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1.2 Objectives

The GIA was undertaken in accordance with Queensland and Commonwealth Government
requirements, specifically the terms of reference (ToR) for the EIS. The GIA comprises two
parts; (i) a description of the existing hydrogeological environment; and (ii) an assessment of
the impacts of mining on that environment.

To this end, the stated scope of work was to:

o Review relevant groundwater, geotechnical and environmental reports to
characterise the geological and hydrogeological setting of the Project.

o Review publicly available hydrogeological data such as The Queensland
Government’s spatial data system (Queensland Globe) and The Bureau of
Meteorology’s (BoM) National Groundwater Information System (NGIS) (BoM, 2019).

e Characterise the existing groundwater resources, including properties and quality.

o Review census information for third party groundwater supply bores near to the
Project.

o Conceptualise the groundwater regime of the Project Area and Study Area.

o Assess the potential interaction between the Project and alluvium deposits of
Cherwell Creek and the Isaac River.

¢ Identify the potential of groundwater dependent ecosystems (GDEs) occurring in
proximity to the Project.

e Construction and calibration of a numerical groundwater flow model suitable for
assessment of potential impacts of the Project, in accordance with the Australian
Groundwater Modelling Guidelines (Barnett et al., 2012) and Murray Darling Basin
Commission guidelines (Middlemis et al., 2001).

e Perform predictive modelling for the scale and extent of mining impacts upon
groundwater levels, groundwater quality and groundwater users at various stages
during mine operations and beyond closure.

¢ Model the cumulative impacts of Project and surrounding existing and proposed
mines.

o Assess the extent of groundwater impacts as a result of the operation of the Project,
including long-term impacts on regional groundwater levels and water quality, and
impacts on environmental flows and baseflows.

e Assess potential impacts on GDEs resulting from short and/or long-term changes in
the quantity and quality of groundwater.

¢ Assess the potential third-party impacts (i.e. private bores) as a result of changes to
the regional groundwater system.

o Develop feasible mitigation and management strategies where potential adverse
impacts are identified.

e Develop a groundwater monitoring and management program.
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1.3 Information Sources

No specific groundwater studies have previously been completed for the Project Area.
However, the Isaac Downs Groundwater Impact Assessment (AGE, 2020) is directly
relevant as the area lies along the same geological strike and abuts the northern extent of
the Project. Relevant information from AGE (2020) has been supplemented with an
extensive program of Project-specific data collection including the field programs discussed
in Section 1.4, as well as relevant information from adjoining Stanmore mine sites, including
PTM (immediately northeast of IDE), IPM and publicly available information.

A summary of the information considered is provided below.

Existing relevant groundwater studies for adjacent Stanmore operations:
¢ Integrated Isaac Plains Project (Matrix+ Consultants, 2008).
e |saac Downs Groundwater Impact Assessment (AGE, 2020).

o Poitrel Mine Progressive Rehabilitation and Closure Plan Groundwater Assessment
(SLR, 2024a).

e Poitrel Mine Highwall Mining Project Groundwater Impact Assessment (SLR, 2023a).
¢ Isaac Plains East Extension Project (KCB, 2023).
o Eagle Downs reference (SLR, 2025a).
Stanmore provided Project information:
e Relevant Project information in GIS format.
e Topographic data.
e Stanmore resource structure geological model.

o Groundwater monitoring data (bore logs, drilling information, water level and quality
data).

Publicly available information:
¢ Queensland Government registered bore database (GWDB).
¢ Queensland Government geological mapping.
e BoM GDE Atlas.

In addition, this GIA has been prepared utilising other information and data collected and
collated as part of recent groundwater assessments for other nearby non-Stanmore mining
projects. Stanmore has established groundwater data sharing agreements with the owners
of each of these neighbouring projects / mines, which allows for the sharing of groundwater
data and documentation. Under these agreements, data utilised as part of each
project/mine’s groundwater assessment has been incorporated into this GIA where relevant.
These include:

e Peak Downs Mine Progressive Rehabilitation and Closure Plan Groundwater
Assessment (SLR, 2024b).

e Moorvale South Project Progressive Rehabilitation and Closure Plan Groundwater
Assessment (SLR, 2024c).

e Caval Ridge Mine Progressive Rehabilitation and Closure Plan Groundwater
Assessment (SLR, 2024d).
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e Millennium Mine Mavis South Extension Project Groundwater Impact Assessment
(SLR, 2023b).

e Millennium Mine Progressive Rehabilitation and Closure Plan Groundwater
Assessment (SLR, 2023c).

e Daunia Mine Transitional PRC Plan Hydrogeology report (SLR, 2023d).

e Saraji Mine Progressive Rehabilitation and Closure Plan Groundwater Assessment
(SLR, 2023e).

e Saraji East Mining Lease Project Groundwater Resource Technical Report
(AECOM, 2023).

o Winchester South Project Groundwater Assessment (SLR, 2022).

¢ Caval Ridge Mine Horse Pit Extension Project Groundwater Assessment (SLR,
2021).

e Moorvale South Project Groundwater Assessment (SLR, 2019).
¢ Olive Downs Project Groundwater Assessment (HydroSimulations, 2018).

e Project Groundwater Field Programs and Moranbah South Groundwater Impact
Assessment (AGE, 2013)

1.4 Investigations

Numerous groundwater field programs have been undertaken for the Project to inform the
GIA. Each field program sought to build upon the previous programs and address residual
gaps identified in the available information and dataset. The Project field programs have
included:

o Field program from the Integrated Isaac Plains Project (IIPP) (Matic+ Consultants,
2008), which directly overlapped with the IDE Project Area and included bore drilling,
hydraulic slug testing of selected bores, and a regional landholder bore survey.

¢ Aninitial groundwater bore census (SLR, 2024¢; Appendix E).

o Hydrogeological drilling and bore installation campaigns (AGE, 2022; SLR, 20263;
Appendix F).

¢ Site specific hydraulic testing (SLR, 2026a; Appendix F).
e Geophysical (Electrical Resistivity Surveys (MES, 2025; Appendix G);
o GDE field studies (Watermark Eco, 2026a) and
¢ Routine groundwater level monitoring and groundwater quality sampling.
Interpretation of the data collected in the field programmes and investigations are described
in subsequent Sections 1.4.1 to 1.4.5 below
1.4.1 Groundwater Bore Census

The primary objective of the bore census undertaken in November 2024 by SLR (2024e)
(Appendix E) was to identify and confirm existing bores (specifically bores from previous
IIPP which overlapped with the Project Area) that could be incorporated into the baseline
groundwater monitoring network (to support the EIS). It also served to identify landholder
bores that required consideration in the assessment. The census involved a desktop review
and field investigation, including groundwater level measurements and water quality

sampling.
3
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In total, 43 bores were assessed, comprising 32 monitoring bores and 11 landholder supply
bores. Of the 32 monitoring bores, 16 were found to be functional, while the remaining 16
were either damaged, lost, or destroyed, often due to broken or buried PVC casings. Among
the landholder bores, six were active and sampled, while five were inactive at the time of the
survey.

The census informed the scope of work for the 2025 groundwater field investigation
programme (SLR, 2026a and Appendix F). An initial groundwater level and quality
monitoring event was undertaken during the groundwater bore census and data included in
the baseline groundwater dataset for the 2025 Groundwater Field Investigation Programme.

1.4.1.1 Bore Drilling and Installation

A baseline groundwater monitoring program for the Project was recommended by AGE
(2022), and together with the Gap Analysis prepared by SLR (2024f), formed the foundation
for the scope of work for the 2025 groundwater field investigation programme. The
recommendations included the installation of 19 new monitoring bores. Of these, seven were
successfully installed in 2022 but remained undeveloped, requiring contractor services to
airlift develop the bores in the 2025 groundwater field investigation programme before being
deemed suitable for baseline monitoring.

In addition, seven damaged legacy bores identified during the site bore census were
recommended for rehabilitation to re-establish the integrity of the bores and widen spatial
coverage of the groundwater monitoring network. Two of these legacy bores, considered key
components of the monitoring network, were damaged beyond rehabilitation and were
therefore scheduled for redrilling. Consequently, the installation of a total of 14 additional
bores was completed in the 2025 groundwater field investigation programme (SLR, 2026a
and Appendix F).

1.4.1.2 Fault Exploration Drilling

A component of the 2025 groundwater field investigation programme was exploration drilling
to delineate and characterise the Isaac Thrust Fault east of the Project Area. These five
exploration holes would be used to identify the fault core and inform the design and
installation of a subsequent groundwater monitoring bore targeting the fault (SLR, 2026a and
Appendix F).

Exploration drilling was conducted 1.5 km east of the Project Area, where State regional
geological mapping indicates the likely position of the fault. Five exploratory air-rotary chip
holes were drilled southwest to northeast across geological strike of the mapped fault trace
to the east of the Project Area. These chip holes provided key geological information,
enabling the identification of the fault’s location and depth on the basis of observed structural
offsets with respect to the expected stratigraphy as is present within the Project Area.

The results of this exploratory drilling combined with downhole geophysical logging informed
the final design and siting of a monitoring bore targeting the Isaac Thrust Fault itself. The
most hydraulically conductive zone of the fault was targeted for the monitoring bore
installation, as discussed further in Section 1.4.1.3 below.

1.4.1.3 Down-hole Geophysics Survey

Epiroc undertook downhole geophysics at all five exploration holes drilled as part of the Fault
Investigation (SLR, 2026a and Appendix F). The objective of the downhole geophysics was
to support the siting and final design of the monitoring bore targeting the Isaac Thrust Fault.

The wireline geophysical techniques applied included the following:

8 e



Stanmore ID Extension Pty Ltd
Isaac Downs Extension 28 May 2026
Groundwater Impact Assessment SLR Project No.: 620.041537.00001

o three-arm calliper logging to measure borehole diameter and detect changes in
shape or constrictions down hole.

o Optical Televiewer (OTV) imaging was used to generate high-resolution visuals of
the borehole wall, enabling detailed logging of fractures, bedding planes, and
lithological features.

e Acoustic Televiewer (ATV) amplitude and travel time measurements were used to
assess borehole wall texture and geometry, respectively, with the amplitude data
highlighting fractures and cavities, and the travel time data mapping structural
variations and diameter changes.

Nuclear magnetic resonance (NMR) testing was employed on three (3) of the fault
investigation exploration drillholes, RFIS0060, RFIS0062 and RFIS0064. These three
drillholes were selected as they were determined to show the most significant faulting
present out of the five exploration drillholes. NMR is a widely utilised method employed in
the petroleum industry and involves running a geophysical wireline tool down the drillhole,
where the tool measures the response of hydrogen nuclei within rock pore fluids to an
induced magnetic field. Resulting data processing provides measurements of:

e Porosity: Total volume of rock pore space.
¢ Permeability Estimates: Based on pore size distribution and fluid mobility.

o Bound vs. Free Fluid: Helps identify producible fluids vs. those bound to rock
surfaces.

The NMR method provides a faster, and higher resolution method of assessing downhole
hydrogeological properties than more traditional methods such as packer testing. The aim of
the NMR testing was to:

e provide characterisation of Isaac Thrust Fault permeability across the vertical drillhole
profile;

e contrast the inferred permeabilities between the fault zone and the
overlying/underlying undisturbed Rangal Coal Measures interburden; and

¢ identify any higher permeability zones for installation of a groundwater monitoring
bore.

1.4.2 Hydraulic Testing

SLR conducted groundwater hydraulic slug testing across the IDE baseline groundwater
monitoring network, which comprised 33 bores (SLR, 2026a and Appendix F). The testing
included both rising and falling head slug tests. Prior to this campaign, slug testing was
carried out in 2008 at selected existing bores as part of the IIPP (Matix+ Consultants, 2008).

Hydraulic testing had previously been carried out on the adjacent IDM, located north of the
IDE Project Area. This earlier work was conducted by AGE (AGE, 2020), providing useful
comparative data for regional hydrogeological interpretation and is included in this report
(refer Section 5.3).

14.3 Electrical Resistivity Imaging Survey

Between 14 May and 26 June 2025, Marine & Earth Science (MES) conducted Electrical
Resistivity Imaging (ERI) surveys to test the resistivity of the ground cover up to 80 m below
ground level (MES, 2025; Appendix G). The primary objective of these surveys was to
characterise the thickness and lateral extent of alluvial sediments along the Isaac River and
Cherwell Creek, the Isaac River alluvium near the northern highwall of the Project mining
area as well as the sediments underlying the potential wetlands. The survey also assisted to

9 e
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assess the potential connectivity between shallow groundwater and alluvium, possible
presence of paleochannels and occurrence and thickness of clay layer between the alluvium
and underlying Permian rock. The transects were aligned with existing drilling data as best
as possible in order to tie in the geophysical data with the drill hole data.

A total of six ERI transects were completed during the survey period. Two lines were
positioned along the riverbeds of Isaac River and Cherwell Creek, while the remaining four
were strategically located to investigate subsurface conditions adjacent to the Project’s
proposed mine pit (outcomes discussed in Section 4.2).

144 Local GDE Studies

The field assessment for the Project was conducted between 4 and 8 November 2024 by
Watermark Eco (2026a), supplemented by additional fieldwork in August — November 2025.
This investigation aimed to verify the groundwater dependence of mapped potential aquatic
and terrestrial GDEs in relation within and adjacent the Project area. Assessing the
likelihood of GDEs within and adjacent the Project area is essential for understanding
potential risks to water-dependent ecological assets.

To evaluate groundwater dependence, multiple lines of evidence were applied, including
measurements of leaf water potential (LWP), soil moisture potential (SMP), stable isotope
analysis, and direct physical observation. These methods were used to assess the
physiological and hydrological characteristics of vegetation within and adjacent to the Project
area (outcomes discussed in Section 5.7).

14.5 Routine Groundwater and Quality Monitoring

Routine groundwater level and quality monitoring has been conducted monthly at all Project
monitoring bores since March 2025 by SLR, following an initial monitoring event in late 2024
associated with the groundwater bore census (refer Section 1.4.1). As new bores have been
installed in ongoing drilling campaigns, these have been incorporated into the routine
monitoring programme, and loggers installation completed.

It should be noted that some historical monitoring at bores within the IDE Project Area,
including initial groundwater levels collected in 2006 as part of the IIPP, as well as routine
IDM monitoring starting in ~2021, have been incorporated into the baseline groundwater
database.
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2.0 Legislative Requirements and Relevant Guidelines

2.1 Commonwealth Regulatory Framework

This section summarises the Commonwealth and Queensland groundwater legislation and
policy relevant to the Project. Also summarised are the guidelines relevant to the
groundwater assessment required to facilitate environmental approvals process.

211 Environmental Protection and Biodiversity Act 1999

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is
administered by the Commonwealth Department of Climate Change, Energy, the
Environment and Water (DCCEEW). The EPBC Act is designed to protect national
environmental assets, known as Matters of National Environmental Significance (MNES).
Under the 2013 amendment to the EPBC Act, impacts on water resources were included,
and are referred to as the ‘Water Trigger'.

Due to the Bilateral Agreement between the Commonwealth of Australia and the State of
Queensland (2004), only one impact assessment is required for a project that triggers an
assessment under both the EPBC Act and State legislation, as is the case for the Project’s
EIS. However, the impact assessment (i.e. the EIS for the Project) is reviewed separately by
the State and Commonwealth.

The IESC is a statutory body established under the EPBC Act that provides scientific advice
to the Commonwealth Environment Minister and relevant state ministers. Guidelines have
been developed in order to assist the IESC in reviewing coal seam gas (CSG) or large coal
mining development proposals that are likely to have significant impacts on water resources.
This includes completion of an independent peer review of numerical groundwater modelling
in accordance with the Australian Groundwater Modelling Guidelines (Barnett et al., 2012). A
checklist against the IESC information guideline requirements is presented in Appendix B.

The Project was referred under the EPBC Act on 28/04/2025 to the Australian Government
(EPBC 2025/10183). On 06/06/2025 DCCEEW determined that the Project was a controlled
action under the EPBC Act subject to the following controlling provisions:

o listed threatened species and ecological communities
o water resources that relate to large coal mining development.

On 23/06/2025 DCCEEW decided that the Project would be assessed by an accredited
assessment process, being the voluntary EIS required under the under EP Act.

Therefore, the final Terms of Reference (ToR) for the project (DESTI, 2025) now specify the
IESC-related water resource information requirements that must be addressed in the EIS.
The Project’s GIA has therefore been prepared to meet the requirements of the Referral
under the EPBC Act and ToR for the Project IESC, which includes addressing the IESC
requirements.

2.2 Queensland Regulatory Framework

2.21 Queensland Water Act 2000

The Water Act 2000 (Water Act), supported by the subordinate Water Regulation 2016
(Water Regulation), is the primary legislation regulating groundwater resources in
Queensland. The purpose of the Water Act is to advance sustainable management and
efficient use of water resources by establishing a system for planning, allocation and use of

water.
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2.21.1 Management Framework Relevant to the Project

The Water Act is enacted under a framework of catchment specific Water Resource Plans
(WRPs). A WRP provides a management framework for water resources in a plan area, and
includes outcomes, objectives and strategies for maintaining balanced and sustainable water
use in that area. Resource Operations Plans (ROPs) implement the outcomes and strategies
of WRPs. Groundwater Management Areas (GMAs) and their component groundwater units
are defined under WRPs. Authorisation is required to take non-associated groundwater from
a regulated GMA or groundwater unit for specified purposes. The specified purposes are
defined under a WRP, the Water Regulation or a local water management policy.

Associated water is defined as groundwater that is taken (or interfered with) during the
process of carrying out an authorised resource activity. For coal mines operating under a
mining lease or mineral development licence, the Mineral Resources Act 1989 (MR Act)
grants a statutory right to take associated water (underground water rights). Consequently,
provided the activity is authorised under the resource authority, no separate water licence or
permit under the Water Act is required for associated water take.

Water resources within the vicinity of the Project are captured under the Water Plan (Fitzroy
Basin) 2011. The plan covers surface water (zone WQ1301) associated with Isaac River,
and groundwaters (zone WQ1310 — Fitzroy Basin groundwaters). The Project Area lies
within the Isaac Connors Groundwater Management Area (GMA) of the Fitzroy Basin under
the Water Plan (Fitzroy Basin) 2011. The Isaac Connors GMA consists of the following:

¢ Groundwater Unit 1, containing the aquifers of the Quaternary alluvium associated
with the Isaac Conners Alluvium sub-area; and

e Groundwater Unit 2, containing all subartesian aquifers within the Isaac Conners
GMA other than the aquifers included in Isaac Conners Groundwater Unit 1.

As part of the Project, Stanmore is proposing to exercise its underground water rights (i.e.
the statutory right to take associated water) during the period in which resource activities
would be carried out within the Project Area. The Project may therefore interact with
groundwater within the Isaac Connors Groundwater Management Area (GMA — Zone 34) of
the Fitzroy Basin under the Water Plan (Fitzroy Basin) 2011. This relates to both
Groundwater Unit 1 (containing aquifers of the Quaternary alluvium) and Groundwater Unit 2
(sub-artesian aquifers).

2.2.1.2 Water Act Declared Watercourses and Drainage

The Water Act includes criteria for determining watercourses that require authorisation under
the Water Act to take water, interfere with the flow of water, take quarry material or excavate
and place fill in a watercourse. The Water Act also includes criteria for drainage features that
may require authorisation to take or interfere with overland flow. Two declared defined
watercourses within and adjacent the Project area, the Isaac River in the east and Cherwell
Creek in the south. There is a small tributary of the Isaac River, Conrock Gully, which
traverses the Project Area with the downstream portion being a defined watercourse and the
upstream portion being a defined as drainage feature (see Section 3.2). The Water Act
declared watercourses may be relevant to the GIA for the Project if there is interaction
between surface water and groundwater.

2.2.2 Environmental Protection Act 1994

The Environmental Protection Act 1994 (EP Act) is the primary Queensland legislation
relating to the natural environment. The object of the EP Act is to protect Queensland’s
environment while allowing for development that improves the total quality of life, both now
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Figure 3-2 Average Monthly Rainfall and Evapotranspiration

3.2 Topography and Drainage

3.21 Topography

The topography of the Study Area features gently sloping valleys extending from the
elevated terrain of the Harrow Range 15 km west of the Project Area toward Cherwell Creek
and Isaac River in the south — southeast of the Project Area (Figure 3-3). Within and
adjacent the Project Area, elevations are highest in the central area (~225 m AHD) and
slope outward, reaching the lowest levels (~195 m AHD) along the Isaac River and Cherwell
Creek in the east. High-resolution LiDAR data with a 5 m spatial resolution is available for
the Project Area.
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3.2.2 Surface Drainage

The Project Area is situated within the Upper Isaac surface water catchment, specifically
within the Isaac River Sub-basin (WQ1301) of the Fitzroy Basin. The drainage network is
dominated by the Isaac River, which forms the northern boundary of the Project Area and
flows from west-northwest to southeast (Figure 3-3). The Isaac River is a well-defined,
incised channel with an elevation of approximately 200 mAHD at the channel bed, which is
typically 10 to 12 m below the top of the channel banks. The riverbed primarily consists of
sand overlying bedrock, with localised occurrences of outcropping Tertiary sediments. The
Isaac River and its tributaries function as ephemeral systems, flowing primarily in response
to maijor rainfall events or extended wet periods, with surface water predominantly sourced
from overland flow. During dry periods, water may persist in isolated pools due to perched
water overlying shallow bedrock or clay layers.

Cherwell Creek, a significant drainage feature and major tributary of the Isaac River,
traverses the southern boundary of the Project Area and flows southwest to northeast,
joining the Isaac River near the northwestern corner of the Project Area (Figure 3-3).
Conrock Gully is a minor ephemeral drainage feature traversing the central region of the
Project Area, draining from the west into the Isaac River to the east. Several other smaller,
unnamed ephemeral tributaries drain the Project Area, flowing generally west to east into the
Cherwell Creek and Isaac River catchments. These tributaries are classified as drainage
features and only convey flow during significant rainfall events.

Near the confluence of the Isaac River and Cherwell Creek, west of the Cherwell Creek
channel and south of the Isaac River channel, lies a wetland of High Ecological Significance
(HES) as defined under the Queensland Environmental Protection Regulation 2008 (Figure
3-3). The HES wetland is approximately 1.5 km west of the Project area. This is the only
significant wetland identified within the Study Area. Characterisation of the wetland is
provided in the Project's GDE Assessment (Watermark Eco, 2026a) and a summary of those
findings with respect to the wetland’s relationship with groundwater is provided in Section
5.7.2).

3.23 Isaac River Flow Regime

There are two Queensland Government gauging stations along the Isaac River. The closest
gauging station is the Isaac River at Deverill (130410A) located ~25 km downstream of the
Project Area while gauging station Isaac River at Goonyella (130414A) is ~35 km upstream
of the Project Area. Table 3-5 provides relevant summary information for these stations.
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Table 3-5 Isaac River Stream Gauging Stations closest to IDE

. . : Distance A Mean Max
Station Station | Operational . gauge
rom IDE - Flow Flow
Name Number Status Proiect Elevation (ML/day) | (GL/day)
! ) y y
Isaac 130414A | 1983-2020 |28 km 230.06 146 150 Jan
River at (Closed) upstream 1991
Goonyella (along river
channel,
located north
of CVM)
Isaac 130410A | 1968 - 34 km 169.30 439 228 Mar
River at present downstream 1988
Deverill (operational) | (along river
channel,
located south
east of CVM)

ML/day = megalitres per day, GL/day = gigalitres per day

Figure 3-4 presents daily mean stream discharge at the Isaac River at Deverill station
(130410A) from 1972 to December 2025, compared against daily rainfall at Moranbah Water
Treatment Plant (34038) (1972 — February 2012) and Moranbah Airport (34035) (March
2012 — December 2025). The graph shows that flows within the Isaac River are typically
ephemeral, with short duration flows generally occurring over the summer months. Figure
3-5 shows the maximum discharge recorded per flow event at the Isaac River (Deverill
station) since the station was in operation in 1968. On average, flow events last
approximately 20 days and are defined as periods during which discharge values are
recorded at the gauge station (flow >0 ML/day). Over 50% of these events are shorter than
10 days, highlighting that most flow events are relatively brief. Only 9% of flow events persist
for more than 75 days, and these occur exclusively when maximum daily flow rates exceed
5,000 ML. Figure 3-6 shows that the Isaac River is highly ephemeral, flowing only 27 % of
the time, with less than 11 % probability of flows exceeding 100 ML/day. Less than 1 % of
readings exceed 10,000 ML/day, which includes high flow/flood events in 2008 (January and
February), 2010 (December), 2012 (March), 2016 (February), 2017 (March), 2021 (January)
and 2025 (April), further highlighting the ephemeral nature of the river.
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Figure 3-6Isaac River at Deverill (Station 130410A) Mean Daily Flow Duration Curve
(1968 — 2025 data)

3.3 Land Use and Mining

3.31 Project Area

The Project Area is predominantly covered by native pasture used for cattle grazing, with
small patches of remnant and regrowth woodland vegetation. There are no nature
conservation areas, such as National or State Parks, within or near the Project Area.
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3.3.2

Surrounding land uses within the Study Area are primarily focused on mining and agriculture
(grazing). Several proposed and active coal mining operations exist in close proximity to the
Project. Additionally, in the broader region, there are also several proposed wellfields for
coal seam gas (CSG) extraction associated with the Bowen Gas Project and Moranbah Gas
Project. A small basalt quarry is also present approximately 2 km to the west of proposed
Project activities.

Surrounding Land Use & Mining

Table 3-6 provides a summary of the nearby resource extraction operations.

Table 3-6 Proposed and current operations near to the Project

Distance
Operation Status BT | AT from T;:gi?::'
IDE Project’
Isaac Downs Operating Open-cut 2021 2028 1 km north | Rangal Coal
Measures
Isaac Plains Operating Open-cut 2006 2026 10 km north | Rangal Coal
Measures
Moranbah South | Proposed Underground | 2045 2088 Adjacent Moranbah
(on hold) — Longwall west Coal
and Bord and Measures
Pillar
Moranbah North | Operating Underground | 1998 2033 35 km Rangal Coal
- Longwall northwest Measures
Winchester Proposed Open-cut 2026 2051 10 km Rangal Coal
South (approved) southeast Measures,
Fort Cooper
Coal
Measures
Poitrel Operating Open-cut 2006 2032 7 km Rangal Coal
northeast Measures
Eagle Downs Care and Underground | 2029 2064 3 km south | Moranbah
Maintenanc |- Longwall Coal
e Measures
Millennium Operating Open-cut 2005 2027 11 km Rangal Coal
northeast Measures
Daunia Operating Open-cut 2011 2034 13 km east | Rangal Coal
Measures
Moorvale South | Operating Open-cut 2021 2031 18 km Rangal Coal
southeast Measures,
Fort Cooper
Coal
Measures
Moorvale Operating Open-cut 2023 2033 23 km Rangal Coal
northeast Measures
Olive Downs Operating Open-cut 2023 2099 21 km Rangal Coal
southeast Measures
3¢
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Distance
Operation Status e = from T;;gsitu?gzl
IDE Project’
Caval Ridge Operating Open-cut 2014 2037 13 km west | Moranbah
Coal
Measures
Peak Downs Operating Open-cutand | 1972 2119 17 km Moranbah
underground southwest Coal
Measures
Saraji Mine Operating Open-cut 1974 2055 37 km south | Moranbah
Coal
Measures
Lake Vermont Operating Open-cut 2008 2045 47 km SW Rangal Coal
(with Measures
approved
underground
extension)
Meadowbrook Approved / | Open-cut and | 2026 2050- 35 km SW Rangal Coal
Proposed underground 2055 Measures
Moranbah Gas PL 196 Coal Seam NA NA 11 km Rangal Coal
Project! Gas northwest Measures,
PL 191 NA NA 23 km Moranbah
rthwest Coal
northwes Measures
PL 223 NA NA 17 km
northeast
PL 224 NA NA 16 km
northwest
Bowen Gas Exploration | Coal Seam 2030 2060 Large Rangal Coal
Project & Appraisal | Gas exploration | Measures,
(ATP 1103) area with Moranbah
small Coal
overlap with | Measures
Project Area
Production NA NA 45 km
(PL 486) northwest

" Distances measured from approximate centre of ML/PL

2]1DM end of mining has recently been updated to 2028; however, an end of mining year of 2033 was applied in the numerical
model due to information available at the time

A brief summary of each of the surrounding mines included in the cumulative assessment
component of this GIA is provided below.

3.3.2.1 Isaac Downs Mine

IDM is an open cut coal mine owned by a subsidiary of Stanmore, located immediately
north-northwest of the IDE Project. Commencing operations in 2021, the mine targets the
Rangal Coal Measures and has a design mine life of approximately 16 years (noting that the
operational period is forecast to end in 2028). Stanmore operates the mine as part of the
IPC, which also includes IPM. IDM mine is located along geological strike from IDE.
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3.3.2.2 Moranbah South Project

The Moranbah South Project is a proposed underground coal mine 3 km southeast of
Moranbah and immediately adjacent IDE. The project is an unincorporated venture between
Anglo Coal (Grosvenor) Pty Ltd (Anglo Coal) and Exxaro Australia Pty Ltd (Exxaro). The
project will target the Goonyella Middle Seam of the Moranbah Coal Measures using
longwall extraction. The project proposes a production rate of up to 18 Mtpa with a mine life
of more than 30 years. The project received federal environmental approval under the EPBC
Act in 2014, but it did not progress to obtaining the required state-level approvals and no
activities have been conducted at the site. It is currently unknown when operations will
commence. A subsidiary of Stanmore, and Anglo Coal and Exxaro executed an agreement
in September 2024 giving Stanmore the right to apply for MLs for the Project over underlying
tenements held by Anglo Coal and Exxaro.

3.3.2.3 Winchester South Project

Whitehaven WS Pty Ltd proposes to develop the Winchester South Project located to the
south east of Project Area. The approved project will consist of a series of open cut pits
targeting the Rangal Coal Measures and Fort Cooper Coal Measures. The mine will extract
up to 15 Mtpa over a mine life of approximately 30 years. Based on the planned maximum
production rate, approximately 130 Mt of product coal would be produced during the life of
the mine. It is currently unknown when operations will commence.

3.3.2.4 Poitrel Mine

The Poitrel Mine (PTM) owned by a subsidiary of Stanmore is located 25 km east-southeast
of Moranbah. PTM is an open cut mine targeting the Leichhardt and Vermont Seams within
the Rangal Coal Measures (approximately 3 km west of the IDE Project) which consists of
79 Mt of resources. Operations commenced in 2008 and are planned to continue until
approximately 2032.

3.3.2.5 Eagle Downs Mine

Eagle Downs Mine is a multi-seam underground mine owned by a subsidiary of Stanmore,
south of IDE. The project targets the Moranbah Coal Measures using longwall extraction.
The project was approved in 2011 and development of a small boxcut and drift commenced
in 2013. However, no activities have been conducted at the site since 2015. The project
proposes a production rate of up to 11 Mtpa with a mine life of 50 years, however, future
investment decisions by Stanmore will determine when operations will recommence.

3.3.2.6 Millennium Mine

Stanmore’s Millennium Coal Mine consists of two mining areas, the Mavis Downs area and
the Millennium area, which together form a single operational project immediately north of
PTM. Open cut mining operations at Millennium Coal Mine occur in five pits and
underground mining occurs in one underground bord and pillar mine. All operations at
Millennium target the economic resource contained within the Rangal Coal Measures. The
Millennium Mine was placed in care and maintenance in mid-2024.

3.3.2.7 Daunia Mine

Whitehaven Coal’s Daunia Mine is located approximated 30 km southeast of Moranbah
immediately east of PTM. As with PTM, Daunia is an open cut mine targeting the Leichhardt
and Vermont Seams within the Rangal Coal Measures. The mine is located on the eastern
limb of an anticline that separates it from the adjacent PTM.
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3.3.2.8 Moorvale South Mine

Moorvale South Mine, located 23 km south of Coppabella and just east of Daunia Mine, is
operated by Peabody Energy Australia PCI (C&M Management) Pty Ltd and is owned by the
Coppabella and Moorvale Joint Venture. The project targets the Leichhardt and Vermont
Seams, and where economically viable also the Fort Cooper Coal Measures using
conventional open cut mining and strip-mining methods. The mine is projected to extract
between 1.5 and 2 Mt per year with a mine life of 10 years.

3.3.2.9 Olive Downs Project

Pembroke Resources Limited’s Olive Downs Project is located to the southeast of the
Winchester South Project. The mine will consist of a series of open cut pits targeting the
Leichhardt and Vermont Seams of the Rangal Coal Measures. The mine will extract up to 20
Mtpa over a mine life of approximately 79 years, commencing approximately in 2021. Based
on the planned maximum production rate, approximately 400 Mt of product coal would be
produced during the life of the mine. Mining operations commenced in 2023.

3.3.2.10 Caval Ridge Mine

The Caval Ridge Mine is an open cut metallurgical coal mine operated by BMA and follows
the strike of the outcropping Moranbah Coal Measures, west of IDE. Coal extraction from the
Moranbah Coal Measures commenced in 2014 and is expected to continue until
approximately 2056. The mine will continue to develop from its current extents in an easterly
direction.

3.3.2.11 Peak Downs Mine

Peak Downs Mine is an open cut metallurgical coal mine operated by BMA and follows the
strike of the outcropping Moranbah Coal Measures, immediately south of Caval Ridge Mine.
Coal extraction from the Moranbah Coal Measures commenced in 1972 and is expected to
continue until approximately 2113. The mine will continue to develop from its current extents
in an easterly direction (the Peak Downs Continuation project).

3.3.2.12 Saraji Mine

The Saraji Mine is an open cut metallurgical coal mine located in the Bowen Basin of central
Queensland and forms part of the BMA operations. The mine produces predominantly hard
coking coal for the export steelmaking market and targets coal seams within the Moranbah
Coal Measures. Saraji commenced operations in 1974 with mining activities extending
across multiple pits and associated infrastructure areas. Current mine planning and
proposed continuation projects are expected to support operations into the 2050s, extending
the long term productive life of the Saraji mining complex.

3.3.2.13 Lake Vermont Mine

The Lake Vermont Coal Mine is a medium size open cut coal mine producing coking and
pulverised coal injection (PCI) coal for the export market to be used in steel production, with
a majority ownership held by Jellinbah Group. Mining operations at the site commenced in
September 2008, with first coal production in January 2009. The planned production rate is
12 Mtpa, targeting the Rangal Coal Measures. The project has gained recent approval to
extend the existing mining operation into new mining areas to the north of the current
operation.
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3.3.2.14 Meadowbrook Mine

The Meadowbrook Mine, also known as the Lake Vermont Meadowbrook Project, is an
approved underground coal mining extension to the existing Lake Vermont operation. The
project is designed primarily as a longwall underground mine, with limited supplementary
open-cut mining, producing hard coking coal for the export steelmaking market. The
operation is held by the Jellinbah Group and targets the Vermont Lower and Leichhardt
Lower coal seams, which form part of the broader Rangal Coal Measures. Mining is planned
to commence in the mid-to-late 2020s and extend the life of mining in the Lake Vermont area
into the 2050s.

3.3.2.15 Moranbah Gas Project

The Moranbah Gas Project (MGP) is a coal seam gas (CSG) development operated by QPM
Energy, focused on capturing gas from coal seams and waste mine gas in the Bowen Basin.
The project, formerly known as the Bowen Gas Project under Arrow Energy before QPM
Energy took over the Petroleum Leases (PL196, PL191, PL223, PL224), spans multiple
leases north of Moranbah and is connected to five major coal mines. In continuous
production since 2006, MGP currently delivers around 28—-30 TJ/day of gas and operates
extensive infrastructure, including 500 km of gas gathering pipelines and compression
facilities with a capacity of 64 TJ/day.

3.3.2.16 Bowen Gas Project

The Bowen Gas Project is a CSG development by Arrow Energy Pty Ltd (Arrow), targeting
gas within coal seams of the Rangal Coal Measures and Moranbah Coal Measures. The
Bowen Gas Project proposes to extract approximately 270 GL of associated water with the
gas over a period of 55 years from 6,000+ extraction wells covering an area of 9,500 km?2.
Within the Study Area, the development of the Bowen Gas Project is only a fraction of the
overall planned project.
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4.0 Geology
4.1 Regional Geology

The Project is located in the northern part of the Bowen Basin, a foreland sedimentary basin
of approximately 200,000 km? (Figure 4-1). The Bowen Basin is a north-northwest to
south-southeast oriented basin and contains the largest coal reserves in Australia. The
southern half of the Bowen Basin is covered by the Surat Basin, and the Galilee Basin exists
to the west (Geoscience Australia, 2017).
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Figure 4-1 Regional geology of the Bowen Basin (after Dickens and Malone, 1973)

Basin geology within the Collinsville Shelf includes the basal Permian aged Back Creek
Group, which typically comprises of fine-grained clastic sedimentary rocks deposited in a
fluvial to shallow marine environment. The Back Creek Group is conformably overlain by the
Blackwater Group, which includes the Moranbah Coal Measures, Fort Cooper Coal
Measures and Rangal Coal Measures. The economic coal seams at the Project are
contained in the Late Permian Rangal Coal Measures. The Permian strata occur at outcrop
on the eastern and western edges of the Basin and are generally unconformably overlain by
the Triassic aged terrestrial sedimentary rocks of the Rewan Group.

The Permian and Triassic units are covered by a thin veneer of unconsolidated to
semi-consolidated Cenozoic sediments (undifferentiated Tertiary to Quaternary alluvium and
colluvium, and unconsolidated to semi-consolidated Tertiary sedimentary formations), as
well as Tertiary aged basalt flows. The alluvial sediments are primarily localised along
surface water features (e.g. Cherwell Creek and Isaac River).

The generalised regional stratigraphy is summarised in Table 4-1. Local geology is
described in the following section and shown in the Solid Geology map (Figure 4-2) (surface
cover layers removed), and Surface Geology maps (Figure 4-3) (with cover sequence
extents).
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Table 4-1 Regional Stratigraphy

Mapped Distribution

Max Thickness

Stratigraphic Unit Description (m)!
Cenozoic Quaternary alluvium (Qa) Floodplain alluvium comprising clay, silt, sand | Surficial cover localised along Isaac River and ~50m
and gravel deposited by major modern Cherwell Creek
watercourses.
“Regolith” — Tertiary to Shallow unconsolidated and semi- Extensive surficial cover throughout the Project ~20m
Quaternary aged alluvium, consolidated sediments and weathered units | Area. TQa coverage throughout Project Area
colluvium and other sediments | outside of Quaternary alluvium (Qa), extending eastwards until overlain by Qa
in floodplains, alluvial fans, and | comprising colluvial and residual deposits of | deposits and pinching out on Tu/Permian outcrop
high terraces (Qr, Qr\b and poorly sorted clay, silt, sand, gravel and black | contacts.
TQa). Includes material derived | soils, silts and muds derived from weathered | q gistributed in central parts of the Project Area.
from weathering of underlying | basalts and weathering of Triassic and Associated with immature mobilisation of
Triassic and Permian rocks. Permian bedrock. weathered Permian rocks.
Triassic Rewan Group (Rr) Rewan Formation: green lithic sandstone, Rewan Group forms the central unit within the ~840
(Rewan Formation and pebbly lithic sandstone, green to reddish regional syncline, outcropping to the east of the
Sagittarius Sandstone) brown mudstone and minor volcanolithic Project Area on MLA 700082.
pebble conglomerate (at base).
Permian | Late Blackwater | Rangal Coal Calcareous sandstone, calcareous shale, Occurs between Rewan Group and Fort Cooper ~100
Group Measures (Pwj) mudstone, coal, concretionary limestone. Coal Measures, outcropping in the west of the
Project Area and extending further east due to
the regional syncline. Contains the economic
Leichhardt and Vermont coal seams.
Fort Cooper Coal | Coal, brown and green sandstone, Within/underlies the Project Area, with a ~350
Measures (Pwt) conglomerate, carbonaceous shale, tuff. northwest-southeast strike along the trend of
mining areas. According to surface mapping Fort
Cooper Coal Measures (FCCM).
Moranbah Coal Quartzose to sub-labile locally argillaceous Within/underlies the Project Area at depth. ~ 400
Measures (Pwb) sandstone, siltstone, mudstone, Outcrop occurs to the west of the Project Area.
carbonaceous mudstone and coal.
Early to | Back Creek Group Quartzose to lithic sandstone, siltstone, Within/underlies the Project Area at depth. ~400
Middle carbonaceous shale, minor coal and sandy Outcrop occurs to the west of the Project Area,
coquinite. west of the Moranbah Coal Measures outcrop.

'Generalised thicknesses for regional stratigraphy, rather than Project specific
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4.2 Local Geology

The local geology of the Project Area is well defined through both resource exploration and
groundwater drilling, with over 500 individual drillholes at and near to the Project Area
(Figure 4-4). Furthermore, Stanmore’s extensive resource exploration and groundwater
drilling at the adjoining IDM enhances the understanding of the local geology. Additional
methods, including downhole geophysical surveys and electrical resistivity imaging, have
further refined the geological model of the region.

The stratigraphic profile within the Project Area and surrounds comprises three distinct units:
e Cenozoic sediments:
o Quaternary alluvium and colluvium.

o Tertiary Alluvium, colluvium, and Regolith that includes weathered Permian
strata, and weathered Tertiary basalt in places.

e Triassic Rewan Group Strata.

e Permian Strata:
o Rangal Coal Measures.
o Fort Coper Coal Measures (at depth).
o Moranbah Coal Measures (at depth).

A geological cross-section (A-A’) (Figure 4-5) illustrates the overall stratigraphy and
structural geology framework of the Project Area and surrounds, depicting the spatial
relationships between the main geological units. The corresponding plan view of the cross-
section trace is presented in Figure 4-2.
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4.21 Cenozoic Sediments

Cenozoic aged (Tertiary to Quaternary) sediments within and surrounding the Project Area
include recent alluvium associated with the Isaac River, Cherwell Creek and other
tributaries, overlying weathering derived colluvium and undifferentiated Tertiary sediments
which are collectively termed Regolith in many recent studies and this GIA.

4.21.1 Quaternary Alluvium

General

Detailed surface geology mapping by the Queensland Government (Figure 4-3) identifies
Quaternary alluvium (Qa) primarily along the Isaac River, which intersects the eastern
portion of the Project Area. Tributaries such as Cherwell Creek, Cornock Gully, and other
smaller unnamed creeks also contain mapped alluvium, with the most extensive
development occurring at the confluence of the Isaac River and Cherwell Creek southeast of
the Project Area.

Quaternary alluvium hereafter referred to as alluvium in the region is generally described as
a geological unit of unconsolidated sequences of clay, silt, sand, and gravel, typically less
than 20 m thick (AGE, 2020). Previous studies (Advisian, 2018; AGE, 2020) report that the
thickest accumulations occur adjacent to the Isaac River, with locally deeper sections
associated with paleochannel systems incised into bedrock (i.e., former river channels).
Away from the main channel, the deposits are dominated by clay and silt derived from
floodplain environments. A conceptual representation of the alluvial facies of the Isaac River
is provided as Figure 4-6, noting this is taken from a report for IDM (AGE, 2020) and does
not present Project infrastructure or mining.
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Figure 4-6 Conceptualisation of Isaac River Alluvium Facies (AGE, 2020)
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Project Specific Investigations

A series of recent geological and hydrogeological investigations at and near to the Project
area have helped improve the characterisation and determine the thickness of the
Quaternary alluvium local to the Project Area. These include:

e Exploration drilling by Stanmore at IDE and IDM,;
e Groundwater bore drilling records at IDE and IDM;
¢ Interpretations from geophysical surveys (Electrical Resistivity Imaging [ERI]); and

e Groundwater investigations/studies at IDM (AGE, 2020) and PTM (SLR, 2023; SLR,
2024b).

Data from these sources has been used to develop conceptual cross sections,
demonstrating the shallow geological conditions along the Isaac River and Cherwell Creek in
the vicinity of the Project (Figure 4-7 and Figure 4-8). The location of the cross sections is
shown on Figure 4-3 and Figure 4-9. A discussion of the results is provided below.

Drill logs across the Project Area reveal that the alluvial sequences are composed of
interbedded layers of clay, silt, sand, and gravel, reflecting fluvial depositional processes.
Coarse sands and gravels are present near active surface drainage channels, particularly
adjacent to the Isaac River, where alluvium thicknesses of 15 to 20 m have been recorded.
These deposits thin progressively toward floodplain margins, where finer grained sediments
such as clay and silt become more prevalent. This compositional variability is consistent with
regional investigations at IDM and PTM (AGE, 2020; SLR, 2023; SLR, 2024b), which
reported similar facies transitions from coarse channel deposits to finer floodplain sediments
with distance away from the modern Isaac River channel.

Interpretation of ERI geophysical survey data, in conjunction with drillhole data, has refined
the mapped extent of alluvium within and adjacent the Project Area. Along the southwest of
Cherwell Creek, ERI revealed a ~5 m thick high-resistivity zone interpreted as alluvium,
extending approximately two km further west along the creek than previously mapped in
State surface geology mapping. This interpretation is supported by lithological data from
monitoring drill holes in the area which recorded a 6 m thick alluvial sequence of sands and
clay-bound sand, supporting a localised 2 km lateral extension of mapped alluvium along the
further upstream part of Cherwell Creek.

Similarly, ERI Line 5, which runs northward perpendicular to Cherwell Creek, identified a
250 m northward zone of high-resistivity dry sands, interpreted as a northward extension of
alluvium. This extension aligns with observable changes in remnant vegetation on satellite
imagery. The ERI interpreted alluvium grades into a thin layer of clay rich sediments away
from the modern Cherwell Creek channel. Comparable relationships have been observed at
the Winchester South site to the south east of IDE, where geophysical surveys mapped
shallow, laterally variable Isaac River alluvium thinning away from the modern river channel
(SLR, 2020). Further ERI and drillhole data interpretations south of the Isaac River and west
of the Cherwell Creek confluence, together with borehole lithology, confirm that the
remaining mapped alluvium extent is consistent with Queensland Government surface
geology mapping and validated by drill log data in these areas.

Alluvium extent along Cherwell Creek is more closely associated with the modern channel
compared to the broader Isaac River floodplain. Near the confluence with the Isaac River,
saturated alluvial sediments up to 14 m thick have been recorded. Alluvial deposits also
extend along Conrock Gully within the Project Area, although they are thinner (generally <10
m) than those along the Isaac River.

Several paleochannels filled with gravel and coarse sediments have been identified, up to 15
m thick. Paleochannels were identified from drillhole data at groundwater bores MBIS12, and
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MBIS19 and explain localised variations in alluvium thickness. ERI data (e.g., segment L1G
along Cherwell Creek) confirms their presence and distribution. These findings are
consistent with nearby investigations at IDM and PTM (AGE, 2020; SLR, 2023; SLR, 2024b),
that identified deeper alluvial deposits in paleochannels and coarser sand facies near active
channels grading to clay-silt floodplain deposits laterally.

The above investigations and data supported a re-assessment of alluvium extent and
thickness local to IDE, as shown in Figure 4-9. The alluvium extent shown on Figure 4-9 is
based on multiple assessments and iterative refinements of the extent from surrounding
mines, as additional drilling and geophysical investigations were conducted along the Isaac
River and Cherwell Creek. Where field specific data on alluvium thickness is not available
(e.g. areas outside the Project area, upstream of Isaac River and Cherwell Creek), alluvium
thickness is based on publicly available mapped geology and data from surrounding mines
and has been iteratively interpolated for model layering using data from these mines over the
lifespan of the Central Bowen model.
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Figure 4-7 NW-SE Cross Section of the Alluvium along the Isaac River
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Alluvium/Tertary Groundwater Conditions Along Cherwell Creek
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Figure 4-8 SW-NE Cross Section of the Alluvium along Cherwell Creek
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4.2.2 Regolith

The surface geology across the broader Study Area, outside of the extent of Quaternary
alluvium, is dominated by Cenozoic-aged sediments (Quaternary to Tertiary) comprising a
mix of colluvium and semi-consolidated, undifferentiated materials. These materials have
been collectively referred to as ‘regolith’ in this GIA and other previous investigations given
they function in a hydrogeological sense as one interconnected unit. The regolith also
includes older alluvial deposits (mapped as TQa), which are widespread throughout the
Study Area.

The regolith is lithologically heterogeneous, consisting of varying proportions of fine- to
coarse-grained sand, clay, claystone and highly weathered siltstone and sandstone. At the
adjacent IDM and PTM sites, Tertiary-aged materials are typically 8—25 m thick and directly
overlie weathered Permian bedrock (SLR, 2024d; AGE, 2020).

Drilling data from groundwater monitoring and exploration boreholes at and adjacent the
Project Area indicate that unconsolidated to semi-consolidated Tertiary sediments underlie
the Quaternary alluvium to depths of approximately 20 m. These Tertiary units are
predominantly composed of low strength, weathered siltstone and fine-grained sandstone. In
areas dominated by colluvial processes away from drainage lines - such as at bore MBIS17
to the southeast of Cherwell Creek - the regolith includes clay, clayey sand, and mudstone.

Regionally, Tertiary basalt is also known to occur within paleovalleys incised into the
underlying Permian—Triassic bedrock. However, basalt is absent from the Project Area. The
nearest confirmed occurrence is ~4 km to the west of the Project Area, where it was
intercepted during drilling of Moranbah South Project groundwater monitoring bores MBO06,
MBO07, and MB09C. According to AGE (2020), a basalt flow is also present within a north-
south oriented paleovalley system at the IDM, with evidence of lateral overflow deposits
adjacent to the main valley. Within the paleochannel, the basalt can reach substantial
thicknesses, exceeding 80 m in some locations, while on the flanks of the channel, the
basalt becomes much thinner, typically ranging from 1 to 5 m in thickness.

4.2.3 Triassic Rewan Group

The consolidated Triassic sedimentary strata include the Rewan Group, which dips to the
east and unconformably overlies the Permian coal measures, outcropping in the east of the
Project Area. The Rewan Group regionally comprises Late Permian to Early Triassic strata
with pebbly lithic sandstone, green to reddish brown mudstone and minor volcano lithic
pebble conglomerates.

The Rewan Group is extensive over the eastern and northern parts of the Project Area,
outcropping and sub-cropping in a number of places. Where intersected within the Project
Area, the unit is generally comprised of a well consolidated pink-brown sandstone.

4.2.4 Permian Coal Measures (Blackwater Group)

Permian coal-bearing sedimentary rocks of the Blackwater Group form the main economic
resource of the numerous mines in the Study Area. In increasing depth order, the major coal
measures within the Study Area include the:

e Rangal Coal Measures.
e Fort Cooper Coal Measures.

e Moranbah Coal Measures.
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4.241 Rangal Coal Measures

The Rangal Coal Measures (RCM) are ~ 100 m thick and dip 2 to 6 degrees to the east-
northeast in the Project Area. It marks the youngest of the Blackwater Group coal measures,
and overlies the Fort Cooper Coal Measures. The transition between the RCM and the Fort
Cooper Coal Measures is marked by the Yarrabee Tuff, which lies between the Vermont
Upper Seam and Vermont Lower Seam. The Yarrabee Tuff is a basin-wide marker bed
comprised of weak, brown tuffaceous claystone, with an average thickness of 0.7 m.

The RCM comprise light grey, cross-bedded, fine to medium grained labile and well
cemented sandstones, grey siltstones, mudstones, shale and coal seams. The non-coal
portions of the sequence being predominantly sandstones, siltstones, mudstone and shales
are referred to as interburden in the mining context. The Leichhardt and Vermont Seams
occur within the RCM and are the target for mining at the Project. The coal seams are
generally 1 to 2 m thick and comprise several coal plies separated by dark grey
carbonaceous siltstones. In the Project Area, the Leichhardt and Vermont seams occur as
two distinct seams separated by ~30 to 40 m of non-coal interburden strata. Regionally, the
Leichhardt and Vermont seams can also occur as a singular coalesced package, in very
close proximity (AGE, 2020).

In addition to IDM, the RCM are also mined at the nearby PTM, Millennium, Daunia and
Olive Downs mines.

4.2.4.2 Fort Cooper Coal Measures

The Fort Cooper Coal Measures (FCCM) conformably underlie the RCM regionally and at
the Project. The transition between the RCM and the FCCM is marked by the Yarrabee Tuff
marker bed comprised of weak, brown tuffaceous claystone. Regionally, the formation has a
maximum thickness of approximately 350 m (HydroSimulations, 2018a) and drill logs
indicate the FCCM comprise lithic sandstone, conglomerate, mudstone, carbonaceous
shale, coal, tuff and tuffaceous (cherty) mudstone.

4.2.4.3 Moranbah Coal Measures

The Moranbah Coal Measures (MCM) conformably underlie the FCCM. The MCM underlies
the Project Area, at significant depth. The unit has little direct relevance to the Project’s GIA.
The Goonyella Middle Seam of the MCM is the target for mining at the adjacent Moranbah
South Project, and the MCM is also mined at Caval Ridge, Peak Downs and Saraji mines to
the west/southwest.

4.2.5 Structural Geology

4.2.51 General

The Bowen Basin was subject to significant tectonic compression from the eastern side at
the end of coal deposition in the late Triassic. The compression from the eastern side
caused major thrust faulting, which resulted in the commercial viability of mining the coal
deposits across the region. The current structural geology is relatively stable, and faulting
has been inactive within the Bowen Basin for over 140 million years (Clark et al., 2011).
Locally, the geology at IDE has undergone extensive deformation, including folding and
faulting.

The Project Area is generally along the western margin of the synclinal structure dominated
by north- northwest trending open folds, that plunge gently to the south-southeast and have
caught up the Triassic and Permian lithologies (hence the east-northeast dip of the Triassic
and Permian lithologies).
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The Project Area and surrounds is affected by local and regional faults generally trending
northwest to southeast (Advisian, 2018). Faulting in the Project Area is interpreted to extend
up to the base of weathering beneath the Isaac River (AGE, 2020). The main regional scale
fault in the vicinity of the Project is the north-northwest trending reverse Isaac Thrust Fault,
which forms a wide zone of heavily fractured “fault complex” and associated secondary
northwest trending fault splays, with throws of up to 100 m. The Isaac Thrust Fault is
mapped to the east of the Project Area. The location of the Queensland Government
mapping of these faults are shown on Figure 4-2 and conceptual geological cross section
shown in Figure 4-5.

4.2.5.2 Isaac Thrust Fault Characterisation and Interpretation

As described in Section 1.4 an exploration drilling program was undertaken to delineate and
characterise the Isaac Thrust Fault immediately east of the Project Area. A key objective
was to install a dedicated monitoring bore within the fault core to enhance understanding of
its hydrogeological properties, building upon previous fault characterisation undertaken at
the Winchester South Project to the south (SLR, 2022).

To accurately delineate the fault immediately east of the Project Area, five exploratory air-
rotary chip holes were drilled in 2025 across geological strike (Table 4-2 and Figure 4-10).
These chip holes provided key subsurface geological data, enabling identification of the
fault’s location, depth, and structural characteristics.

Key stratigraphic markers used to identify fault displacement included offsets in the Lower
Vermont coal seam, which is regionally overlain by the Yarrabee Tuff. The tuff provided a
reliable lithostratigraphic reference (as it does across the Bowen Basin), allowing for precise
correlation and structural interpretation. Evidence of faulting was further supported by drilling
behaviour such as loss of circulation during drilling (often indicative of fractured fault zones),
and limited chip recovery in some holes. Despite limited chip recovery, signs of hydrothermal
alteration and secondary mineralisation, including calcite and chlorite, was evident on some
chips, indicating fault-related fluid movement (see Appendix F for drill hole details and bore
logs). It is noted that similar secondary mineralisation was identified in the fault investigation
conducted at the Winchester South Project and was inferred to indicate a degree of fault
‘healing’ post fault forming episodes (SLR, 2022).

Faulting was evident across all five exploratory drillholes, likely due to the presence of a
shallow dip angle to the fault structure (typical of reverse thrust faults) combined with a
broad zone of deformation and secondary faulting associated with the main fault structure.
Detailed analysis of lithology and geophysical data identified significant faulted
zones/structures in drillholes RFIS0060, RFIS0062, and RFIS0064 (Table 4-2 and
Appendix F, and Figure 4-10). NMR logging at these holes provided high-resolution vertical
profiles of inferred porosity and hydraulic conductivity, enabling identification of permeability
contrasts across the fault zone and the relatively undisturbed RCM strata above and below
the fault zone. Higher inferred permeability zones less than 0.5 m thick were identified at
various depths at all three drill holes where NMR was conducted. However, at hole
RFIS0062, a substantially larger zone, approximately 2 m thick, of higher inferred hydraulic
conductivity was observed at 116 m AHD (see Table 4-2).

This interval provided the clearest evidence of the Isaac Thrust Fault core, with NMR data
indicating significantly higher permeability relative to the surrounding lithologies.

As a result, monitoring bore MBIS19 was installed at this location, with the screen interval
designed to target the most permeable zone within the fault structure as identified in the
NMR data. Section 5.0 provides discussions of the resulting groundwater information from
this bore.
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Table 4-2 Fault Exploration Drillhole Summary

NMR
Northing Total Depth Recorded
(AGD84) (mBGL) Higher K
(m AHD)
RFIS0059 626689 7555413 145 198 NA'
RFIS0060 626437 7555285 175 198 162
RFI1S0062 626566 7555339 145 197 164, 116
RFIS0063 626298 7555216 97 198 NA'
RFIS0064 626490 7555314 193 198 154, 94, 47

1. NA = NMR not conducted

Analysis of lithological data and downhole geophysical logging informed delineation of the
fault core and supported a localised characterisation of the Isaac Thrust Fault, summarised
in the cross-section presented in Figure 4-11. Based on the vertical displacement of coal
seams and the horizontal distance between drillholes, a dip angle of approximately 5
degrees was calculated. This is consistent with regional fault geometry and confirms a
southwest-directed fault throw of approximately 100 m.
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5.0 Hydrogeology

5.1 Overview

Based on the understanding of the geological setting presented in Section 4.0, the
hydrogeological regime located within the Project Area comprises the following key
hydrogeological units:

e (Cenozoic sediments:

o Quaternary alluvium (i.e. alluvium) — forms the unconfined alluvial aquifer
(sporadically water-bearing strata of permeable unconsolidated sand or gravel
with interlayered clays and silts) localised to major ephemeral drainage lines
(Isaac River and Cherwell Creek) in the Project area and in the Study Area.

e Perched groundwater systems are likely to occur within the alluvium. These
are discrete groundwater units sitting above the alluvial water table / aquifer
and are separated by unsaturated zone. Downward percolation of
groundwater in these perched systems is restricted by a material of localised
low permeability such as a clay lens.

o Quaternary to Tertiary non-alluvial sediments and weathered units (collectively
termed ‘regolith’) — unconfined unit with variable but limited saturation and
generally present at the surface within the Project Area.

e Triassic Rewan Group — Considered a regional scale aquitard, however, some
saturated more hydraulically conductive horizons exist within, particularly within the
upper weathered zone. The Rewan Group subcrops on the eastern side of the
Project Area.

e Permian coal measures with:
o Low permeability interburden and overburden units with aquitard properties.

o Coal seams that exhibit water bearing properties associated with secondary
porosity through cracks and fissures.

A note on terminology used for the alluvium in this report. Bore data, and numerical modelling
presented herein relate to groundwater conditions within the alluvial aquifer (alluvium).
Perched groundwater systems are only referenced in the context of GDEs and are referred to
as “Perched groundwater systems”. None of the groundwater monitoring bores intersect
perched systems; therefore, all monitoring and modelling results in this report relate solely to
the alluvial aquifer. Perched groundwater systems associated with GDEs are discussed in
Section 5.7.2. When referring to water in the alluvium in this report, this relates to water in the
alluvial aquifer, unless specifically describing the perched groundwater systems.

The coal seams within the Permian RCM are the main aquifer units in the Project Area. The
coal seams can be characterised as confined aquifers, with the Leichhardt and Vermont coal
seams forming the main aquifer units locally. The RCM overburden and interburden act as
aquitards and are typically dry, or very low yielding.

Note again that as IDE is located immediately south of IDM, along geological strike, the
hydrogeology is very similar between that site and the Project. AGE (2020) discussed the
hydrogeology of IDM, and information presented therein has been drawn on for this report
where relevant.
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5.2 Groundwater Monitoring

5.21 IDE Project Monitoring Network

The Project groundwater monitoring network, developed from the field programs detailed in
Section 1.4 is presented in Table 5-1 and shown in Figure 5-1. Also provided in Table 5-1
is the indication of the data availability from the monitoring network to inform this GIA. A total
of 34 bores form the Project’s baseline groundwater monitoring network, and includes:

¢ Nine bores targeting Quaternary alluvium (associated with either Isaac River,
Cherwell Creek or Cornock Gully).

e Seven bores targeting the Regolith (colluvium, Tertiary basalts, Tertiary sediments,
weathered Rewan Group and shallow highly weathered RCM overburden).

e Ten bores targeting the Leichhardt coal seam of the RCM.

e Five bores targeting the Vermont coal seam of the RCM.

¢ One bore targeting the core of the Isaac Thrust Fault within the RCM.
e Two bores targeting the FCCM.
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Table 5-1 Isaac Downs Extension Groundwater Monitoring Network

Easting Northing Surfaf:e Total Depth T _Top T .Base . . S .
Bore ID (AGD84) (AGD84) E(I;\Aal_tllg)n (mBGL) E(I:AaHtlg)n E(ﬁz_t;g)n Monitored Unit Install Date | Bore Status | WL Data Availability WQ Data Availability

MBID23 621681 7559410 198.86 14 191.36 185.36 Alluvium 28-06-20 Active May-21 — Oct 25 May-21 — Oct 25
MBID28 622797 7558353 198.37 16 186.37 183.37 Alluvium 29-06-20 Active May-21 - Oct 25 May-21 — Oct 25
MBISO01 624220 7557525 196.88 22 187.88 184.88 Alluvium 13-05-25 Active May-25 - Oct-25 dry bore
MBIS04 625445 7556627 195.89 19 183.89 177.89 Alluvium 05-05-25 Active May-25 - Oct-25 May-25 — Oct 25
MBIS07 623916 7554568 199.9 19 190.90 187.90 Alluvium 15-06-25 Active Jun-25 - Oct-25 Jun-25 - Oct 25
MBIS12 625900 7555541 196.66 20 181.66 178.66 Alluvium 21-05-25 Active May-25 - Oct-25 May-25 - Oct 25
MBIS14 626356 7556261 194.67 11 187.67 184.67 Alluvium 11-06-25 Active Jun-24 - Oct-25 dry bore
MBIS20 623262 7557334 198.88 22 181.88 178.88 Regolith 06-07-25 Active Aug-25 - Oct-25 Aug-25 - Oct-25
MBIS06 622094 7553583 185.54 12.4 178.54 175.54 Regolith 18-11-22 Active Nov-24 - Oct-25 dry bore
MBIS17 625707 7553156 200.84 23 183.84 180.84 Regolith 16-11-22 Active May-21 - Nov-25 dry bore

MBO06 615903 7561156 206 23 190.18 184.18 Regolith 11-08-12 Active Nov-24 - Nov-25 Nov-24 — Nov 25
MBO09C 618252 7557938 213 15 203.68 197.68 Regolith 15-06-12 Active Mar-25 - Oct-25 dry bore
MBID22 622793 7558352 198.52 25 174.52 162.52 Regolith 26-06-20 Active Jan-23 - Oct-25 Jan-23 - Oct 25
RN182851 620826 7553036 208 35 202.45 173.95 Regolith 31-05-21 Active Nov-24 - Oct-25 Nov-24 - Oct 25
2058 621504 7556838 201.46 26 unkown unkown Regolith unkown Active 2026 & Nov-24 - Nov-25 | Jun-25 - Nov 25
MBIS10 624891 7554950 183.93 2415 166.43 160.43 Regolith 26-11-22 Active Dec-24 - Oct-25 Dec-24 - Oct 25
205DR 621504 7556849 201.33 47 158.33 155.33 Leichhardt coal seam 15-06-25 Active 2026 & Nov-24 - Nov-25 | Jul-25 - Nov 25
5928 622166 7558360 200.23 57 unkown unkown Leichhardt coal seam unkown Active 2026 & Sep-22 - Oct-25 | Sep-22 - Oct 25
594 622498 7554874 216.03 47 unkown 169.15 Leichhardt coal seam unkown Active 2026 & May-21 - Sep-25 | May-21 - Oct 25
MBIS02 624225 7557529 196.98 138 63.98 60.98 Leichhardt coal seam 29-05-25 Active Jul-25 - Nov-25 Jul-25 - Nov 25
MBIS05 625449 7556618 195.96 155 47.96 41.96 Leichhardt coal seam 09-05-25 Active May-25 - Nov-25 Jul-25 - Nov 25
MBIS08 623600 7554137 202.53 50 160.53 154.53 Leichhardt coal seam 19-11-22 Active Nov-24 - Oct-25 Dec-24 - Oct 25
MBIS11 624888 7554933 199.15 94 109.15 106.15 Leichhardt coal seam 13-05-25 Active Jul-25 - Nov-25 Jul-25 - Nov-25
MBIS13 625895 7555538 196.71 153 47.71 44.71 Leichhardt coal seam 22-05-25 Active May-25 - Nov-25 Jul-25 - Nov 25
MBIS15 626357 7556255 194.46 52 152.46 143.46 Leichhardt coal seam 12-06-25 Active Jul-25 - Oct-25 Jun-25 - Oct 25
MBIS18 625689 7553154 200.92 150 54.92 51.92 Leichhardt coal seam 16-11-22 Active Nov-24 - Nov-25 Mar-25 - Nov 25
592D 622166 7558360 200.23 86 unkown unkown Vermont coal seam unkown Active 2026 & Sep-22 - Oct-25 | Sep-22 - Oct 25
593 622497 7554875 216.04 95 unkown 121.04 Vermont coal seam unkown Active 2026 & May-21 - Oct-25 | May-21 - Oct 25
MBIS03 624211 7557525 196.66 181 25.66 15.66 Vermont coal seam 16-05-25 Active May-25 - Nov-25 Jul-25 - Nov 25
MBIS09 623585 7554134 202.57 96.41 122.57 110.57 Vermont coal seam 18-11-22 Active Nov-24 - Oct-25 Dec-24 — Oct 25
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Surface

Screen Top | Screen Base

(EAaGsIt)igg) ?,:gg;ﬂ? Elevation T‘?tr:IB%eLp)th Elevation Elevation Monitored Unit Install Date | Bore Status | WL Data Availability WQ Data Availability
(mAHD) (mAHD) (mAHD)
MBIS16 623748 7552170 213.58 69.19 154.58 146.58 Vermont coal seam 15-11-22 Active Nov-24 - Nov-25 Dec-24 — Nov 25
MBIS19 626565 7555334 197.28 86 118.28 112.28 Isaac Thrust Fault core (RCM) | 05-08-25 Active Aug-25 - Nov-25 Aug-25 - Nov-25
MBO8b 615524 7559448 228 84.2 157.43 145.43 Fort Cooper Coal Measures 01-09-12 Active Nov-24 - Nov-25 Nov-24 — Nov 25
MBO09B 618252 7557938 213 36 188.68 176.68 Fort Cooper Coal Measures 15-06-12 Active Nov-24 - Oct-25 Mar-25 - Oct 25
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5.2.2 Other Monitoring Networks

IDM is located immediately adjacent (northwest) and along geological strike from the Project.
As a result, groundwater monitoring bores from IDM have been incorporated into this GIA as

relevant to characterisation of the baseline setting at the Project, particularly for bores
around the southern/southeastern boundary of IDM, adjoining the Project area:

o Eleven bores targeting the Alluvium associated with the Isaac River.
o Three bores targeting weathered Rewan Group.

e Two bores targeting the Leichhardt Seam of the RCM.

e One bore targeting the Vermont Seam of the RCM

e One bore screened across both the Leichhardt and Vermont seams of the RCM.

The PTM is also located immediately adjacent to the Project (northeast). Groundwater
monitoring bores from PTM have been incorporated into this GIA as relevant to
characterisation of the baseline setting at the Project, particularly for bores around the
east/southeastern boundary of PTM:

¢ One bore targeting the Alluvium associated with the Isaac River.

¢ One bore targeting both the Alluvium associated with the Isaac River and weathered

Tertiary sediments (Regolith).
e Two bores targeting weathered Tertiary sediments (Regolith).
o Two bores targeting the Leichhardt Seam of the RCM.
¢ One bore targeting the Vermont Seam of the RCM
e One bore screened in the interburden of the RCM.
Table 5-2 presents the bore details and data availability for both IDM and PTM bores

incorporated into this GIA for relevant hydrogeological characterisation. Bore locations are

shown on Figure 5-2.

As previously discussed, Stanmore has also entered into groundwater data sharing

agreements with the owners of several neighbouring projects and mines. These agreements
facilitate the exchange of groundwater data, models, and supporting documentation. Where
applicable, relevant data from each participating project or mine’s groundwater assessment

has been integrated into this assessment.
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Table 5-2 Nearby Groundwater Monitoring Bores

Screen

Base . . oy WQ Data
Elevation Monitored Unit Bore Status WL Data Availability Availability

)

Surface
Elevation

Screen Top
Elevation
(mAHD)

Easting
(AGD84)

Northing
(AGD84)

Total Depth

Bore ID (MBGL)

(mAHD)

OBS05 626149 7557383 194.817 16 181 178 Alluvium Active Apr-08 — Dec 25 Jan-17 — Dec-25
OBS17 628734 7555487 194 11.2 186 183 Alluvium/weathered Tertiary Sediments Active Apr-24 -
0OBS07 625685 7557002 198.3 16 190 184 Regolith not monitored Mar-16 - Aug-17 -
OBS15 627675 7556403 200 23 181 178 Regolith Active Apr-24 — Dec 25 Sep-25 — Dec-25
0OBS10 627785 7556230 195 65.75 138 135 Leichhardt coal seam Active Oct-15 — Dec 25 Jan-15 — Dec-25
OBS16 627783 7556321 200 75 135 129 Leichhardt coal seam Active Apr-24 - Dec 255 -
OBS09 627796 7556217 203 48 161 155 Regolith Active Oct-15 — Dec 25 Oct-15 — Nov-23
OBS18 628720 7555507 193.93 46 158 152 Vermont coal seam Active Apr-24 Jan-17 — Dec-25

MBIDO1 620535 7561989 203 17 192 186 Alluvium Active Jul-21 - Oct-25 Nov-18 - Oct-25
MBIDO3 621900 7559331 201 20 187 181 Alluvium Active May-21 - Oct-25 Jan-19 - Oct-25
MBID09 623411 7558550 196 13 191 188 Alluvium Active Jan-23 — Oct-25 Nov-20

MBID17 619680 7562296 201 15 192 186 Alluvium Active Jun-21 - Oct-25 Jan-19 - Oct-25
MBID19A | 620650 7561336 202 17.6 190 184 Alluvium Active Jan-23 - Oct-25 Oct-23 — Oct-25
MBID21A | 621533 7560064 203 16.5 194 186 Alluvium Active Jan-23 - Oct-25 Jul-23 — Oct-25
MBID26 624057 7559254 202 18 190 184 Alluvium Active May-21 — Oct-25 Jun-21 - Apr-22
MBID27 622098 7557455 199 19 187 181 Alluvium Destroyed May-21 - Jan-23 Nov-20 — Jan23
MBID02 622021 7559319 201 17 190 184 Alluvium/weathered Permian Coal Measures Active May-21 - Oct-23 Jun-20 - Sep-22
MBID05 622397 7558802 200 18 188 182 Alluvium/weathered Triassic sediments Active May-21 - Oct-23 Jun-20 — Oct-25
MBID08 623073 7558644 199 17 188 182 Alluvium/weathered Triassic sediments Active May-21 - Oct-23 Jun-20 - Oct-23
5845 622558 7556512 212 unknown unknown unknown Leichhardt coal seam Destroyed 2026 & May-21 - Jan-23 | Dec-18 — Jan-23
MBID15 622281 7559730 203 101 108 102 Leichhardt coal seam Active Feb-24 - Jul-25 Dec-18 - Jan-25
MBID10 621752 7559653 201 43 164 158 Leichhardt coal seam/Vermont coal seam Active Feb-24 - Oct-25 Nov-18 — Oct-25
584D 622558 7556512 214 unknown unknown unknown Vermont coal seam Destroyed 2026 & May-21 - Jan-23 | Jan-23
MBIDO6GA 622776 7558642 200 19 187 181 Regolith not monitored Oct-21 - May-23 Jan-19 — Sept-22
MBIDO7 622769 7558505 199 26 179 173 Regolith Active May-21 - Oct-25 Nov-18 — Oct-25
MBID25A 623813 623813 198 18 186 180 Regolith Active May-21 — Jul-24 Nov-20 - Jan-23
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5.3 Hydraulic Properties

5.3.1 Site Specific Hydraulic Conductivity Data

Groundwater hydraulic testing results are available from slug (rising and falling head) tests
conducted on the Project’'s monitoring network bores completed by SLR (2025) (Appendix
F). A summary of the results are provided in Table 5-3 and Figure 5-3.

Hydraulic conductivity values for the alluvium range from 0.33 to 9.68 m/day, with an
average of 1.19 m/day, indicating significant variability between bores. This variability is
attributed to the heterogeneous nature of floodplain deposits along the Isaac River, where
differing grain sizes influence permeability.

Hydraulic conductivity values for the regolith hydrogeological unit range between 0.15 and
2.51 m/day. These bores, with screen depths less than 30 m, target highly weathered
material. The mean hydraulic conductivity recorded was 0.71 m/day. This weathered
transition zone in the Permian strata is expected to exhibit greater permeability and storage
capacity than the underlying fresh Permian rock (RCM) due to the opening of joints and
bedding planes through weathering.

The coal seams within the RCM generally exhibit higher hydraulic conductivities than the
surrounding non-coal strata and are considered the primary groundwater-bearing zones
within the RCM. These seams are conceptualised as highly anisotropic systems with
elevated hydraulic conductivities compared to the non-coal RCM (SRK, 2020). Site-specific
slug testing of the Leichhardt coal seam yielded hydraulic conductivity values ranging from
0.001 to 30.31 m/day, while the Vermont coal seam estimates ranged from 0.03 to a 5.90
m/day. It is noted that hydraulic conductivities obtained for the Leichhardt and Vermont coal
seams hold bore outliers within the respective results datasets (MBIS08 and MBIS11 in the
Leichhardt coal seam, and MBIS16 in the Vermont coal seam). The hydraulic conductivities
recorded for these bores are at least an order of magnitude higher than the remaining
dataset for the other bores for each coal seam. In consideration of the broader regional
dataset (Section 5.3.2), the elevated values at these three bores are not considered
representative of the typical values of the Leichhardt and Vermont coal seams. These values
where however considered to set the model calibration range.

As previously discussed, testing of the MBIS19 bore installed into the Isaac Thrust Fault
zone yielded hydraulic conductivity estimates generally two orders of magnitude lower than
the RCM coal seams (10 m/day). Noting that MBIS19 was installed in to the most
permeable part of the fault zone inferred from NRM data (see Section 4.2.5.2), this indicates
that the fault structure does not provide for a preferential groundwater flow pathway with
respect to groundwater flow in the RCM. Further discussion on the hydraulic properties of
faulting is provided in Section 5.3.3.
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Table 5-3 Summary of Mean Hydraulic Conductivity per Hydrogeologic Unit - Site

Testing
Target Number | Number Minimum Maximum Median Geometric
Formation | of Bores | Slug tests | Hydraulic Hydraulic Hydraulic Mean
Analysed | Conductivity | Conductivity | Conductivity | Hydraulic
(m/day) (m/day) (m/day) Conductivity
(m/day)
Alluvium 5 48 0.33 9.68 1.33 1.19
Regolith 4 49 0.15 2.51 1.00 0.71
Leichhardt
10 74 0.001 30.31 0.25 0.33
Coal Seam
Vermont
5 32 0.03 5.90 0.45 0.37
Coal Seam
Fort Cooper
Coal 2 16 0.04 0.1 0.07 0.07
Measures
Isaac Thrust
1 12 0.002 0.006 0.003 0.003
Fault
Estimated Horizontal Conductivity vs Depth
(aquifer = colour, bore = shape)
Estimated Horizontal Conductivity (m/day)
10:3 1072 10:1 1‘00 191 Bare (marker + colour)
0 @ MBID23 - Alluvium
o 00 B MBID28 - Alluvium
20 w A MBISO04 - Alluvium
ommee @ MBIS12 - Alluvium
oaw V  MBIS20 - Alluvium
201 B MBOG - Tertiary Basalt & Sediments
® e e an AR g8 88§52 <1 RN182851 - Weathered RCM OB (Regolith)
@ 2055 - Weatherad RCM OB (Regolith)
604 [aan] @ MBIS10 - Weathered RCM OB (Regolith)
. ® @ @ 594 - Leichhardt Coal Seam
5‘ # MBISO0S - Leichhardt Coal Seam
IEE:=] % MBIS18 - Leichhardt Coal Seam
E %0 AnMm. A % O @ 5925 - Leichhardt Coal Seam
-~ Ao B 205DR - Leichhardt Coal 5
S 1001 — A MBISI - Laichharat Coal Seam
& € MBIS13 - Leichhardt Coal Seam
a ¥ MBIS11 - Leichhardt Coal Seam
120 1 B> MBISO0S - Leichhardt Coal Seam
< MBISO0Z - Leichhardt Coal Seam
ddad @ MBIS16 - Vermont Coal Seam
1404 @ 593 - Vermont Coal Seam
@ 592D - Vermont Coal Seam
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o Hk % B MB08B - Fort Cooper Coal Measures
180 A MBIS19 - Isaac Thrust Fault

Figure 5-3 Summary of all Hydraulic Conductivity Results — Site Testing

5.3.2 Regional Hydraulic Conductivity Ranges

A significant record of aquifer hydraulic testing information is available from adjacent and
nearby mines and project sites for the same hydrogeologic units that are found at IDE. Given
the similar geologies, these data are considered representative of the hydraulic properties of
the units at IDE.
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A histogram of the spread of horizontal hydraulic conductivity from the field testing at the
adjacent/nearby IDM, PTM, Daunia Mine, Winchester South Project, Olive Downs Project,
and Moorvale South Project, is presented in Figure 5-4. The results are compared to the
range of documented values for the various units in literature. The comparison shows that
the field results for the hydrogeologic units within the Project Area and immediate surrounds
fall within the range of field data collected through other studies across the Bowen Basin. It
is also noted that the results of the site specific testing documented in Section 5.3.1 above
generally fall within the range of regional and literature values for each unit presented in
Figure 5-4, indicating the site specific dataset aligns with the regional dataset.

Literature Ranges
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Figure 5-4 Horizontal Hydraulic Conductivity Ranges

5.3.3 Faulting

As discussed in Section 4.0, extensive faulting has been mapped in and around the Project
Area, particularly associated with the Isaac Thrust Fault on the Project’s eastern margin. As
identified by Jourde et al. (2002), faulting can result in higher permeabilities within strata
parallel with the fault plane, and lower permeabilities within strata perpendicular to the fault
plane. However, this can also be dependent on whether faults are currently active (Paul et
al., 2009). Faulting has been inactive within the Bowen Basin for over 140 million years
(Clark et al., 2011), indicating that the fault zones are less likely to act as conduits to flow;
this relates to filling of the fractured pore spaces over time through hydrothermal alteration
and mineralisation (Uysal et al., 2000).
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Figure 5-25 Fort Cooper Coal Measures Durov Plot

5.6.2 Salinity

Salinity is a key constraint to water management and groundwater use by receptors and can
be described by total dissolved solid (TDS) concentrations. Figure 5-26 presents the TDS
data associated with groundwaters screened in the various hydrostratigraphic units for
Project monitoring bores.

The graph shows that available data for the alluvium indicates a large range in salinity, with
TDS ranging from fresh to highly saline, with an average TDS of 7,727 mg/L and range
between 566 mg/L and 24,800 mg/L. Fresher salinities are considered indicative of relatively
recent local recharge, whereas more saline areas of alluvium are considered indicative of
relatively long groundwater residence times and significant evapo-concentration. Elevated
total dissolved solids (TDS) were recorded at PTM bore OBSO05, located just to the west of
the PTM mining area. Similarly, elevated TDS levels were observed at bore MBID02, which
is situated just southeast of IDM. In contrast, salinity at other bores along the Isaac River
and Cherwell Creek were at or below the average of the dataset. These results indicate that
groundwater in the alluvium is not well interconnected but rather somewhat isolated across
the formation. It also indicates that some areas receive significant recharge from surface
water whereas other areas experience a comparative lack of freshwater recharge, an
increase in evapoconcentration, and longer groundwater residence times

Groundwater from bores in the Regolith ranges from brackish to highly saline, with an
average TDS of 4,719 mg/L and range between 793 and 23,800 mg/L. Lower TDS values
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were recorded at bore MBIDO6A, which targets the shallow, weathered Rewan Group.
Although classified as “brackish” according to FAO (2013), the salinity at this location is
relatively fresh. This may indicate the presence of recently recharged groundwater with
shorter residence times, facilitated by flow through highly weathered strata.

Bores that screen the Leichhardt and Vermont coal seams of the RCM generally have higher
salinities, recording groundwater ranging from brackish to highly saline, with an average
TDS of a saline 11,081 mg/L and range between 2,710 and 23,000 mg/L.

The FCCM have salinities between 915 and 7,310 mg/L with an average of 2,106 mg/L.

For the purposes of the RGS (2026) study, a subset of the project groundwater quality
dataset was used to represent more localised conditions around the void. This subset
focuses on bores targeting non-coal interburden that will surround the spoil, as well as
selected bores targeting coal seams near the void. Median field electrical conductivity (EC)
values were 3,492 uS/cm for the non-coal interburden and 11,216 uS/cm for the coal seams.

Figure 5-26 FAO (2013) Salinity Ranking by Unit — Project Area and surrounding areas
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5.6.3 Beneficial Groundwater Use (Environmental Values)

Water resources within the vicinity of the Project are captured under the Water Plan (Fitzroy
Basin) 2011 (Water Plan). The plan covers surface water (zone WQ1301) associated with
Isaac River, and groundwaters (zone WQ1310 — Fitzroy Basin groundwaters). The Project
Area lies within the Isaac Connors Groundwater Management Area (GMA) of the Fitzroy
Basin under the Water Plan (Figure 5-27). The Isaac Connors GMA consists of the
following:

¢ Groundwater Unit 1, containing the aquifers of the Quaternary alluvium associated
with the Isaac Conners Alluvium sub-area; and

o Groundwater Unit 2, containing all subartesian aquifers within the Isaac Connors
GMA other than the aquifers included in Isaac Conners Groundwater Unit 1.

Groundwater resources at the Project are also scheduled under the EPP Water and Wetland
Biodiversity as Isaac Groundwaters of the Isaac River Sub-basin of the Fitzroy Basin Water
Plan (WQ1310). The legislated environmental values (EVs) for these groundwaters are:

o Biological integrity of aquatic ecosystems;
e Human use EVs:
o Suitability of water supply for irrigation;
o Farm water supply/use;
o Stock watering;
o Primary recreation;
o Drinking water supply;
o Cultural and spiritual values.

The EPP Water and Wetland Biodiversity provides water quality objectives (WQOs) for the
scheduled EVs in WQ1310. WQOs are long-term goals for water quality management and
the purpose of the WQOs is to support and protect EVs. They are numerical concentration
levels or narrative statements of indicators established for receiving waters to support and
protect the designated EVs for those waters. They are based on scientific criteria or water
quality guidelines but may be modified by other inputs (e.g. social, cultural, economic).

Where groundwater quality analysis results exceed a particular WQO for a particular EV, it is
considered indicative that the groundwater may be unsuitable for supporting that particular
EV. The WQ1310 WQOs for groundwater relevant to IDE are shown Table 5-5.
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Table 5-5 Water Quality Objectives for Isaac Sub-basin Environmental Values

ADWG Guidelines' Isaac River Sub-basin EVs?

Water Quality | Unit

Indicator Aesthetic Irrigation Aquatic
95%?

pH - 6.5t08.5 6.5t08.5
Aluminium mg/L 0.2 5 0.055
Calcium mg/L 1000
Chloride mg/L 250
Magnesium mg/L 2000
Manganese mg/L |0.5 0.1 10 1.9
Sodium mg/L 180
Sulfate mg/L 1000
Zinc mg/L 3 0.008
Arsenic mg/L |0.01 2 0.5 0.024
Cadmium mg/L | 0.002 0.01 0.0002
Chromium mg/L |0.05 1 0.001
Cobalt mg/L 0.1 1
Copper mg/L |2 1 1 0.0014
Lead mg/L |0.01 0.1 0.0034
Mercury mg/L | 0.001 0.002 0.0006
Nickel mg/L |0.02 1 0.011
Selenium mg/L |0.01 0.02 0.005
Silver mg/L | 0.1 0.05

1. NHMRC, NRMMC (2011) Australian Drinking Water Guidelines

2. Table 2, Table 9, Table 10 and Table 11 of DEHP (2011) Isaac River Sub-basin Environmental Values and Water Quality

Objectives

3. ANZG (2018) Aquatic ecosystem protection for moderately disturbed system (95% protection)

The EPP Water and Wetland Biodiversity also provides limited WQOs specifically for
underground aquatic ecosystem protection in Fitzroy Basin groundwaters (Table 5-6). These
WQOs vary across the Fitzroy Basin and are defined on the basis of groundwater Chemistry
Zones. The applicable Chemistry Zone for the Project is Isaac Groundwater (Zone 34; Sodic
Sequence - Saline: Na, Cl, see Figure 5-27). These WQOs are classified by groundwater
depth (‘shallow’ being <30 m depth, and ‘deep’ being >30 m depth) and are summarised
below. The management intent of each WQO zone is to maintain each of 20th, 50th and
80th percentile values.
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Table 5-6 Isaac River Sub-basin Zone 34 WQOs for groundwater resources (aquatic
ecosystem protection) (DEHP, 2011)

Water Quality Unit Shallow Groundwater (<30m) Deep Groundwater (<30m)
Indicator
Percentile - 20th 50th 80th 20th 50th 80th
EC pS/cm 498 2150 8910 3419 6100 16000
Hardness as mg/L 163 674 2228 359 919 3208
CaCO03
pH - 71 7.75 8.1 7.4 7.8 8.03
Alkalinity mg/L 154 435 752 156 275 536
Ca mg/L 18 84 215 46 145 442
Mg mg/L 27 108 389 35 115 491
Na mg/L 135 747 1500 480 1100 2565
Cl mg/L 171 1309 3185 753 1900 5905
SO4 mg/L 12 140 318 25 138 398
HCO3 mg/L 187 536 878 188 330 650
NO3 mg/L 0 0.95 53 0.01 2.15 14.92
Sio2 mg/L 21 36 52 16 25 36
F mg/L 0.1 0.28 0.5 0.02 0.155 0.4
Fe mg/L 0 0.03 0.14 0 0.05 0.246
Mn mg/L 0 0.01 0.16 0 0.05 0.291
Zn mg/L 0 0.015 0.06 0.01 0.025 0.317
Cu mg/L 0 0.01 0.03 0.017 0.03 0.03

In order to understand the possible utilisation of groundwater resources within and proximal
to the Project Area, available Project groundwater quality data (80th percentile of available
dataset at each bore) have been compared to the:

e Australian Drinking Water Guidelines (ADWG) (NRMMC, 2011).

e Aquatic ecosystem protection for moderately disturbed system (ANZG, 2018) (95%
protection).

¢ |saac River Sub-basin Environmental Values and Water Quality Objectives: stock
and irrigation (DEHP, 2011).

e Fitzroy Basin Groundwater Water Quality Objectives: Aquatic ecosystems (Zone 34)
(DEHP, 2011).

A comparison of these guidelines to the 80th percentile of available historical water quality
data for the monitoring bores are presented as Appendix A.

Groundwater within the alluvial and regolith Project bores generally exceeds the WQO
criteria for Zone 34 Fitzroy Basin WQOs for Aquatic Ecosystem protection (shallow
groundwaters <30 m) for zinc, manganese, pH, and total alkalinity. Bores also exceed the
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Aquatic Ecosystem EV for cadmium, copper, mercury and selenium. However, bores
MBIS05 and MBIDOQ7 targeting the alluvium along the Isaac River show no exceedances of
WQO criteria. This difference may be attributed to the aforementioned hydrogeological
heterogeneity of the alluvium, which likely results in shorter groundwater residence times
and a greater influx of recharged fresher water at these locations. Additional exceedances
for chloride, sodium, sulphate, and selenium were observed at the nearby PTM bore OBS5
which also recorded elevated salinities compared to other alluvium bores (Section 5.6.2).
Overall, the comparison suggests that alluvial and regolith groundwater typically exceeds
one or more WQO criteria for aquatic ecosystem protection but is generally suitable for
supporting the stock watering and irrigation.

Groundwater in the Permian strata units, including the Leichhardt and Vermont coal seams,
consistently exceeds multiple WQO criteria across all scheduled EVs. Key exceedances
include pH, EC, and many major ions and dissolved metals such as manganese, chromium,
iron, and zinc. A similar exceedance pattern is observed in groundwater from the FCCM.
This indicates that groundwater in the Permian coal measures is generally unsuitable to
support any of the scheduled EVs.

Overall, the above comparative analysis of available Project groundwater quality data with
EV WQO criteria indicates the following:

¢ Alluvial groundwater: Exceeds several WQOs for Zone 34 Fitzroy Basin WQOs for
Aquatic Ecosystem protection (shallow groundwaters <30 m) and the Aquatic
Ecosystem EV, however considered generally suitable for supporting the stock
watering and irrigation EVs.

¢ Regolith groundwater: Exceeds several WQOs for Zone 34 Fitzroy Basin WQOs for
Aquatic Ecosystem protection (shallow groundwaters <30 m) and Aquatic Ecosystem
EV, however considered generally suitable for supporting the stock watering and
irrigation EVs.

e Permian coal measures groundwater: Consistently exceeds WQOs for the stock
watering, irrigation, and aquatic ecosystem protection EVs.
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5.7 Groundwater Receptors

Based on the information reported in SLR (2024f), SLR (2024¢) (Appendix E) and AGE
(2022) as well as other nearby relevant studies, the two key groundwater receptors relevant
to the Project are:

1. Private landholder groundwater extraction bores utilised for farm supply (primarily
stock watering); and

2. Potential GDEs, particularly those associated with the Isaac River and its floodplain
and tributaries.

5.71 Anthropogenic

A search of the Queensland Government’s Registered Groundwater Bore Database
(GWDB) (DRDMW, 2024) was carried out for registered bores within 5 km of the Project
Area (Figure 5-28). A subsequent bore census was conducted by SLR (2024¢e) (Appendix
E). The bore census confirmed a total of 11 landholder supply bores within 5 km of the
Project Area. Of these, six (6) were active supply bores, while the remaining five (5) were
inactive and not equipped with pumps at the time of the survey. Details of the 11 landholder
bores are provided in Table 5-7, while Figure 5-28 shows all GWDB registered bores
inspected during the 2024 census, including the 11 landholder bores. Non-landholder bores
RN162143 (MB06), RN158317 (MBO8b), RN162046 (MB09B), RN162047 (MB09C) and
RN182851 formed part of the baseline monitoring network at IDE (Section 5.2). Other non-
landholder bores shown in Figure 5-28 are historical monitoring bores.

Bores RN162815 (unknown aquifer), RN103210 (Permian coal measures), and the 5 Mile
Windmill Bore (weathered Triassic / regolith) are stock supply bores, each supplying one or
more storage tanks or cattle troughs. Measured flow rates at these bores during the site visit
ranged from 0.05 to 0.25 L/s. The Horse Paddock Bore was not operational at the time of
inspection, and the landholder was unable to activate the pump. No information regarding
the pumping schedules of the stock supply bores was available from the landholder.

Bores RN182871 and RN182872 are active supply bores for a small basalt quarry just west
of the Project Area and drilled to 60 mBGL and 80 mBGL respectively, indicating a likely
groundwater source within the FCCM. Both are equipped with steel headworks and electro-
submersible pumps however no depth or source aquifer information is available. These
bores reportedly operate at rates of 0.2 and 0.3 L/s, respectively, for approximately 8 hours
per day. Bore RN182871, drilled in October 2024, is more recent than RN182872, and the
quarry manager reported elevated iron precipitate in this bore.
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Table 5-7 Available details of water supply bores within 5 km of the Project Area

Pumping
Easting | Northing rate at time
Bore ID (AGD84) | (AGD84) Depth (m) Geology Status Comment pH of visit
(L/s)
RN162817 622783 7558348 |36.3 Weathered Triassic Inactive Supply Not equipped 1,776 6.64 -
(5 Mile Bore) strata (regolith) Bore
RN162818 622787 7558347 |36.3 Weathered Triassic Active Supply Steel headworks with submersible 7,652 6.646 |0.05
(5 Mile strata (regolith) Bore pump powered by 2 solar panels and
Windmill an electric box; windmill
Bore) disconnected; feeds polyline.
RN162815 618369 7555359 |59 2Unknown (possibly Active Supply Steel headworks with submersible 2,306 7.33 0.25
Fort Cooper Coal Bore pump powered by 2 solar panels and
Measures) an electric box; feeds polyline to
water storage tank
RN182872 616986 7558366 |50 2Unknown (possibly Active Supply Steel headworks with 7A-25 1,872 7.4 0.2
FCCM) Bore submersible pump powered by
generator; feeds 63 mm polyline.
RN182871 617089 7558366 |60 2Unknown (possibly Active Supply Steel headworks with 7A-25 1,755 7.15 0.3
FCCM) Bore submersible pump powered by
generator; feeds 63 mm polyline.
RN162459 623683 7551993 |85 Permian Coal Active Supply Submersible pump with 3 pipes (63 1,162 7.72 -
(Horse Measures Vermont Bore mm polyline) attached to headworks.
Paddock Coal Measures
Bore)
RN103210 616755 7559838 |66 Permian Coal Active Supply Steel headworks with submersible 2,376 7.18 ~0.25
Measures (possibly Bore pump powered by 2 solar panels and
FCCM) an electric box; feeds polyline to
water storage tank
RN100254 619554 7556994 | >150 2Unknown (possibly Inactive Supply Not equipped with pump 6,826 8.15 -

FCCM)

Bore
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Pumping
Easting | Northing rate at time
Bore ID (AGD84) | (AGD84) Depth (m) Geology Status Comment pH of visit
(L/s)

RN162825 621858 7552731 |40.8 2Unknown (possibly Inactive Supply Old steel head works not attached to | 3,393 7.09 |-

FCCM) Bore main riser not equipped with pump
RN162816 618861 7552129 |45 2Unknown (possibly Inactive Supply not equipped with pump 578 6.98 |-

FCCM) Bore
RN162824 621858 7552713 |15 2Unknown (possibly Inactive Supply not equipped with pump 2,968 6.89

regolith) Bore

" blocked by pump headworks

2 target geology is unknown and has been assigned based on bore depth and model layers

93



7_IsaacSouth_F05_28 Re:

- |
2
©
L
<<
w
Q
=
S]
E |
<
It
S|
s
H
P
e
S
«Q
o
k]
3
S
<
)
<
©
3
°
< [
<
°
e
2
2
S

Coordinate System: GDA 1994 MGA Zone 55

H:\Projects-SLR\620-BNE\620-BNE\620.041537.00001 Isaac South EIS Groundwater\04 SLR Data\01 GIS\GIS\Groundwater Assessment\62004153

617500 620000 622500

‘ -,
- )

’
RN162143%4
’
%

RN162044
RN103210)

m@?m [RN103210
1

1
RN182872] \RN182874

L ]
- RN162047,
IYRN162180

D
\Windmill
5 Mile,BoreY"1Bore]

%

(M1%7,000811

RN100254
|

RN100253}
M1§7.00082

-,
L
LY

-
’—

RN162815
|

-
-
-

RN182851MRN18285288 1700083
RN162825

RN162824

RN162816
|

[] Landholder Bore
Registered Bore

Major Watercourse
——— Minor Watercourse

[_] IDE Project MLAs
® Monitoring (VWP) = == =5 Approximate Project Pit

® Supply = 4 Extent
Proposed Project Pit 5km
Buffer

Scale: 1:75,000 atA4
Project Number: 620.041537.00001
Date: 06-May-2026

Drawn by: AS

3*SLR

® Monitoring

625000 627500

ISAAC DOWNS EXTENSION PROJECT

REGISTERED AND LANDHOLDER BORES
WITHIN 5KM OF IDE AREA

FIGURE 5-28




Stanmore ID Extension Pty Ltd
Isaac Downs Extension 28 May 2026
Groundwater Impact Assessment SLR Project No.: 620.041537.00001

5.7.2 Environmental - Groundwater Dependent Ecosystems

A groundwater dependent ecosystem (GDE) is a natural ecosystem that requires “access to
groundwater to meet all or some of their water requirements on a permanent or intermittent
basis, so as to maintain their communities of plants and animals, ecosystem processes and
ecosystem services” (Richardson, et al., 2011). GDEs are typically classified as either:

e aquatic GDEs (i.e. ecosystems dependent on the surface-expression of groundwater;

o terrestrial GDEs (i.e. ecosystems dependent on the sub-surface presence of
groundwater, including some riparian vegetation communities); or

e subterranean GDEs (aquifer and cave ecosystems, e.g. stygofauna).

GDEs can require access to groundwater on a permanent (obligate) or intermittent
(facultative) basis to meet all or some of their water requirements so as to maintain their
communities of plants and animals, ecological processes and ecosystem services (Doody et
al., 2019).

5.7.2.1 National Atlas of Groundwater Dependent Ecosystems

The BoM'’s National Atlas of Groundwater Dependent Ecosystems (GDE Atlas) (BoM, 2017)
classifies ecosystems based on the potential for dependence on groundwater. Ecosystems
have been mapped in the GDE Atlas as either:

o Known (previously ground-truthed) GDEs;

¢ High potential for groundwater dependence (indicating a strong possibility the
ecosystem is interacting with groundwater);

o Moderate potential for groundwater dependence; or

¢ Low potential for groundwater dependence (indicating it is relatively unlikely the
ecosystem will be interacting with groundwater and will include ecosystems that are
not interacting with groundwater).

Desktop mapping of potential aquatic and terrestrial GDEs in the GDE Atlas indicates that
areas with possible high, moderate, and low potential for groundwater interaction occur in
the vicinity of the Project. These areas are mainly associated with the Isaac River and
Cherwell Creek in the immediate vicinity of the Project (Figure 5-29) and are summarised
below:

¢ Moderate and high potential aquatic GDEs along the entirety of the Isaac River and
Cherwell Creek, as well as parts of the floodplain area adjacent Cherwell Creek.

¢ Moderate and high potential terrestrial GDEs along the entirety of the Isaac River and
Cherwell Creek, as well as parts of the floodplain area adjacent both features.

e Low potential terrestrial GDEs on the floodplains surrounding most of the Project
Area.

¢ A high potential aquatic and terrestrial GDE associated with the HES Wetland
located just south of the confluence of Cherwell Creek and the Isaac River.

The GDE Atlas mapping indicates that Conrock Gully is unlikely to have GDEs, except at the
downstream reach near the intersection with Isaac River.
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The Map of Queensland wetland environmental values is a statewide statutory map under
the EPP (Water and Wetland Biodiversity). It identifies wetlands of high ecological
significance (HES) and general ecological significance (GES) across the state. Wetland
protection areas (WPA) are policy trigger buffer areas that protect HES wetlands in the Great
Barrier Reef catchments. The aim of the WPA buffer is to limit development within proximity
of a HES wetland to provide for continual ecological protection. The WPA trigger area for the
HES Wetland at the confluence of Cherwell Creek and the Isaac River is also shown on
Figure 5-29. The WPA associated with the HES Wetland is within the Study Area but
remains outside of the Project Area (i.e. outside IDE MLAs). Further discussion on the HES
Wetland is provided below, in terms of the results of the recent GDE ground-truthing field
study completed for the Project by Watermark Eco (2026a).

5.7.2.2 Previous Local GDE Studies

In the areas immediately upstream and downstream of the Project, associated with IDM and
PTM respectively, GDE field assessments have been competed by Stanmore in accordance
with the methods described in the GDE Toolbox (Richardson et al. 2011) to test and validate
the GDE Atlas mapping. In both studies undertaken by 3D Environmental (2020 and 2024),
the methodology included testing using several methods for the purpose of using multiple
lines of evidence to assess vegetation groundwater dependence including:

o Leaf Water Potential (LWP) - Provides indication as to whether trees are utilising
saturated zones or soil moisture.

e Leaf Area Index (LIA) — Provides indication of a trees’ response to reduced water
availability and stress.

¢ Soil Moisture Potential (SMP) - Hand augering profiling to characterise SMP for
areas where LWP indicates potential groundwater usage.

o Xylem Stable Isotope Sampling and Analyses and water sampling - Comparison of
isotopic ratios of water contained in vegetation with those found in various sources of
water to help define predominant source of water used.

Data interpretation followed a structured approach in which multiple lines of evidence were
filtered to provide an assessment of groundwater dependence. The biophysical
measurement of LWP formed the assessment, followed by the adjunct comparison with
SMP, with stable isotope data used to provide supplementary evidence where ambiguity
remained. As a final filter, the depth to groundwater table and groundwater salinity were
used to determine potential for accessibility to groundwater and suitability as a source of
moisture to support transpiration at each assessment locality.

Isaac Downs Mine

A GDE field assessment at IDM was completed in 2019 (3D Environmental, 2020) in
accordance with the methods described in the GDE Toolbox (Richardson et al. 2011). The
field survey focused on areas mapped as potential aquatic and terrestrial GDEs in the GDE
Atlas which are associated with woody vegetation occupying creek channels, floodplain
vegetation and vegetation associated with older residual surfaces.

The data and outcomes from the assessment by 3D Environmental (2020) is summarised as
follows:

1. The study found that terrestrial GDEs in the IDM project area are primarily associated
with riparian vegetation dominated by Eucalyptus camaldulensis (river red gum) and
Eucalyptus tereticornis (forest red gum). River red gum is known to use groundwater
opportunistically, shifting between soil moisture and groundwater depending on
rainfall and flooding, while forest red gum can meet its water needs from soil
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All methods are consistent with GDE assessment protocols detailed by Doody et al. (2019)
and Richardson et al. (2011).

The data from the assessment by Watermark Eco (2026a) was summarised as follows:

1. The combined application of pre-dawn leaf water potential (LWP) and soil moisture
potential (SMP) measurements demonstrates that riparian vegetation (RE 11.3.25)
fringing both the Isaac River and Cherwell Creek was utilising soil moisture stored
within the unsaturated zone of the soil profile to support transpiration at the time of
assessment.

2. For the poplar box (RE 11.5.3) and Brigalow TEC habitats (RE 11.3.1 and 11.4.9),
the highly negative LWP measurements confirm that trees are utilising moisture
tightly bound to soil grains within the vadose zone (i.e. not groundwater).

3. Stable isotope compositions of tree xylem water were substantially enriched relative
to groundwater sources and showed poor correspondence with alluvial groundwater
signatures, indicating that vegetation water use was derived from unsaturated-zone
soil moisture and, where present, surface water rather than from the regional alluvial
aquifer.

4. Radon-222, a Low radon concentrations and low EC in surface water sampled in
August 2025 indicate rainfall-derived water associated with widespread surface
ponding, including within the HES wetland. In contrast, elevated radon
concentrations measured in isolated residual pools in November 2025 are consistent
with groundwater from the perched groundwater unit within river sands and adjacent
banks. These results indicate that residual river pools represent surface expressions
of the perched groundwater system rather than discharge from the alluvial aquifer.
Stable isotope data further indicate that groundwater from the perched unit leaks
diffusely and slowly into the alluvial aquifer, providing a delayed and minor recharge
contribution over timescales of several months.

5. The HES Wetland was confirmed to be utilising moisture sourced from an
unsaturated 3 m thick massive sequence interval of sand above the groundwater
table and above weathered basement rock, supporting the previous PTM survey
results. Moisture sources were confirmed through reconciliation of data from three
parameters which include SMP, LWP and stable isotope signatures of soil, xylem
and water. Though no saturation was present at the time of survey, the sandy interval
may become variably saturated during wet seasons through downward leakage of
surface waters, with evidence from strong iron staining of sand grains suggesting a
seasonally fluctuating water table.. Perching of small volumes of groundwater at the
base of the sandy interval was confirmed during November 2025 auger sampling,
though groundwater perching only occurs following significant surface pondage and
associated leakage. Perched groundwater in this wetland is not associated with the
deeper alluvial aquifer.

6. The local extent of GDEs in the vicinity of the Project is restricted to the margins of
the Isaac River, attenuating upstream along Cherwell Creek. The likelihood of GDEs
pinches out upstream along Cherwell Creek due to shallowing of the sedimentary
basement toward the west, associated with a thinning of the alluvium.

Based on the assessment, and in consideration of the outcomes of the previous IDM and
PTM assessments, Watermark Eco (2026a) concluded that Terrestrial (Type 1 and Type 3),
and Wetland (Type 2) GDEs are confirmed to be primarily restricted to areas adjacent to the
Isaac River and lower reaches of Cherwell Creek, as depicted in Figure 5-30.

The Project assessment demonstrated a lack of groundwater use at the time of the
assessment for any habitats within and surrounding the Project Area. Nevertheless
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Increased volumes of groundwater from the perched groundwater unit (as distinct from the
deeper alluvial aquifer) were demonstrated during sampling. Although seasonal in nature,
the accumulation of seasonal perched groundwater in the root zone of woody vegetation is
consistent with the definition of a 'terrestrial' GDE. Where groundwater use occurs, it is
restricted to the immediate riverbanks where trees interact directly with perched groundwater
unit, and not with the deeper alluvial aquifer.

The conceptual models outlined in Watermark Eco (2026a), demonstrating the
ecohydrological function of the Isaac River and associated HES wetland including the dry
season model, the wet season model, and post-wet model is shown graphically in Figure
5-31 and summarised below:

1. Dry Season Ecohydrological Conceptualisation: dry-season conditions in the Isaac
River, Cherwell Creek, and the HES wetland. It illustrates the separation of a shallow
perched groundwater unit from the deeper alluvial aquifer, with only slow leakage
between them, and highlights the reliance of fringing riparian vegetation on the
perched groundwater. The hydrological function of the lower reaches of Cherwell
Creek mimics the Isaac River, except for shorter flow duration and faster drainage
due to thinning alluvium and a shallowing Permian basement. At the HES wetland,
soil profiling shows a thick, free-draining sand sequence overlying weathered
Permian sediments, interpreted as a palaeochannel. Small volumes of seasonally
perched groundwater form above the basement contact and may be accessed by
deep-rooted vegetation, while a clay-rich wetland floor restricts infiltration and
promotes surface water retention. Isotopic evidence indicates wet-season infiltration
occurs mainly via diffuse matric flow rather than preferential pathways.

2. Wet Season Recharge and Bank Storage: During wet-season conditions, where
flooding of the Isaac River and lower Cherwell Creek drives surface water into recent
and active alluvium along inner riverbanks, recharging the perched groundwater unit.
This process creates a transient rise in perched groundwater levels, commonly
described as bank storage, which is utilised by riparian vegetation adjacent to the
channel. Vegetation dependence on this stored water decreases upslope as access
to the perched system diminishes. Hydraulic connectivity between the perched
groundwater and the deeper alluvial aquifer remains weak under these conditions,
limiting downward recharge during wet-season flooding.

3. Post flooding recession: This is the transition from wet to dry conditions, as bank
storage progressively discharges back into the river channel when surface flows
subside and evapotranspiration increases. This delayed release extends periods of
river flow and sustains moisture within river sands. Residual surface pools persist
where channel fluvial processes expose the perched groundwater unit, however the
longevity and spatial extent are controlled by climate and fluvial processes. During
prolonged dry periods, these pools rapidly contract and disappear as the perched
groundwater system discharges during dry climatic conditions.
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Dry season conceptual model
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Post wet season conceptual model
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Figure 5-31 Conceptual models demonstrating the ecohydrological function of the
Isaac River and associated HES wetland including the dry season model,
the wet season model, and post-wet model (Watermark Eco, 2026a).
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6.0 Conceptual Hydrogeological Model

A conceptual hydrogeological model (CHM) of the groundwater regime has been developed
based on the review of the hydrogeological information for the Project Area and surrounds
as presented in the above report sections. Visual representation of the CHM is shown as
Figure 6-1. It is important to note that the CHM presented herein represents an evolution of
the hydrogeological understanding at and surrounding the Project Area. It builds upon the
groundwater conceptualisation presented in the groundwater assessments for other
surrounding projects that occur in the same hydrogeologic environment (e.g. IDM, PTM and
Winchester South Project), and overall is consistent with those other conceptualisations.
That is, no information has come to light that would suggest that the Project Area is
hydrogeologically unique to any of these surrounding project sites.

The Project is located within the northern part of the Bowen Basin. The geology of Project
Area comprises the stratified sequences of Permian aged Rangal Coal Measures,
unconformably overlain in part by the Triassic aged Rewan Group, and by regolith where the
RCM occurs at subcrop. The regolith is comprised of weathered Permian rock and
unconsolidated to semi-consolidated Tertiary-aged sediments. Overlying the regolith in
proximity to the Isaac River along the northern margin of the Project Area, and Cherwell
Creek along the southern margin of the Project Area, is Quaternary aged alluvium deposited
by the modern drainage channels.

The key hydrostratigraphic units relevant to the Project include:
e Cenozoic Sediments —

o Quaternary alluvium — forms the unconfined alluvial aquifer (sporadically
water-bearing strata of permeable unconsolidated sand or gravel with
interlayered clays and silts) localised to major ephemeral drainage line
channels (Isaac River and Cherwell Creek) in the Project Area and in the
Study Area.

o Perched groundwater systems occur within the Alluvium. These are discrete
groundwater units sitting above the alluvial water table and are separated by
unsaturated zone. Downward percolation of groundwater in these perched
systems is restricted by a material of localised low permeability such as a clay
lens.

o Quaternary to Tertiary non-alluvial sediments and weathered units
(collectively termed ‘regolith’) — unconfined unit with variable but limited
saturation and generally present at the surface within the Project Area.

e Triassic Rewan Group — Considered a regional scale aquitard, however, some
saturated more hydraulically conductive horizons exist within, particularly within the
upper weathered zone.

e Permian Coal Measures - Coal seams of this unit form the primary regional aquifer.
Groundwater flow is primarily within the coal seams (via interconnected cleats and
fractures), which are confined by low permeability overburden and interburden.

At and surrounding the Project Area, the deeper parts of the unconsolidated alluvial
sediments of the Isaac River and Cherwell Creek, other Cenozoic sediments (e.g. Tertiary
sediments), and weathered Regolith, generally function as one interconnected hydrogeologic
unit, though with significant heterogeneity given the lithological and stratigraphic distinctions
within. Along the Isaac River and Cherwell Creek the alluvium comprises a highly
heterogeneous distribution of silts to sands interspersed with lenses of clays and gravels.
The hydraulic properties of the alluvium vary due to the variable lithologic composition. The
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hydraulic conductivity of the alluvium decreases away from the channel margin into the
floodplain area due to the fining of sediments (i.e. a greater fraction of clay and silt).

Where present, the alluvial aquifer is disconnected from the riverbed elevation. Spatially, the
alluvial aquifer is locally variably saturated and drilling results close to the Project have
indicated it is dry and/or comprised only of clay in several locations, with groundwater hosted
only in the deeper coarser grained intersections of alluvium that are likely representative of
incised paleochannels.

Shallow perched groundwater systems occur locally within recent channel sands and bank
deposits, typically within 1-2 m of the ground surface. These perched systems are transient,
seasonally recharged during flow and flood events, and are hydraulically disconnected from
the deeper alluvial aquifer. Perched groundwater is facultatively accessed by riparian
vegetation, predominantly River Red Gum, fringing the Isaac River and lower reaches of
Cherwell Creek. Away from the immediate proximity of the river channel, the alluvial aquifer
occurs at depth generally between 10 and 12 mBGL and not accessible by terrestrial
vegetation. Groundwater levels within the alluvial aquifer and the Leichhardt and Vermont
coal seams are all below the stream bed elevations of the Isaac River and Cherwell Creek,
indicating there is no potential for groundwater discharge into these surface water features.

Regionally, groundwater flow within the alluvial aquifer is a subdued reflection of topography,
with groundwater flowing in a southeasterly direction consistent with the alignment of the
Isaac River and northeasterly along Cherwell Creek. Groundwater levels within the alluvium
are also highest close to the main surface water features, indicating losing conditions from
the surface water features to the underlying alluvium aquifer during flow periods. Over 50%
of flow events are shorter than 10 days, highlighting that most flow events are relatively brief.
Recharge to the unconsolidated sediments is primarily from stream flow losses or flooding
(i.e. losing streams), with direct infiltration of rainfall also occurring rapidly where there are
no substantial clay barriers in the shallow sub surface.

Hydraulic connection between the Cenozoic unconsolidated sediments (including alluvium)
and the underlying formations is limited to areas where relatively high hydraulic conductivity
units (e.g. coal seams) subcrop beneath the unconsolidated sediments, although the
weathering horizon at the interface of the Permian and overlying Cenozoic units may reduce
this connectivity. General downwards recharge to deeper units is limited by the low hydraulic
conductivity (confining) coal measure interburden sequences. Water quality in the Cenozoic
sediments (including alluvium) ranges from brackish to highly saline and is indicated to be
unsuitable for aquatic ecosystem protection however is considered suitable for stock
watering and irrigation.

The Triassic aged Rewan Group, present across the eastern extent of the Project Area is
considered a regional scale aquitard, though still contains some saturated horizons. Due to
its typically fined grained nature, the Rewan Group generally exhibits a low vertical hydraulic
conductivity, resulting in limited hydraulic connection between the unit and the
underlying/overlying units, however local permeability testing indicates hydraulic conductivity
values may be higher in the upper weathered zone of the unit. Despite acting as a regional
aquitard, there are two active monitoring bores screened in the Rewan Group observing
saturated horizons within the Project Area. Though there is limited data available,
groundwater flow direction would be expected to follow topographic gradients. Recharge is
expected to occur predominantly via leakage from the overlying units. Recharge rates are
likely very low due to the low hydraulic conductivity of the unit restricting infiltration.
Discharge is expected occur via lateral flow, with the low hydraulic conductivity limiting any
leakage to underlying units. Water quality in the Rewan Group ranges from brackish to
moderately saline and is generally suitable for stock watering and irrigation, but exceeds
aquatic ecosystem protection WQOs.
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In the Permian aged coal measures strata, groundwater is encountered mainly in the coal
seams, and only occasionally in the sandstone/siltstone units. As with the rest of the Bowen
Basin, the coal seams are the main groundwater bearing units within the Permian
sequences, with low hydraulic conductivity interburden generally confining the individual
seams. The coal seams are dual porosity in nature with a primary matrix porosity and a
secondary (dominant) porosity provided by fractures (joints and cleats). Hydraulic
conductivity of the coal decreases with depth due to increasing overburden pressure
reducing the aperture of fractures. Vertical movement of groundwater (including recharge) is
limited by the confining interburden layers, meaning that groundwater flow is primarily
horizontal through the seams with recharge only occurring at subcrop where the overlying
strata permits. Regionally, groundwater within the Permian coal measures flows in a south-
easterly direction with local flow towards the active mining areas proximal to the Project.

The Permian coal measures at and surrounding the Project have undergone extensive
deformation, including folding and faulting. Faults are common, with numerous main
northwest-southeast trending faults (i.e. Isaac Thrust Fault). These faults significantly
compartmentalise the Permian groundwater system, particularly the major northwest-
southeast trending faults. Review of fault behaviour within and adjacent the Project Area and
from external studies has identified that faults can increase vertical hydraulic conductivity
parallel to the fault trace and reduce it perpendicular to the fault trace. However, any
increases in vertical hydraulic conductivity is limited to small vertical horizons (<20 m) and is
variable between faults dependent on localised hydrothermal activity and mineralisation in-
filling pore spaces. Hydraulic testing of faults at sites near to IDE within the Study Area
indicate that faulting zones tested are not pathways for preferential flow but rather act as
hydraulic barriers. Testing of the Isaac Thrust Fault immediately east of the Project has
supported the previous findings that the fault zone is ‘healed’ by mineralisation and the fault
does not provide a higher permeability pathway for groundwater flow in the Permian coal
measures, with hydraulic conductivity values several orders of magnitude lower than the coal
seams.

Recharge to the Permian coal measures occurs where the unit subcrops. Due to the low
hydraulic conductivity of the interburden material, groundwater largely flows horizontally,
along the bedding plane of the coal seams. Groundwater discharge occurs predominantly
via evaporation from pit faces in mining operations. Water quality in the Permian units
ranges from brackish to highly saline and is indicated to be generally unsuitable to be used
for stock watering, irrigation, and aquatic ecosystem protection.

During mining, excavation of open-cut pits and depressurisation of the coal seams will create
strong localised hydraulic sinks, resulting in a change of natural hydraulic gradients in the
vicinity of mining area. Groundwater flow will become directed toward the pit from the
surrounding coal seams, and regolith. This inward flow regime causes localised drawdown
and depressurisation; however, the extent of these changes is constrained by the low
permeability interburden. In the alluvial aquifer, the conceptual model indicates that changes
to groundwater flow direction will be minimal. The discontinuous nature of the alluvial

aquifer, combined with its weak hydraulic connectivity to deeper units, means that regional
flow directions (aligned to drainage) are largely maintained.
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Figure 6-1 Conceptual Hydrogeological Model of IDE Project Groundwater System
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7.0 Numerical Modelling

This section provides a summary of the design and development of the numerical
groundwater model used to support this groundwater assessment. The design and
development of the Central Bowen Basin Regional Groundwater Model Version 6.0. is
presented in SLR, (2026¢) (Appendix I). The IDE Groundwater Modelling Calibration and
Prediction Report (SLR 2026b, Appendix H) presents the project specific scenarios,
updates, and results derived from the established Central Bowen Basin Regional
Groundwater Model. In this way, the Central Bowen Basin Regional Groundwater Model
(SLR, 2026¢, Appendix I) informs and underpins the IDE numerical groundwater model,
with the core model architecture remaining consistent and only targeted refinements and
scenario applications varying between the two.

71 Model Details

The Central Bowen Basin regional numerical groundwater model was adopted for assessing
the Project’s impact on groundwater (Appendix I, SLR, 2026c¢). This model originated as the
Olive Downs Project model (HydroSimulations, 2018), which served as the foundational
regional-scale model. Since then, the model has been progressively updated and expanded
to support a number of projects.

Over time, the model has been enhanced to reflect improved geological and hydrogeological
understanding. Updates have included domain extension to incorporate additional mining
areas, mesh refinements around key mine areas, the incorporation of additional mine
footprints, revised modelling packages, expanded calibration datasets, and an updated
calibration method.

The model was deemed appropriate for the purposes of the Project for the following
reasons:

e Adoption of the MODFLOW-USG code in the existing model allows for sufficient
refinement of the model grid around the Project’s proposed mining activities, such
that the limitations of a regional model in terms of the grid design are mitigated;

¢ The model incorporates the Project’s geologic model with model layer representation
consistent with the geologic model;

e The stochastic model is calibrated using an extensive regional dataset, including data
collected at IDM and other neighbouring mines. Calibration targets were selected
from the regional dataset based on monitoring locations that are within or proximal to
the Project, and the model realisation with the best fit to these targets was selected
for the Project assessment;

¢ The model incorporates regional influences that may interact with the groundwater
system (and model predictions) post-closure, including operations at the IDM and
Poitrel Mine that are considered likely to interact with the Project voids given their
proximity;

e The version of the model adopted for the Project is the latest update to the existing
Central Bowen Basin regional numerical model that has been subject to multiple
independent peer reviews, as well as State and Commonwealth regulator reviews.
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7.2 Model Objectives

Numerical modelling was undertaken in support of the groundwater assessment for the
Project to assess the potential impacts due to mining on the local groundwater regime. The
objectives of the predictive modelling were to:

o Predict groundwater levels during the lifecycle of the Project (operation and closure)
and the extent of groundwater drawdown/depressurisation due to mining at the
Project and cumulatively with existing and proposed resource projects, including
those at IPC.

o Predict changes in groundwater levels at identified groundwater receptors (i.e.
registered bores, landholder bores, and groundwater dependent ecosystems
[GDEs]), during operations and closure, due to mining at the Project and cumulatively
with existing and proposed resource projects.

e Predict induced changes in water budgets including groundwater fluxes to and from
alluvial sediments during Project mining operations and mine closure (via the use of
zone budgets).

e Predict potential changes in surface water flow due to Project mining operations (i.e.
the reduction in baseflow to or induced leakage from watercourses).

¢ Identify where groundwater impact mitigation/control measures may be required for
the Project.

o Estimate direct water take (groundwater removed during mining) and final void
inflows (groundwater fluxes to the final void post mining) of the Project.

o Estimate post-mining recovery conditions

The predictions are required for the incremental impacts of the proposed mining at the
Project, and for cumulative impacts considering both the Project and adjacent mines.

7.3 Model Design

The most recently updated version of the Central Bowen Basin regional numerical
groundwater model (Appendix I, SLR, 2026c¢) adopted for the Project, was developed based
on the updated conceptual groundwater model, presented within Section 6.0.
Conceptualisation of the groundwater regime and the calibration of the model against
observed data are key to achieving a reliable numerical model. The model is designed
primarily to predict regional scale mining impacts in a cumulative impact framework. That is,
mines such as the Project are represented within the regional cumulative hydrogeological
impact framework in which they sit.

MODFLOW-USG Transport was used as the model code (Panday, 2021). MODFLOW-USG
is a version of industry standard MODFLOW code and is suitable for accomplishing the
model objectives. MODFLOW-USG optimises the model grid and increases numerical
stability by using unstructured, variably sized cells. Cells take any polygonal shape, with
variable size allowing for refinement in areas of interest (e.g. geological or mining features).

Where previous MODFLOW versions restricted interlayer flow to vertical connectivity,
MODFLOW-USG offers lateral connectivity between model layers. Lateral connectivity
enables more accurate representations of hydrostratigraphic units, particularly those that
pinch out, outcrop, or cross geological faults.

MODFLOW-USG is also able to simulate unsaturated conditions, allowing progressive mine
dewatering and post mining rewetting to be represented by the model. For the current
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model, vadose zone properties have been excluded, and the unsaturated zone was
simulated using the upstream-weighting method. Model layering is based on a simplified
regional scale representation of the central Bowen Basin hydrogeological framework. The
model layer structure is presented in Table 7-1.

Table 7-1 Model Layering

Model Present in TR
Geologic Formation Hydrogeologic Unit - Thickness
Layer Project area (m)
1 Quaternary alluvium (Qa), Quaternary alluvium, surface | Yes 6.8
Quaternary colluvium, Tertiary | cover
basalt (at outcrop)
2 Tertiary sediments, Tertiary Tertiary sediments, weathered | Yes 18.5
basalt Permian (collectively ‘regolith’)
Tertiary basalt
3 Rewan Group Triassic Yes (unit subcrops | 74.6
within pit area)
4 Rangal Coal Measures Leichhardt overburden Yes (unit subcrops | 36.2
within pit area)
5 Leichhardt seam Yes (unit subcrops | 4.5
within pit area)
6 Interburden Yes 34.5
7 Vermont seam Yes 3.8
8 Vermont underburden Yes 43.9
9 Fort Cooper Coal Measures Fort Cooper overburden Yes 182.3
10 Fort Cooper seams Yes 58.1
(combined)
11 Fort Cooper underburden Yes 58.2
12 Moranbah Coal Measures Q Seam Yes 3.3
13 Interburden Yes 34.8
14 P Seam Yes 2.8
15 Interburden Yes 53.0
16 H Seam Yes 54
17 Interburden Yes 65.1
18 D Seam Yes 8.1
19 Interburden Yes 496.2
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7.4 Model Calibration

Model calibration was performed using a Sequential Monte Carlo (SMC) approach, which
incrementally refines parameter distributions through a series of resampling and adjustment
steps. This method begins with an ensemble of parameter realisations sampled from the
prior distribution for each parameter, which is established on the basis of conceptual
hydrogeological bounds. At each stage of calibration, the ensemble is updated by weighting
realisations according to their likelihood that they result in acceptable calibration statistics
with respect to the groundwater level observation dataset, followed by weighted parameter
resampling. To enhance the accuracy of the posterior parameter estimates, Laplace
approximations to the likelihood function were employed, allowing for more precise
characterisation of parameter uncertainty around high-likelihood regions. This approach
enables a more flexible and robust assimilation of groundwater level data, particularly in the
presence of nonlinearity and multimodality in the parameter space.

7.41 Calibration Targets

Transient calibration was undertaken for the period 2008 to 2025 and includes
representation of historical mining at Daunia Mine (DNM), Caval Ridge Mine (CVM), Peak
Downs, Saraji, Lake Vermont, Poitrel, Millennium, IPM, Olive Downs, Eagle Downs,
Winchester South, IDM, Moorvale South, and Meadowbrook mines (Appendix H and SLR,
2026b).

For the Project specifically, calibration targets were selected from the regional dataset on the
basis of monitoring locations that are within or proximal to the Project. The resulting
calibration target locations included all monitoring locations in the Project monitoring
network. In all, the calibration used 646 target heads for 52 monitoring locations within or
near the Project with available groundwater level data.

The selected datasets were separated into two separate target datasets: (i) initial water level
elevations (52 targets), and (ii) change in water level elevations (594 targets). The initial
water level elevations are the first (i.e. earliest) groundwater level readings at each selected
calibration location. The change in water level elevations are all subsequent water levels
readings minus the initial water level elevation, this providing a dataset on the variability of
the water levels with time. By calibrating to both datasets, the objective of calibration is to
provide a balanced approach to calibration whereby the model is calibrated to both water
level elevations, and the magnitude and timing of changes in water levels.
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7.5 Model Performance and Limitations

The groundwater modelling is conducted in accordance with the Australian groundwater
modelling guideline (Barnett et al. 2012) and the MDBC Groundwater Flow Modelling
Guideline (MDBC, 2001). These are mostly generic guides and do not include specific
guidelines on special applications, such as open cut mine modelling.

The model confidence level (Class 1, Class 2 or Class 3 in order of increasing confidence)
based on the Australian Groundwater Modelling Guidelines (Barnett et al. 2012) was
previously widely used in the industry. The latest version of the IESC Explanatory Note for
Uncertainty Analysis (Peeters and Middlemis, 2023) introduces a new concept on how
model confidence can be assessed. The document also indicates that this change will follow
in the next iteration of the Australian Modelling Guidelines and the new concept for
assessing model confidence is hence applied for this groundwater model.

The latest version of the IESC Explanatory Note for Uncertainty Analysis defines a model fit
for purpose when model results are:

o Usable -- Relevant to the decision-making process, providing information about the
uncertainty in conceptualisations and modelling simulations in a way that allows
decision-makers to understand the effects of uncertainty on project objectives and
the effects of potential bias. The relevant Quantities of Interests (Qol) in this context
are the groundwater inflows and drawdowns to assess licensing, site water
management and drawdown impacts.

¢ Reliable -- Demonstrate that the range of model outcomes is consistent with the
system knowledge and honours historical observations and provides objective
evidence that uncertainties affecting decision-critical predictions of impacts on aquifer
resources and dependent systems are not underestimated. The calibration
performance was deemed acceptable.

e Feasible -- Trade-offs due to budget, time and technical constraints are reasonable
and justifiable within the risk context of the Project. This study is an update of an
earlier model, which shows that there are several model revisions therefore
mitigating budget and time trade-offs. Updated technical datasets are included in the
most recent revision. The model has been peer reviewed for each revision. The
model builds and associated review process are therefore deemed commensurate
with the Project related risk to the groundwater environment.

In order to assess these three points above, the four sources of scientific uncertainty
(structural, parametrisation, measurement error, predictions) have been qualitatively
assessed with regards key aspects of the groundwater model, as presented in Table 7-2.

Overall, the model is considered fit for purpose to achieve the objectives outlined in Section
7.2.
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Table 7-2 Groundwater Model and Data Limitations

Type
Structural/ Conceptual

Part
Grid and Model Extent

‘ Status

Fit for purpose

Comment

The model has an unstructured Voronoi grid that includes detailed cell
refinement around site, neighbouring mines and along drainage features.

Layers and Geological
Structure

Fit for purpose

Top of Layer 1 uses detailed Digital Elevation Model (DEM) data.

Unconsolidated geology: Regionally, representation of alluvium and regolith is
based on publicly available mapped geology and Commonwealth Scientific
and Industrial Research Organisation (CSIRO) (2015) regolith mapping. At the
Project, representation of the alluvium was based on detailed surface geology
mapping by the Queensland Government and was further refined using drill
data, ERI survey interpretations, and groundwater investigations from IDM and
PTM, as discussed in Section 1.4.1 and Section 4.2.1.1.

Consolidated Geology: Regionally, solid geology is based on geological
models and publicly available data. At IDE, the local structure of the geology is
well defined through both resource exploration and groundwater drilling, at and
near to the Project Area, supported by regional geological interpretation
outside the site, as discussed in Section 4.2.5.2.

The main regional fault (Isaac Thrust Fault) has been defined and
characterised through exploration drilling, as discussed in Section 4.2.5.2

Model vertical resolution is sufficient to represent relevant geological units and
unstructured grid allows layer pinch out where units not present.

Conceptualisation —
GDEs

Fit for purpose

A GDE conceptualisation is provided in Section 5.7.2.

Conceptualisation —
Surface Water
Groundwater
Interactions

Fit for purpose

The groundwater -surface water interactions are conceptualised as limited.
Due to the surface water features being classified as ephemeral
(Section3.2.2), no long-term baseflow contribution from the groundwater is
expected. Rather, surface water is expected to recharge the groundwater and
that the alluvial aquifer is hydraulically disconnected from the riverbed.
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Type Part Status Comment

Conceptualisation — Fit for purpose Several monitoring bores for the regional area are present within the Alluvium

Saturated Extent of and Regolith and monitored regularly were used to inform saturated extent of

Alluvium and Regolith alluvium locally at site and for calibration targets.

Hydraulic Conductivity | Fit for purpose, Spatial variability of hydraulic parameters in the Alluvium and Regolith has

— Shallow layers been incorporated in this model version by adding pilot points in both layer 1
and 2. This enhancement has allowed representing the heterogeneity in the
alluvial system, improving the model's ability to replicate water level
measurements in these units.

Parameterisation Hydraulic Conductivity | Fit for purpose Field testing of hydraulic conductivity (horizontal) has been conducted in the

— Depth Dependence

area. Hydraulic conductivity test results from the other sites within the model
domain were also considered. The data shows a general decline in hydraulic
conductivity with depth that is replicated in the model.

Spoil Properties

Fit for purpose, future
improvements possible

No site-specific spoil data is available, as mining has not yet commenced and
spoil materials are therefore not able to be measured. Spoil properties were
adopted using the previous studies.

Rivers Fit for purpose, future | Major rivers and creeks were represented using the RIV package with
improvements possible | smoothed riverbed elevations. Stage data from regional gauging stations were
adjusted to reflect the seasonal nature of the Isaac River. Local stage data
collection would improve future assessments.
Recharge Fit for purpose Recharge zonation is based on mapped surface geology and calibrated

recharge rates.

Observation Data
Quality

Fit for purpose

Bore logs and construction details available for most site bores, and long-term
site water level data available for various units.

Measurement Error

Landholder Bore Data
Quality

Fit for purpose.

Publicly available private bore data were incorporated in the model calibration
across the model domain.

Temporal spread

Fit for purpose

Timeseries water level data with varying resolution has been used in the
model calibration.

Calibration

Fit for purpose. Future
improvement possible.

A transient calibration model was run and calibrated to observed groundwater
levels using sequential Monte Carlo analysis. The model calibration could be
further refined as more data is collected in the Project area and surrounds.
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Type
Scenario Uncertainties

Future stresses/
conditions

Part Status Comment
Predictive Fit for purpose. Model captures open cut mining progression and timing at the Project based
on data provided by Stanmore. The surrounding mines’ plans have been
included based on the data sharing agreement (i.e. most recent mine plans).
Sensitivity Analysis Fit for purpose. A global sensitivity analysis was used to assess model sensitivity to both

calibration and predictions. The sensitivity analysis identified that majority of
the parameters are Type | - Type lll parameters which have an insignificant
impact on model predictions or conditioned by calibration.

The sensitivity analysis highlighted several parameters that contribute to
predictive uncertainty and that are likely to be poorly conditioned by the
calibration process (Type IV parameters). Prediction uncertainty was
quantified for the quantities of interest in the uncertainty analysis.

Uncertainty Analysis

Fit for purpose.

A Type 3 Monte Carlo uncertainty analysis was undertaken to estimate the
uncertainty in the future impacts predicted by the model. While the majority of
the parameters identified as part of the sensitivity analysis are Type I-Type llI,
the limited Type IV parameters identified, were included in the uncertainty
analysis.
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8.0 Model Predictions

The predictive modelling presented herein was conducted to assess the potential
groundwater impacts of the Project. As such, transient predictive modelling was used to
simulate the Project as well as mining at other approved and foreseeable mines within the
model domain.

The predictive model has been set up to simulate mining activities from the end of calibration
(2025) through to the end of 2043, after which the post-mining period begins for the Project.
The predictive recovery starts from the end of mining at the Project (2043) up to 2519 (Table
8-1). Note that the stress period setup also accounts for predictive simulations at other mines
within the model domain (i.e. is not designed only for the simulation at the Project).

Transient predictive models have been developed for three model scenarios:
e Null Run — no mining within the region.

e Approved - all approved and foreseeable mining operations within the model domain
that are likely to have model prediction effects.

e Proposed - all approved and foreseeable mining with the addition of the proposed
Project.

Table 8-1 Models Timing — Predictive

Stress |Date Start | Date End | IDE Mining Period | Max Stress Period | Max Time Step

Period Length (day) Length (day)

76 -93 | Jan 2026 | Dec 2043 Predictive - Mining 365 186

94 -216 | Jan 2044 | Jan 2519 | Predictive - Recovery 18,262 9,131
8.1 Water Level Drawdowns

8.1.1 Predicted Maximum Groundwater Drawdowns

The process of mining reduces groundwater levels and pressures in surrounding geological
units. The extent of the zone affected is dependent on the properties of the
aquifers/aquitards and the nature (i.e., extent) of the extractive activities and is referred to as
the zone of depressurisation in a confined aquifer and zone of drawdown within unconfined
aquifers, including the water table (i.e. the upper surface of the saturated zone where pore
water pressure equals atmospheric pressure).

Depressurisation and drawdown are greatest at the working coal-face and reduce with
distance from the Project. The following sections discuss both:

o Predicted incremental impacts: Maximum incremental drawdown refers to the
drawdown impact associated with the Project and is obtained by subtracting the
predicted maximum aquifer groundwater drawdown for the Approved model scenario
over the model duration from the predicted maximum aquifer groundwater drawdown
for the Proposed model scenario over the model duration, and

¢ Cumulative mining impacts: The predicted drawdowns due to the ‘cumulative mining
effects’, which is the difference between the Proposed scenario and the Null Run.
8.1.1.1 Incremental Drawdown

The maximum drawdown represents the maximum drawdown recorded at each model cell at
any time over the model simulation duration time from the start of the calibration period
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(1960) to the end of recovery (2519). Predicted maximum drawdown (incremental) is the
component of maximum drawdown resultant from the proposed action (the Project).

Predicted incremental drawdown figures (Figure 8-1 to Figure 8-5) show where maximum
drawdown impacts are predicted to exceed 1 m as a result of the Project.

Figure 8-1 shows that the predicted maximum water table drawdown (incremental) is
concentrated around the Project mining area. The small areas of drawdown shown outside
the Project Area (to the west of the Project Area) are the result of numerical effects within
the model and do not represent any physical depressurisation beyond the project.

No incremental drawdown impacts exceeding 1 m are predicted for the Quaternary alluvium
as a result of the proposed Project (Figure 8-2).

The predicted maximum drawdowns (incremental) exceeding 1 m associated with the
Project within the regolith are shown in Figure 8-3. The incremental drawdown extent within
the regolith (Layer 2) is confined to a small area directly south of the Project Area.

The coal seams of the Rangal Coal Measures are the primary groundwater bearing strata
targeted by mining at the Project and experience drawdowns as a direct result of mining at
the Project. Groundwater level drawdown within the mined coal seams is influenced by unit
structure and is confined to unit extents.

Figure 8-4 and Figure 8-5 show the predicted maximum drawdown (incremental) for the
Leichhardt and Vermont seams in the Rangal Coal Measures. The predicted maximum
drawdowns (incremental) occur along the western margin of the Project pit area in both
seams, with the Leichhardt seam exhibiting the highest magnitudes adjacent to the mined
areas (Figure 8-4). In the Vermont seam (Figure 8-5), the footprint of drawdown extends
further north and south relative to the Leichhardt seam.
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