the first two are most relevant to ‘water take’ estimation, and the first is most relevant to
surface water take that is covered by WAL45165.

4.1 Surface water flow

Average daily flow data is the most important dataset with respect to monitoring for WAL45165. This
data is used to estimate the change in flow for specific periods (typically water years or ‘end of panel’
periods).

Figure 4-1 shows the locations of Dendrobium’s extensive gauging station network in the context of
the broader Area of impact and the area of impact related to 2025-26 mining. Site details are
presented in Table 4-1, including identification of 10 sites that are most relevant to mining in this last
Water Year.

4.1.1 Data availability

Data availability for the 2025-26 Water Year is summarised in Table 4-1. This shows that most sites
have 100% data availability, with only two sites near to recent mining missing some data:

LC9S1 - the last 3 weeks of data is unavailable. It should be available in future.
WC26S2 — missing 9 days of data in March 2026 due to battery failure.

Other sites away from recent mining have some missing data at the end of 2025-26:
WC15S1 — much of the last two months is not available. It should be available in future.
NDCS1 - the last two months is not available. It should be available in future.

The small amount of missing data from a small number of relevant sites means that surface water
losses for the 2025-26 period can be reliably calculated (acknowledging the practical limitations) for
the sites within the broader area of impact and around the 2025-26 area of impact.
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Table 4-1 Surface water flow sites and data availability
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4.2 Groundwater (mine) inflow

As noted above, groundwater inflow is calculated on a daily basis from the mine water balance for
each mine area or domain (Areas 1, 2, 3A, 3B and 3C — as labelled on Figure 2-1), as well as a
whole-of-mine estimate. This data is important for monitoring groundwater take, which is covered by
groundwater WALSs held by GM3.

The whole-of-mine estimate is considered to be the most reliable estimate, while the area-by-area
estimates are more prone to inaccuracy due to the practicalities of managing water in the underground
mine.

4.2.1 Data availability

There is a complete 365-day dataset available for the 2025-26 Water Year.

4.3 Groundwater levels

Groundwater level data has been collated for 1190 piezometers (across 218 bores) in consolidated
strata at Dendrobium. Figure 4-2 presents those in and around the historical and approved mining
areas, with a focus on bores with piezometers in the Hawkesbury Sandstone (HBSS) and Bulgo
Sandstone (BGSS). Of these:

896 piezometers (at 158 bores) are within the broader impact area.

116 piezometers (at 16 bores) are within or relevant to the inferred 2025-26 mining impact
area. These bores are labelled on Figure 4-2 ..

It is important to note that groundwater level data is not used to measure or estimate water take.

4.3.1 Data availability

For the purpose of summarising the availability of data, and consistent with the numerical model, data
was collated by model stress period, which are typically 2-3 month intervals, but occasionally shorter.
For the relevant water year, there are 5 model stress periods. If a piezometer has a single data point
or observation considered reliable during a stress period, this is considered to be useful monitoring
data.

Figure 4-2 summarises the availability of data at HBSS and BGSS piezometers, where green
segments on the chart indicate the proportion of the 2025-26 water year for which there is some useful
data, and the orange segment indicates the proportion of the year for which there is not, which can be
due to multiple reasons; bore decommissioned or piezometer failed (often due to subsidence), bore
not visited recently to collect logger data, or due to unreliable data.

Related to this point, it is important to note that most bores within or adjacent to longwall workings and
even some roadways are decommissioned prior to mining or malfunction/shear due to subsidence
effects.

Also, the focus is on groundwater levels in shallower horizons which are more relevant to potential
effects on surface water, hence observations in the coal seams or deeper Narrabeen Formation units
are ignored here.

Figure 4-2 shows only one of the upper piezometers are in the location, so a fuller picture of available
and missing data is available in Appendix A . This shows that for instruments within or near the 2025-
26 mining area, there is approximately 82% data availability for the water year when considering the 5
stress period intervals (472 available out of 570).

Comparison of the available data against previously simulated groundwater levels is presented in
Section 5.

Dendrobium Mine: Annual Water Take Review Report - 2025-26 Page 16






5 Comparison of observations and simulated behaviour

As per DS8770-00001 D) [Table 1-1], this section presents an analysis of metered surface
water flows (or more specifically, flow losses estimated from field data), groundwater inflow
and observed groundwater levels in comparison with the model predictions, especially the

take predictions for the Upper Nepean Rivers Water Source and the Sydney Basin Nepean
Groundwater Source.

5.1 Surface water losses

Surface water losses due to mining occur via changes in flows in watercourses plus changes
in groundwater-reservoir interaction at Lakes Avon and Cordeaux. Flows in watercourses at
monitored and changes in these flows are assessed regularly. Fluxes between groundwater
and reservoirs cannot be measured, and are based on modelling.

The Annual Water Take Report (Watershed HydroGeo, 2026) presented a prediction of the
total surface water take from the Upper Nepean Rivers Water Source for Water Year 2025-
26, centered on 1,750 ML for the year (4.8 ML/d). Table 5-1 shows the total and the two main
components, where the reservoir losses are the total for Avon and Cordeaux Reservoirs.

Table 5-1 Modelled Annual Surface Water Take for 2025-26:

I o O e B
Upper estimate: 95% 2374 1997 +
Mean estimate 1750 = 1486 * 268
Lower estimate: 5% 1133 = 995 + 138

5.1.1 Change in flow in watercourses

Surface water flow data from Dendrobium’s gauging station network, along with data from a
government gauging station (O’'Hares Creek at Wedderburn) as a ‘reference’, are used to
estimate the change in flow due to mining at each of the Dendrobium gauging stations. This
process was discussed with government agencies and documented (Watershed HydroGeo,
2019) prior to implementation for both End of Panel impact review and for water take
estimation.

The same procedure has been carried out here, using the available data to the end of June-
2026 (Section 4.1.1). The calculated take includes an assumed pro rata increase to account
for ungauged sub-catchments above the mine (see map of gauging stations - Figure 4-1).

The take calculated and inferred from field data is compared against the modelled
watercourse losses for 2025-26 in Table 5-2.

Table 5-2 Comparison of watercourse losses for 2025-26
Upper estimate: 95% 1997 1408
Mean estimate 1486 921
Lower estimate: 5% 995 573

This shows that the losses estimated from field data are in the lower portion of the range
estimated from numerical modelling, with the two ranges overlapping, where:
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the mean estimate from field data is similar to the lower predicted estimate from
modelling, and

the maximum estimate from field data is similar to the mean predicted estimate
from modelling.

This confirms the prediction of surface water losses from watercourses was conservative, yet
realistic.

5.1.1 Reservoir losses

As noted in the modelling reports (e.g. Watershed HydroGeo, 2025), losses directly from the
reservoirs cannot be measured or observed. As such, no comparison of the predicted losses
(Table 5-1) to observations can be made.

5.2 Groundwater inflow (take)

The water balance maintained by Dendrobium allows estimation of inflow to each mine
domain and the whole of the mine on a daily basis (Section 4.2). The daily data is subject to
pump priority and performance and hence relatively noisy, so a moving average is used to
make more reliable inferences about the inflow rate. The predicted inflow from the previous
modelling is presented against the recent inflow data on Figure 5-1, showing:

the Area 3C inflow — where recent longwall mining has occurred, including all active
mining during 2025-26.

the total inflow to Dendrobium Mine.

Graphically, the observed Area 3C inflow begins 2025-26 well below the predicted inflow, with
the first (eastern) half of Longwall 22 having lower inflow than expected and then actual inflow
rose to oscillate around the median modelled estimate between October-2025 to April-2026.
During this period the actual inflow remains between the lower (5™ percentile) and upper (95
percentile) estimates, except for a short period in February-2026. Late in the water year,
actual inflow has again declined below the 5" percentile estimate (since mid-May 2026).

Figure 5-1 shows that the observed total inflow was more consistently between the lower (5"
percentile) and upper (95" percentile) estimates for the 2025-26 Water Year.

Table 5-3 presents the annualised take from the mine water balance, compared to the
predicted range in take for 2025-26.

Table 5-3 Comparison of groundwater inflow (take) for 2025-26
Modelled Observed Modelled Observed
Upper 95% 1783 3858
Median 1242 1065 2940 3266
Lower 5% 939 2546
Units: ML

Figure 5-1 and Table 5-3 confirm the previous predictions of groundwater take from the
Sydney Basin Nepean Groundwater Source are appropriate.
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Figure 5-1 Comparison of modelled and observed inflow in 2025-26

5.3 Groundwater levels

The predicted groundwater levels from the ‘base’ realisation of the ensemble of parameters
calibrated for the previous model are presented on a set of hydrographs, focussing on the
2025-26 area of impact (Figure 4-2). This set of charts in Appendix B shows the period
2024 to the end of 2026 (i.e. around the relevant Water Year), the longwall progression, and
the available groundwater level data as collated for the forthcoming model update.

This shows that for most piezometers, the model simulated the trends in a reasonable
manner, especially related to drawdown around Longwall 22 to the east of this panel. One
focus for future calibration will be the shallower HBSS piezometers at S2508 (west of
Longwall 22), where the post-Longwall 22 drawdown is not replicated (although it is in the
deeper strata).
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It is noted that the model update that is underway will involve re-calibration against these (as
well as re-calibration against multiple other targets, including mine inflow and surface water
losses).

6 Water balance

Condition DS8770-00001 F) [Table 1-1] requests a “site water balance for the area of impact
under the model”. We have interpreted this to mean a water balance from the numerical
model for the relevant reporting period.

On that basis, the modelled water balance, by model layer for the broader Area of Impact
(Figure 3-3) has been included in Appendix C . This is for the historical mine plan and
weather conditions simulated. This shows groundwater-surface water fluxes to watercourses
and reservoirs (e.g. baseflow and leakage), recharge and evaporation, and other vertical and
lateral fluxes in response to the mine dewatering in the Wongawilli Seam.

7 Annual surface water take — 2025-26

As required by DS8770-00001 G) [Table 1-1], this section documents the annual volume of
take under WAL45165, being the average of any range of modelled water take predictions in
Water Year 2025-26, noting that these estimates were made prior to the end of the Water
Year (in the Annual Water Take Report due in June) and then again here after the Water Year
is completed.

The watercourse losses are marginally lower than the estimates provided before the end of
June-2026 (Watershed HydroGeo, 2026) due to the slightly drier conditions that occurred late
in the Water Year.

Table 7-1 Modelled Annual Surface Water Take for 2025-26 - final

e O i ool M el
Upper estimate 95% 2369 1972 +
Mean estimate 1740 = 1472 + 268
Lower estimate 5% 1131 = 993 + 138

The final model-based estimate of surface water take under WAL45165 is 1740 ML for
Water Year 2025-26. It is noted that losses from watercourses are also estimated from field
(flow) data, and these are lower than the model estimates, but the WAL requires the model-
based estimate.

8 Proposed updates to the numer ical model and monitoring

The Dendrobium numerical model used for groundwater and surface water impact
assessment and licensing is revised and updated periodically. The model is currently being
updated.

The monitoring network for both groundwater and surface water is also regularly updated.

These changes are underway or will occur in the next Water Year, and are described in the
following sub-sections.
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8.1 Forthcoming changes to the numerical model

As required by DS8770-00001 H) [Table 1-1], this section describes changes to the numerical
model, including re-calibration, and justifications for these, that are already occurring and will
be completed by the next set of Annual Water Take reporting.

The forthcoming updates will address requirements set in Conditions of Approval as well as
requests made by the Independent Expert Advisory Panel for Mining and DCCEEW, which

are outlined below.

8.1.1 SMP Conditions of Approval

The relevant Subsidence Management Plan (SMP) Conditions are as follows, along with a
comment of whether and how the model has been revised or updated.

The Applicant must update the numerical groundwater
and seepage models to address the specific
recommendations of the Independent Expert Panel in its
advice on the Subsidence Management Plan for
Longwalls 24 to 29, dated 24 April 2026
(Recommendations 1-6), to the satisfaction of the
Secretary.

The Applicant must update the numerical groundwater
and seepage models, including more extensive
uncertainty analyses and, if groundwater level
observations fall outside expected ranges, re-calibration,
to:

a) incorporate new observations and trends from
the investigations along the barrier zone between
Area 3C longwalls and Cordeaux Reservaoir,
including groundwater levels and strata
movements within and around dyke DD9 and
fault DF14;

b) improve predictions of baseflow reductions to
and seepage losses from Lake Cordeaux and
baseflow reductions in Wongawilli Creek;

c) improve predictions of drawdown in the shallow
and deep aquifers;

The numerical groundwater model has been
re-built with different architecture and new
functionality added, in line with the Panel
recommendations (tabulated below), and is in
the process of re-calibration (to be completed
late 2026).

The numerical groundwater model has been
updated, and additional calibration to achieve
more extensive uncertainty analysis in future
impact assessments is underway (to be
completed late 2026).

Recent groundwater level and permeability
data for the barrier zone has been included in
the calibration dataset. More data will be
available in short/medium-term, although not
in time for inclusion in the numerical model.

Calibration of the model is to multiple target
types, including flow losses from creeks.
Future estimates of losses from the reservoir
will incorporate off-goaf effects.

The weighting assigned to groundwater levels
in shallow aquifers has been increased in the
calibration process. We note that focussing
calibration on one observation type can come
at the expense of calibration to others.

[there are other sub-conditions (d) to (g) but those are not relevant to model update and calibration.]

The recommendations of the Independent Expert Advisory Panel for Mining (as referred to in

Condition 14, above) are:

1

Site specific data from the extraction of LWs 21,
21A, 22 and potentially LW 23 be used to revise and
then recalibrate any local model/regional model

Dendrobium Mine: Annual Water Take Review Report - 2025-26
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(whichever model the proponent adopts for the next
model update).

Aquifer parameter and monitoring data from the
2024 investigations in the barrier zone between the
Area 3C longwalls and Cordeaux Dam be used in
the next regional model update.

Improvements to recharge parametrisation.
Forecasting models should account for a range of
rainfall scenarios, in line with predicted climate
conditions for the region of interest.

Model revisions that address time variable off-goaf
effects be reinstated in the next regional model
update to better estimate:

« the quantum of streamflow and reservoir seepage
losses, and

« the lateral extent of drawdown in all aquifers and
the quantum of mine water inflows

The revised model architecture and predictions be
peer reviewed prior to the commencement of LW 25.

The observed cumulative impact of mining activities
undertaken at Dendrobium Mine be incorporated into
updates of the numerical groundwater flow models

‘half’ of 21A. Longwall 23 has not yet commenced, and
will not be completed in time to incorporate that data.

One full longwall adjacent to Cordeaux Reservoir has
been completed (Longwall 22 completed Jan-2026), and
Longwall 21A is nearing completion (due Oct-2026).
Groundwater level and permeability data from sites
including S1969, S2658 and S2659 has already been
used in the calibration dataset.

Post-mining permeability data will likely be available for
sites near Longwalls 21A/22 at the end of 2026. Similar
such data will become available, and be incorporated, as
further A3C longwalls are extracted.

Recharge (and runoff) timeseries used in recent predictive
analysis focus on average to wetter conditions for
conservatism in water licensing estimates.

Some ideas for more variable sequences for impact
assessment have been discussed with the Peer
Reviewer, and will be used in future impact assessments.

Off-goaf effects have now been included in the modelling
workflow with adjustable parameters.

Forecasting results incorporating these simulated effects
will follow in relevant (predictive) impact assessment
modelling.

Peer Review of this updated model [where ‘architecture’
means revised extent and cell dimensions], including
updated calibration has commenced, and will be
completed by Keith Phillipson of AGE (an experience
hydrogeologist and modeller).

The full mine development up to June-2026 (from the
portals to mid-way through Longwall 21A) has been
incorporated into the calibration model.

Groundwater level and flux data to the same date has
also been used in calibration, noting that there is some
lag-time before some target data types are available.

To summarise, the model has been re-built so that it is a ‘regional’ model encompassing all
of Dendrobium workings and surrounds (Figure 8-1). This new regional model is smaller, in
terms of the number of cells and run-time, but still takes 5-8 hours to run, and therefore
calibration is significantly slower than for the previously calibrated ‘local’ model, in part
because of the addition of other functionality, especially the ‘off-goaf’ valley closure type

effects on strata.

8.1.2 NSW DCCEEW requirements

DCCEEW have requested model revision and re-calibration and reporting to be provided by

December 2026.

Some of the key DCCEEW requirements are tabulated below, along with a comment on
whether and how the model has been updated, noting that the full list of requests will be

addressed in the full model update report.
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1

10

11

12

14

Recent data inclusion

Include test results and monitoring data for Longwall
21 and Longwall 22 and revise predictions of take
and impacts accordingly.

The methodology used for model calibration is
inadequate. The current approach involves
calibrating a local model and transferring parameters
to a regional model for forecasting. This method is
not sufficiently documented and excludes areas
affected by surface water loss and groundwater
drawdown, reducing confidence in the regional
model’s predictions. Without further documentation
and recalibration using the full regional model, the
groundwater modelling does not meet the
requirements set out in the water access licence
conditions.

Pilot point spatial distribution maps, parameters,
ranges and details for the extent of groups to
highlight areas with limited pilot point coverage such
as alluvium, swamps and the Wianamatta Formation
in layer 1 and weathered crinanite in layer 5.
Uneven distribution and inconsistent parameter
ranges may lead to misrepresentation of hydraulic
properties across the model domain.

Refined structural features with smaller model cell
sizes in these areas and allowing an upper
calibration limit at least two orders of magnitude
greater than host hydraulic conductivity.

Clarify how the local and regional model domain
boundary conditions are set and how the boundary
conditions affect calibration and estimates of lateral
flow between the local model and regional model
domains. Specific details are required for the local
and regional modelling.

Recharge assessment

« Include further assessment of site-specific recharge
considering enhanced postmining recharge within
the mine footprint.

Groundwater levels (and other related targets) include as
much data as is available to June-2026.

Mine inflow is to June-2026.

Surface water loss targets include reliable estimates to
April-2026 (pro-rated to June-2026).

That is, data covers the life of Longwall 22, and much of
Longwall 21A.

Even though we consider the earlier approach
appropriate, the regional model extent and mesh has
been re-built to reduce regional historical model run times
by approximately 65%. This is somewhat more practical,
and so this new regional model is used for calibration.

Figure 8-1 presents a comparison of the previous model
and the new (2026) model extent. There is now no
reliance on the smaller local model.

We have made very slight modification to the pilot point
distribution.

The reason that some features or units do not have many
pilot points is usually because they are small / distant /
unimportant to model objectives.

The number of pilot points for each of the units mentioned
by DCCEEW will be documented, including any changes,
and we consider these numbers and distributions justified
given the objectives of the modelling.

Some structural features have been added, and re-
meshing has been carried out to reduce cell sizes along
some of these.

Further consideration of hydraulic conductivity has been
made, including consideration of recently obtained data.

The regional model has been re-built (Figure 8-1) to
reduce model run times and improve the utility of that
model for calibration. As such, the local model is no
longer used.

Previous analysis to attempt to detect changes in pre- and
post-mining diffuse recharge could not reliably detect this.
Previous modelling (e.g. HS, 2018) had included
enhanced recharge in modelling, but was removed later
because of the uncertainty and non-conservative impact
assessment when included.

However, estimates are made via water table fluctuation
(no change to +40)% and modelling includes (again) the
potential for additional recharge above extracted
longwalls, which was included as an adjustable parameter
in the PEST workflow.
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Uncertainty analysis The ensemble size will be increased.

Use >60 realisations; assess upscaling of packer More discussion on the upscaling of host hydraulic

test data and the uncertainty in the height of mining conductivity is presented, with a slight change to the
induced changes to hydraulic parameters above method.

longwalls and outside the mined areas including Uncertainty in the height of mining induced changes was
propagation of impacts along geological structures | ajready considered in the previous modelling, and will be
and faults. considered again.

8.2 Monitoring, metering and modelling work for the next Water Year

As required by DS8770-00001 I) [Table 1-1], this section provides a description of
monitoring/metering and modelling for the next annual report period.

8.2.1 Modelling

The modelling actions for the next annual report period include:

Updates and re-calibration as outlined in Section 8.1 (to be completed late 2026).

Use of the updated and re-calibrated model (and for impact assessment (late
2026, early 2027);

Use of the updated and re-calibrated model for WAL requirements / surface water
take estimation (for mid-2027).

8.2.2 Monitoring and metering

The monitoring actions for the next annual report period include:

Hydrographers (ALS) to continue to monitor surface water levels (stage) and
convert to flows in watercourses in the catchment above and adjacent to
Dendrobium Mine.

ALS continue to trial and improve upon novel flow gauging techniques at selected
flow gauging sites (with reference to estimation of flow losses from field data).

Land deformation (subsidence) survey to be flown in late 2026 following
completion of Longwall 21A.

GM3 to continue to meter flows in and out of the underground mine, including
each domain, to allow estimation of groundwater take.

Groundwater bore and piezometer installation is scheduled for four sites in Area
3C. Groundwater level data from the last of these may not be available by the
next reporting period.

Packer testing of these sites is scheduled, including one post-mining site.

Your sincerely,

Will Minchin
will. minchin@watershedhg.com

Dendrobium Mine: Annual Water Take Review Report - 2025-26 Page 26



9 References
GM3, 2025. Mine Water Balance — procedure DENP0049. Version 6.0, 15/04/2025

HGEO, 2026. End of Panel Report: Longwall 22 — Surface Water and Shallow Groundwater
Assessment. March 2026.

MSEC, 2026. Dendrobium | Area 3C | Longwall 22: End of Panel Subsidence Monitoring Review
Report for Dendrobium Longwall 22. Report MSEC1541. March 2026.

Watershed HydroGeo, 2025. Groundwater Model Update / A3C Longwall 24-29 SMP Groundwater
Assessment. Report R062g.

Watershed HydroGeo, 2026. Dendrobium Mine: Annual Water Take Report — 2025-26. Report
R0O75b.

Dendrobium Mine: Annual Water Take Review Report - 2025-26 Page 27



Appendix A Groundwater level data availability

Dendrobium Mine: Annual Water Take Review Report - 2025-26 Page 28

e:\dendrobium\reports\imc204\m080b_den_watertakereviewreport_2025-26.docx



Data availability

Piezometer  Strat unit Period to:  30/09/2025 31/12/2025 30/01/2026 31/03/2026 30/06/2026

S1871_10 HBSS_upr 1 1 1 1 1

S1871_134  BGSS_upr

S1871_184 BGSS_Iwr

S1871_210 SBSS

S1871_235 SBSS

S1871_253 WBCS

S1871_275 CCSS

S1871_285.2 BUSM

S1871_31.3  HBSS_lwr

S1871_312.9 WWSM

S1871_40 HBSS_lwr

S1871_88 BGSS_upr

S1969_10  HBSS_upr

S1969_128.5 BGSS_|wr

$1969_179 BGSS_Iwr

$1969_200 SBSS

$1969_217.5 SBSS

$1969_235 SBSS

S1969_24.8  HBSS_lwr

$1969_285.8 BUSM

S1969_313.4 WWSM

S1969_44.5 HBSS_lwr

S1969_83 BGSS_upr

S2059_113  BGSS_upr

S2059_151.5 BGSS_upr

S2059_195 BGSS_Iwr

S2059_221 SBSS

S2059_242 SBSS

S2059_263 SBSS

S2059_33 HBSS_mid

S2059_61 HBSS_lwr

S2059_79 HBSS_lwr

S2208_143.6 BGSS_|wr

S2208_219.4 SBSS

S2208_229.4 SBSS

S2208_23.5 HBSS_lwr

$2208_280 BUCO

$2208_307.2 WWCO

S2208_32.5 HBSS_lwr

S2208_77.7 BGSS_upr

S2212_154 BGSS_lwr

S2212_215.5 BGSS_lwr

S2212_239.2 SBSS

S2212_250 SBSS

S2212_260.7 SBSS

S2212_289.7 BUSM

S2212_320.2 WWSM

S2212_370.2 TGSM

S2212_64 HBSS_lwr

S2212 924 BGSS_upr

S2442A_114 BHCS

S2442A 127 BGSS_upr

S2442A 15  HBSS_upr

S2442A 200 BGSS_|wr

S2442A_49 HBSS_mid
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Appendix B Modelled and observed  groundwater level hydrographs

x For the 2025-26 area of impact

Dendrobium Mine: Annual Water Take Review Report - 2025-26 Page 29
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script: EADENDROBIUM\Mode\GWmodel\Runs\DND7\DND7TR010_p7c\Proc\heads\mod2smp\heads_hydrograph_charting_script_matplotlib_v7_mod2smp.py | MOD2SMP results: DND7_20260411_VWP_DND7TR010pFD_base.smp



Appendix C Modelled groundwater  balance the Area of Impact

x For the Water Year 2025-26
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Modelled average water balance: layer-by-layer
01 Jul 2025 to 30 Jun 2026
Scenario D: Full Development

LAT in +0.284

RCH +12.4
RCH +84 mm/yr

EVT -13.8

EVT -94 mm/yr

STR leakage +7.72
STR baseflow -2.94

LAT out -0.170 <— L1: Surficial units STO +2.86 RIV loakage £0 23
RIV baseflow -0.48
13.11 1 I 705
LAT in +0.048 —»
LAT out -0.049 <—
11.65 l I 5.26
LAT in +0.202 —» _
LAT out -0.064 <—  Lo: HBSS_m STO +1.46
9.78 l I 1.78
LAT in +0.131 —» )
LAT out -0.044 <— L4 HBSS_| STO +1.24
10.12 l I 0.80
LAT in +0.007 —» _
LAT out -0.002 <— Lo BACS STO +0.06

LAT in +0.027
LAT out -0.009

LAT in +0.078

K

9.78 l
9.73 l

T 0.39
T 0.34

. -|

LAT out -0.024 < L7:BGSS_| STO-0.73
8.96 l T 0.24

LAT in +0.050 —» _

LAT out-0017 <— L8:SPCS STO -0.00
8.80 l T 0.05

LAT in +0.041 —» _

LAT out -0.005 <«—  L9: SBSS STO +0.04
8.83 l T 0.00

LAT in +0.020 —» )

LAT out -0.003 <— L10: WBCS STO -0.11
8.73 l T 0.00

LAT in +0.029 —» :

LAT out -0.004 <— | L1:CCSS STO -0.16

LAT in +0.078
LAT out -0.006

8.69 1 T 0.09

L12: Bulli

STO -0.01

8.70 1

T 0.04

LAT in 40.059 —» )

LAT out -0.008 <— L13: Interburden STO -0.21
8.52 l T 0.02

LAT in-0.300 —» _ . |

PR APl L 14: Wongawill SQREIM DR (dewatering) -8.04
0.31 l T 0.25

LAT in +0.032 —» _

LAT out -0 004 <— L15: Iwr Coal Meas STO -0.11
0.06 l T 0.08

LAT in 40.030 —» ;

mass balance error = +0.00

Flux units are ML/d (converted from modelled metres and days).

Positive value = flux into layer/groundwater, negative = flux out. 'HDB' = head-dep boundary.
'LAT' = lateral flux across the assessment-zone boundary between layer zone[N] and Zone O.
Inter-layer fluxes to/from layer[N] include fluxes between all over-(under-)lying layers, which
1S typicaliy layer{N-1], but aiso can be directly with layer{ij when fayer[iN]j is outcropping.



