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A

10. GROUNDWATER

10.1 Introduction

This chapter describes the groundwater environmental values ofsi@c Downs Extension (I¥Epject

(the Project)area and surrounds groundwater fieldwork investigations, development of conceptual
groundwaterand ecohydrologicamodek, the assessment of impacts on groundwater environmental
values through the development of a numerical groundwater model, and the management measures and
mitigation strategies designed to protect groundwater environmental values.

The assessment of groundwater environmental values includes groundwater dependent ecosystems
(GDEsand stygofauna.

Thegroundwater impact assessment, including conceptual and numerical modelling was subject to an
independent peer review

The information in this chapter is primarily basedtba:

Groundwater Assessmeptovided inAppendixK

Groundwater Assessment Peer Revimavided inAppendixL

Groundwater Dependent Ecosystem Assessnpeovided inAppendixN

Stygofauna Assessment provideddippendixO

Groundwater Monitoring and Management Plprovided inAppendix AE
GroundwaterDependent EcosysteiMonitoring and Management Plgsrovided inAppendix A
GroundwaterDependent Ecosystefidabitat QualityMonitoring Programprovided inAppendix
AG.

The Project will be integrated intisaac Plains Complex (IPC), comprising Isaac Downs Mine (IDM) and
Isaac Plains Mine (IPMhe proponent for the Project, Stanmore ID Extension Pty Ltd (ID Extension) is a
wholly owned subsidiary of Stanmore Resources Ltd (Stanmore).

= =4 =4 -4 -4 -8 -9

10.2 RegulatoryFramework

10.2.1 Mineral Resource Act 1989

TheMineral Resources Act 1989IR Act) entitles the holder of a mining lease to take or interfere with
underground water (i.e. groundwater) as part of approved mining operations. This entitlement is termed

0KS YAYyAy3 fSIFasS K2f RSNRA Wdzy RS NHdteriéred with whie NJ NA 3 K
SESNDA&AY3T (GKS dzy RSNENRdzyR 61 GSNJ NAIKGEA Aa G§SNYSR
entitled to use associated water for any purpose.

10.2.2 Water Act 2000

The right to take associated water comes with monitoring and reporting obligations under the MR Act
and theWater Act 200QWater Act). The MR Act requires that the volume of associated water taken is
measured and reported. Obligations undéhapter 3 of theWater Act include undertaking baseline
assessments of the groundwater regime and water supply bores, providing ongoing assessment and
reporting of groundwater takepreparing underground water impact reports (UWIRs)d, where
necessaryentering intomake good agreements with owners of affected water supply bores.

The taking of or interfering with groundwater is regulated under the water licensing provisions of the
Water Act. The Water Act specifies that a water licence is required to take or interfere widrtssgian
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groundwater within areas declared as management areas or declared areas under subordinate
Queensland legislation. The Project will not result in the take or interference with groundwater, other
than associated water while exercising its underground watgts.

10.2.3 Environmental Protection Act 1994

The Environmental Protection Act 199EP Act)Section 126A) provideinformation requirementsto

support aspecific environmental authoritfEA)application involving the exercise of underground water

rights. Table10-1 lists the requirements of Section 126A and where these are addrdssttt N2 2 SO0 Qa
environmental impact statement3.

The Environmental Protection Regulation 20{8P Regulationglaborates how the principles and

objectives of the EP Act are to be implemented and enfarddte EP Regulation also defines the
SYOGANRYYSYyGltf 202S00AGS | yR LISwitE 2iND6hmérd @hick dml O2 Y S &
FLILJX AOFoftS G2 GKS tNR2SO0Qa pravadvateinofsi | yR Yyl 3S

Tablel10-1 EP Act Section 126A Requirements

EP Act Section 126A requirement ElISSectionReference

(1), (2)¢ applicable to a sitespecific application involving th| The Project will involve the exercis
exercise of underground water rights on a ML, in which cas€ of underground water rights.

application must state: Rights to the take of associate

water under the Water Act arg
described in Section 10.2.1 and
10.2.2

(2)(a) - any proposed exercise of underground water rig| 10.7, 10.8
during the period in which resource activities will be carried

the areas in which underground water rights are proposeq 10.2.1Q10.4, 10.5
be exercised

for each aquifer affected, or likely to be affected, by t 10.5 10.7,10.8
exercise of underground water rights

(i) a description of the aquifer; and

(i) an analysis of the movement of underground water to ¢
from the aquifer, including how the aquifer interacts with oth
aquifers and surface water; and

(iif) a description of the area of the aquifer where the wa
level is predicted to decline because of the exercise
underground water rights; and

(iv) the predicted quantities of water to be taken or interfer
with because of the exercise of underground water rig
during the period in which resource activities are carried ou

the environmental values that will, or may, be affected by { 10.6 10.7, 10.8
exercise of underground water rights and the nature and ext
of the impacts on the environmental values;
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EP Act Section 126A requirement EISSectionReference

any impacts on the quality of groundwater that will, or mg 10.8 10.8.3
happen because of the exercise of underground water rig
during or after the period in which resource activities 4
carried out;

strategies for avoiding, mitigating or managing the predic| 10.8 10.9
impacts on the environmental values stated for paragraph
or the impacts on the quality of groundwater mentioned
paragraph (e).

10.2.4 Water Plan (Fitzroy Basin) 2011

The Project is located within the Fitzroy River catchment which is managed und&fatiee Plan (Fitzroy

Basin) 2011Fitzroy Basin WP), which is subordinate legislation under the WateiTAetplan covers
surface water (zone WQ1301) associated with Isaac River, and groundwaters (zone W@lizidy

Basin groundwaters)'he Project is located within the Isaac Connors Groundwater Management Area
(GMA) as described in the Fitzroy Basin WP. The Isaac Connors GMA is subdivided into the following
groundwater units:

1 Isaac Connors Groundwater Unit 1, also known as the Isaac Connors Alluvium groundwater sub
area, containing aquifers of the Quaternary alluvium

91 Isaac Connors Groundwater Unit 2, containing alladbsian aquifers within the Isaac Connors
GMA other than the aquifers included in Isaac Connors Groundwater Unit 1.

In the Project area and surroundbe Isaac Connors Groundwater Unit 1 is limited to the alluvium of the
Isaac River channel, floodplain and associated historical Isaac River channel meanders (paleochannels).
The western and southern areas of the Project occur within the Isaac Connamsd@ster Unit 1, with

the northern and eastern areas outside the Isaac River floodplain being situated within the Isaac Connors
Groundwater Unit 2.

The Fitzroy Basin WP requires consideration of the following potential impacts which influence
environmental values:

9 Lateral connectivity and interaction between the Isaac River and adjacent riverine environments
including floodplains.

1 Groundwater levels required to maintain water dependent assets such as groundwater
dependent ecosystems.

1 Water quality deterioration.

1 The effect taking, or interfering with groundwater may have on baseflow and contribution of
aquifers to the flow in the watercourses.

Assessmentf these potential impacts provided in this chapter.

10.2.5 Water Plan (Great Artesian Basin and Other Regional Aquifers) 2017

The Project is located over 160 km east of the boundary of the Great Artesian Basin (GAB). No approvals
or groundwater allocations associated with théater Plan (Great Artesian Basin and Other Regional
Aquifers) 201are applicable within the Project area.

10.2.6 Environmental Protection (Water and Wetland Biodiversity) Policy 2019

The Environmental Protection (Water and Wetland Biodiversity) Policy 2BP® Water) provides a
framework to protect and/or enhance the suitability of Queensland waters for various beneficial uses.
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The processes to identignvironmental values (EVahd to determine water quality objectives (WQOSs)
in Queensland waters is based on #hestralian and New Zealand GuidelitiadlZGjor Fresh and Marine
Water Quality(ANZG, 2018), hereafter referred to as the Australian Water Quality GuidelihesEPP
Wateris supported by the Queensland Water Quality Guidelines 2009 (QWBEBIP, 2013)

The relevant documentor the Project, pursuant to the EPP Water, is tlsaac River Sdibasin
Environmental Values and Water Quality Objectives Basin No. 13Q {ipeltyling all waters of the Isaac

River Sulbasin (including Connors River), September Z0EHP, 2011), hereafter referred to as the

WLALF T O -OMAERSNI A +d# ' YR 2vhaQd ¢KS R20dzySyid Aa YIRS L
It contains EVs and WQOs for waters in the Isaac Riveb&i,which are listed under Schedule 1 of

EPP Water.

¢tKS SYGANRYYSYy(lf @FrftdzSa 2F Lall OoBARzy REEIBENRI2 ¥
for aquatic ecosystems, irrigation, farm supply/use, stock water, drinking water, industrial use, primary
recreation and cultural and spiritual valu€&ES (2018) reviewed the chemistry of groundwater occurring

within Quaternary alluvium, Tertiary sediments and Permian fractured rock as part of a process to better
define environmental values under the EPP Water. The Project occurs in Basin 130 wheaintheoic

alluvium was determined to have the highest environmental value. The Isaac River alluvium is within Isaac
River alluvium zone 12 RA @A RSR Ayid2 WwWLallIOQ IyR WwLAlIFO ySIN
groundwater is suited for stock and is smmably suited for irrigation, although the quality is only

moderate for sensitive crops because salinity may be elevated. The water may be suited for drinking and

other domestic uses despiits hardness.

The Projecbccurs within zone 34 within the Fitzroy Basin on plan WQ1310 d¥thed | | O -basind S NJ { dz
9+& | YR 2 vhaQderm godisifor WaleBqudlitg piahagement that protect environmental

values. WQOs are provided, as statistical percentiles, for two depths (sralldwn, and deep > 30 m).

Zone 34 is a much larger region than the Project, encompassing a range of different geological domains,
topography and climatic conditions over a spatial extent of approximately 300 Khe statistical

percentiles of water quality data for Zone 34 WQOs will reflect these different hydrogeological
environments and not wholly the specific hydrogeological conditions at the Project. Neverthakegs

provide a useful basis against which to compare the water quality data from the Project monitoring bores,

FYR G2 AYyT2NY AYGSNRY 2vha F2NJ-aKSEAYNRBE2SOKWYRLYVhRE
WQOs for stock drinking water and shterm irrigation, against which the water quality data from the

Project monitoring bores has been compared.

10.2.7 Environment Protection and Biodiversity Conservation Act 1999

The Department of Climate Change, Energy, the Environment and Water (DCOEtEYW)ined the

Project to be a controlled action (EPB@25/1018% ® ¢ KS O2y G NRff SR | OlAz2y AyO
NBfFdA2ZY G2 O2rt a8ty 3ra RSOSt2LYSYyd FyR fFNBS «
controlling provision is relevant to the groundwater assessment.

The Independent Expert Scientific Committee (IESC) on Coal Seam Gas and Large Coal Mining
Developments provides scientific advice to decision makers on the impact that coal seam gas and large
O2Ff YAYAYy3 RSOSt2LIVYSYy(d YI & TKeIEBS asdegs tHe graposhls dgdinstQa &
the Information Guidelines for Independent Expert Scientific Commiéthéce (IES@P24) oncoal seam

gas and large coal mining development proposals where there is a significant impact on water resources
(IESC Guidelines). The core purpose of the guideline is to determine whether a coal seam gas (CSG) or
large coal mining development has, olikgly to have, a significant impact on a water resoufideelESC
Guidelines specify information required for groundwater studiesluding theAustralian Groundwater
Modelling GuidelinefBarnett et al., 201Pas well as a methodology to assess uncertainty associated with
groundwater modellingPeetersand Middlemis 2@23). Thegroundwater assessment was specifically
designed to provide the information required by these guideljriesludingutilising proposedconcepts

for assessing model confidence that agpected in future updates to the Australian Groundwater
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Modelling GuidelinegBarnett et al., 201p Chapter24 providesan assessment of the significance of
impacts to groundwater resourcés accordance with DCCEBWhificanimpactguidelines1.3!. Chapter

24 providesa cross reference table identifying where the requirements of the IESC Guidelines have been
addressed.

10.2.8 Environmental Objectives and Performance Outcomes

The environmental objectives and performance outcomes, based on the EP Regulation and terms of
NEFSNBYOS o6¢2wo F2N) 6KS tNB2SOGQa 9L{xX GKIFd I NB
Tablel0-2. A corresponding EIS section reference is provided in this table demonstrating how the Project
meets these environmental objectives and performance outcomes.

Tablel10-2 Environmental Objectives and Performance Outconggsroundwater

Requirement Environmental Objectives and Performance Outcome EIS Reference

EP Regulations The activity will be operated in a way that protects t| 10.6, 10.7, 10.§
environmental values of groundwater and any associg 10.9
Terms of Referencd surface ecological systems.

Performance Outcomes

1 Both of the following appty Not applicable

a) there will be no direct or indirect release of contaminants to groundwyd
from the operation of the activity

b) there will be no actual or potential adverse effect on groundwater from
operation of the activity.

2 The activity will be managed to prevent or minimise adverse effect{ 10.6 10.7, 10.8
groundwater or any associated surface ecological systems. 10.9

Additional Environmental Objective

Terms of Referenc¢ Maintenance of supply to existing users of surface ¢ 10.8.1,10.9.1
groundwater resources. Chapter 8

10.2.9 EIS Information Guidelines

The EIS assessment has been undertaken in accordance with the EIS information guielieg and
EIS information guideline Groundwater DependenEcosystem’s The relevant EIS sections where the
requirements of these guidelines have been addressed are provideahile10-3 and Table10-4.

Table10-3 EIS Information Guideline Groundwater

Guideline Requirement Section of EIS

Water sampling, characterisation and monitoring 10.2.1010.3.1,10.3.1.810.5 10.5.2 10.5.6

1 https://www.dcceew.gov.au/sites/default/files/documents/significaithpactguidelinesl-3.pdf

2 https://www.detsi.gld.gov.au/_global/policyegister/policyregisterpdf?getdoc=5312&name=etm-water-information-
guide.pdf

3 https://www.detsi.qld.gov.au/_global/policyegister/policyregisterpdf?getdoc=5301&name=ets-gdeinformation-
guide.pdf
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Guideline Requirement ‘ Section of EIS

Surface water resources Chapter 8and Chapter 9
Water quality and environmental values 10.510.5.6

Alterations to flow of water 10.7,10.7.510.7.6 10.8.2
Water supply Chapter 8

Project infrastructure Chapter 4

Discharges and onsite reuse of wastewater Chapter 8

Discharges to wetlands Chapter 12

Release of particular contaminante the Great| Chapter 8

Barrier Reef (GBR) catchment waters and ot

waters

Bank stability and riparian vegetation Chapter 9

Voids Chapter 5

Acid producing material Chapter 7

Avoidance and mitigation measures 10.7,10.8 10.9
Monitoring and corrective actions 10.9 10.9.310.9.4

Commitments and conditions

10.9 Appendix A Appendix AAAppendix AC

Table10-4

EIS Information Guideline Groundwater Dependent Ecosystems

Guideline Requirement Section of EIS

Identifying GDEs and determining the spatial extent of imp

10.2.10 10.3.2 10.3.3 10.6 10.6.3

to GDEs 10.6.4
Assess groundwater dependence 10.6.310.6.4
Determine baseline ecological condition 10.6.310.6.4

Assess impacts

10.7,10.8 10.8.510.8.6

Develop avoidance and mitigation measures

10.9 10.9.310.9.4

10.2.10

The EIS assessment has been undertaken in accordance with the Guidtipkcations for Activities
with Impacts to Water(ESR/2015/1837). The relevant EIS sections where the requirements of this

Guideline- Applications forActivities with Impacts toWater

guideline have been addressed are providedailel0-5.

Table10-5

Guideline Requirement

Guideline- Applications for Activities with Impacts to Water

Section of
EIS

Project description information relevant to waters.

Chapter 4
104
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Guideline Requirement

Identifying environmental values of receiving wateiscluding topography, surfac
waters, wetlands, catchments (including Great Barrier Reef), water quality obje
flooding, hydrology, bores, hydrogeological features, aquifers, groundwater depel
ecosystems, water quality, groundwater levels.

Section of
EIS

Chapter8

Chapter 9

10.3 10.4
10.510.6

Possible impacts to identified environmental valuggluding discharges and releas
uncontrolled releases, water infrastructure, surface water and groundwater interact
groundwater changes, and impacts to wetlands, catchments and hydrology.

Chapter 8
Chapter9
10.7,10.8

Proposed management practicescluding management hierarchy and practices, rele
controls and limits, stormwater management, and managing activities
watercourses.

Chapter 8
10.8 10.9

Management plansincluding for stormwater, groundwater monitoring and site wa| Chapter 8
management 10.9

10.9.3
Chapter 5

Rehabilitation of the site

10.3 Methodologyand Fieldwork

10.3.1 Groundwater

10.3.1.1 Desktop Data

Groundwater studies have been undertaken for resource projects in the vicinity of the Paogec{the

t NE2SO0Qa F2dzNJ YMyMayeasy f B/ RS ¢ B NIBJ #z0 B R A #rfundwshér 2 NI
investigation studies antb supplement the extensive program of Projeptecific groundwater data
collection including the field programs described bel&@levantgroundwaterinformationwas souced

from:

1 Stanmore related projects:
0 the Integrated Isaac Plaingroject (IIPP)(Matrix+ Consultants, 2008k discontinued
project that targeted the same resource as the Project
o IDM Groundwater Impact Assessment (AGE, 202@)ich is directly relevant to the
Project as the IDM area lies along the same geological strike and abuts the northern
extent of the Project
o Poitrel Mine(PTM)assessmentsvith PTM located immediately to the east of the Project
o0 IPMEast Extension Projedbcated to the north of IDM
0 groundwater monitoring data from th&agle Downgroject, located to the south of the
Project
1 Stanmore data:
0 detailed bpographic data
0 Stanmor&i@source structure geological model
0 groundwater monitoring data (bore logs, drilling information, water level and quality
data)for Stanmore operated bores in the vicinity of the Project
1 Public data:
0 Queensland Government registered bore database
0 Queensland Government geological mapping.
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9 Third party datafor other nearbymines ormining projects, either publicly available or subject to
data sharing agreements with Stanmbyfor:
o Peak Downs Mine
Moorvale Southproject
Caval Ridge Mine
Millennium Mine
Daunia Mine
Saraji Mine
Saraji East Mining Leapmoject
Winchester Soutlproject
Caval Ridge Mine Horse Pit Extengiaoject
Moorvale Soutlproject
Olive Downgproject
Moranbah Soutlproject.

O O0OO0OO0OO0OO0OO0OO0OO0oOOo

(o]

Data from these sources has begtorporated into the regional, numerical groundwater model that
supports the groundwater assessment for the Project.

10.3.1.2 Overviewof Fieldwork Programs

Numerous groundwater field programs have been undertaken for the Project to inforgrthendwater
impact assessmenkEach 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:

agroundwater bore census (AppendixcdAppendix K

hydrogeological drilling and bore installation campaigns (AppenttixAppendix K

site specific hydraulic testing (AppendixdFAppendix K

geophysicatesting (electrical resistivity survey&ppendix Go Appendix K

GDE field studiesSge Sectiod0.3.2

Routine and ongoingyroundwater level monitoring and groundwater quality sampling.

= =4 =4 -4 -8 -9

10.3.1.3 Groundwater Bore Census

The primary objective of the bore census undertaken in November 2024 (Appetoddpiendix K was

to identify and confirm existing bores (specifically bdresalledfrom previous IIPP whickere within or
surrounding theProject area) that could be incorporated into the baseline groundwater monitoring
network. It also served to identify landholder bores that required consideration ingtoendwater
assessment. The census involved a desktop review and field investigation, including groundwater level
measurements and water quality sampling.

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 PV&sings. 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 program (Appendix
Fto Appendix K. An initial groundwater level and quality monitoring event was undertaken during the
groundwater bore census and dat@as included in the baseline groundwater dataset for the 2025
groundwater field investigation program

10.3.1.4 Bore Drilling and Installation

A baseline groundwater monitoring program for the Project was recommended by AGE (2022), and
together with thegap analysis preparedpecifically for the Projectormed the foundation for the scope

4 References to the sources of these studies and data is provided in SectionApBenfdix K
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of work for the 2025 groundwater field investigation program. 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 airlitvelop the bores in the 2025 groundwater field
investigation program before being deemed suitable for baseline monitoring.

In addition, seven damaged legacy bores identified during the site bore census were recommended for
rehabilitation to reestablish the integrity of the bores and widen spatial coverage of the groundwater
monitoring network. Two of these legacy bores, cdesed key components of the monitoring network,
were damaged beyond rehabilitatipand therefore, were scheduled for redrilling. Consequently, the
installation of a total of 14 additional bores was completed in the 2025 groundwater field investigation
program (Appendix © Appendix K.

10.3.1.5 Fault Exploration Drillingand Dowrthole Geophysics Survey

A component of the 2025 groundwater field investigation program was exploration drilling to delineate
and characterise the Isaac Thrust Fault east of the Prejea. Fve exploration holesvere used to
identify the fault core and inform the design and installation of a subsequent groundwater monitoring
bore targeting the fault (Appendixtb Appendix K.

Exploration drilling was conducted 1.5 km east of the Profget, where State regional geological
mapping indicatd the likely position of the fault. Five exploratory -amtary chip holes were drilled
southwest to northeast across geological strike of the mapped fault trace. These chip holes provided key
geological information, enabling the identification of the fauk t 2 OF GA2Y FyR RSLIIK
observed structural offsets with respect to the expected stratigraphy as is present within the Rrect

and surrounds

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 thenitoring bore installation, as discussed below.

Epiroc undertook downhole geophysics at all five exploration holes drilled as part of the Fault
Investigation. The objective of the downhole geophysics was to support the siting and final design of the
monitoring bore targeting the Isaac Thrust Fault.

Wireline geophysical techniquegere employed on all drill holes, andeiear magnetic resonance (NMR)
testing was employed on three drillholes. 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 empoyed in the petroleum industry. Resulting data processing provides measurements of:

0 porosity: total volume of rock pore space.
0 permeability estimates: based on pore size distribution and fluid mobility.
0 bound vs. free fluidnelps identify producible fluids vs. those bound to rgckfaces.

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:

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

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

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

10.3.1.6 Hydraulic Testing

Groundwater hydraulic slug testingas conductedcross the NP 2&€2lin@groundwater monitoring
network, which comprised 33 bores (AppendixoFAppendix K. 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.
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Hydraulic testing had previously been carried out on the adjacent IDM, located north of the Rrefect
This earlier work was conducted by AGE (AGE, 2020), providing useful comparative data for regional
hydrogeological interpretation and is included in Sectiondd Bppendix K

10.3.1.7 Electrical Resistivity Imaging Survey

Between 14 May and 26 June 2025, Marine & Earth Science condeletedcal resistivity imagin¢eRI)
surveys to test the resistivity of the ground cover up to 80 m below ground level (AppetwixBendix

K). 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 theiseehnts underlying potential wetlands. The survey also assisted

to assess the potential connectivity between shallow groundwater and alluvium, possible presence of
paleochannels and occurrence and thickness of clay layer between the alluvium and undeelyirign

rock. The transects were aligned with existing drilling data as best as poissibtder 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 adjacentto thdN2 2 S O Q& LIN®eS2A®R.4.Y.HoysS LIA
discussion of resuljs

10.3.1.8 Routine Groundwatetl_eveland Quality Monitoring

Routine groundwater level and quality monitoring has been conducted monthly at all Project monitoring
bores since March 2026r since bore installatignfollowing an initial monitoring event in late 2024
associated with the groundwater bore census. As new bores have been installed in ongoing drilling
campaigns, these have been incorporated into the routine monitoring progwéth,logger installation
completed.

It should be noted that some historical monitoring at bores within the Progees, including initial
groundwater levels collected in 2006 as part of the IIPP, as well as routine IDM moriitorasstarting
around 2021, have been incorporated into the baseline groundwater datab@ke. bore monitoring
network and data is described in Sectibh.5

10.3.2 Groundwater Dependent Ecosystems

10.3.2.1 GDE Survey Timing

GDHield surveys wereompleted indry seasons, nameNovember 202, with supplementary field data
collected inAugust, September and November 20Z%e timingof dry seasonsurveys for GDEis
considered optimal for sampling of groundwater dependent vegetation as it can limit the influence of
variables, such as recent rainfall recharge of soil moisture. Due to the intensive nature of the data
collection process, representative areas were @rm$or GDE sampling which were used as a basis for
extrapolation over broader areas considered to present similar ecohydrological function. The data
collection processllowed for theconceptualiation of the ecohydrological characteristics of any GDEs
confirmed to be present in the Project area and their general distributioiditional information on
survey timing is provided in SectioroRPAppendixN.

10.3.2.2 GDE Survey Methods

The field survey included an assessment26fWD59 | & & S & & Ysefiill toNsglered tod 2 NJ
represent potential GDEs from thigureau ofMeteorologyGDE Atlas (BOMN024) as shown orfigure

10-1. At each assessment site, sampling of two to five trees for leaf water potential (LWP) was completed,
with twig samples collected to analyse xylem stable isotope composition. Seven locations were subject to
soil auger profiling to facilitate the collectiarf soil moisture potential (SMP) and stable isotope data from
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the soil profile. Sampling of groundwater was completed from soil auger holes when groundwater was
intersected, and from monitoring boress part of the groundwater sampling progradll methods are
consistent with GDE assessment protocols detailed by Doody et al. (2019) and Richardson et al. (2011).

Four sampling events contributed to the data analysdbé@rassessmentas follows

1 A primary phase of biophysical and hydrochemical sampling (leaf, soil and water) odecurred
November 2024.

1 Additional isotopic sampling occurred in two supplementary stages, which ocdoregjust and
September 2025

1 A subsequent phase of isotopic and biophysical sampling occimridavember 2025.

Section 4of AppendixN providesa detailed description of each of the sampling methodih summary
information below.

LWP defines the work required per unit quantity of water to transport it from the moisture held in the

soil to leaf stomataln total, 70 trees were assessed for LWP across the twenty assessmenasiies

ranked from extremely low to extremely higit K S E @ NB Y Satégonkwodddr@icate the potential

for interaction with a highly fresh groundwater source, with the degoéegroundwater interaction
RSONBI aAyER NI GISKS O 6S3TA2NEX 6KAOK Y@ AYyRAOIFIGS SA
vadose zondthe unsaturated zone, above the water table in unconfined aqujifersnteraction with
aLtAYyS INRdzy Rl 2SN (/21 WSaictchBSGBd dlikety'® ditllse groundwater

to any degree, regardless of salinity

SMP, which includes the matric (water availability) and osmaotic (saltiness) potential, measures the energy
required to extract moisture from the soiVhere measured LWP is below the standard wilting p(itms

maximum suction roots for crops can apply to soil/rock before a plant wilts due to a negative water
supply), it indicates plant water deficit, and the tree is unlikely to be supported by a saturated water

source regardless of groundwater salinBpil sampling was undertaken at regular intervals down the soil
LINEFAES F2NJ Iyl f&aaa ®@fFandhydrbgerio 3), and duplizgatdSamplestver@ E& 3 Sy
retained for analysis of SMP

Trees may utilise water from various sources including the phreatic zone (saturated zone), the vadose
12yS o6dzyal ddzNF G§SR T 2yS0 FyR &dzNF I O3%0)dandh@inegen ¢ KS & (i
0 3H) are valuable tools to help define terrestrial vegetation's predominant water source. The method

relies on a comparison between the stable isotope ratios of water contained in plant xylem (from a twig

or xylem core) with stable isotope ratios found iretlrarious sources of water, including a shallow
groundwater table, potential sulrtesian aquifer water sourcegainfallor shallow soil moisture.

Radon f#2Radon) is a bproduct of uranium decay that has a much higher concentration in groundwater
than surface water. It can therefore provide an accurate indication of how much groundwater has entered
surface water bodiesAs radon has a halife of 3.8 days, its concentration will decrease downstream
along a river from a source of groundwater discharBadon sampling targeted the detection of
groundwater discharge into surface waters (if any), and hence sampling included residual surface water
bodies on the Isaac River, waterdar@ate mapped high ecological significan¢¢E(p wetland (near the
confluence of Isaac River and Cherwell Cremidlgroundwater in alluvial monitoring bores, a coal seam
bore, a soilaugerholeand river sads in the Isaac River.

10.3.2.3 GDE Data Interpretation

GDE field dta interpretation followed a structured approach by filtering multiple lines of evidence to
assess groundwater dependence. The biophysical measurement of LWP formed the primary assessment,
followed by the adjunct comparison with SMP, with stable isotoptadised to provide supplementary

512t @I fdzSa | NE WyS3l (A JSe. ddsdr © zefoYHeihd tHe NighyicSetiertely #igh cafatpfy) Stld o
larger negative numbeii.é. approaching or less than minus 2) being the low to extremely low category.
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evidence where ambiguity remained. In addition, an overview of the depth of the groundwater table and
groundwater salinity was completed as a final filter to determine the accessibility of groundwater and
suitability as a source of moisture to support tegiration at each assessment locality.

Trees that demonstrate LWP values that are considerably more negative than expected ranges for the
local groundwater salinity regimes are assumed not to exhibit any significant degree of groundwater
dependence

For trees where LWP was within the expected range of values for GDEs under specific local salinity
regimes, soil augering allowed the direct observation of the physical features of the soil profile, as well as
facilitated measurement of SMP to identify thi&elihood that moisture for transpiration was being
supplied from the upper soil profile, or whether deeper sources of moisture may. &SNP analysis
identifies potential sources of moisture to give context to evaluating stable isotopes

For trees that demonstrate potential groundwater dependence from LWP measurements, stable isotope
signatures from the xylem samples were compared to signatures from groundwater, surface water from
residual and permanent pools, and soil moisture to proddmgerprint for the source of moisture being
utilised. Where three lines of evidence indicated utilisation of a groundwater source, the tree was
generally accepted as being groundwater dependent. Where ambiguity remained in the assessment,
additional features were considered, including ssigecific geology, epmorphology, soil physical
properties, groundwater salinity, and depth to the water table at the location to inform the final
assessment of groundwater dependence for any tree or sRedon sampling was useful for
conceptualisation of groundwater and surface water interactions, and was used specifically for this
purpose.
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10.3.3 Stygofauna

A review was undertaken to search for available data and reports on stygofauna within and adjacent to
the Project areaincluding State government data bases and studies for nearby resource projects

Based on the desktop revievit wasdetermined that the most appropriate approach stygofauna
sampling was to undertake a pilot suryayhichtypically consists of sampling a minimumi®fores with
bore locations satisfying specific criteria for conducting stygofauna surveys.

A total of 12 groundwater bores were selected for stygofauna sampling across a study area, comprising
the Project area and surrounds, two of which were found to be dry. The locations of the groundwater
bores sampled within the proposed study area are shawiRigure 2 oAppendix O Of the 12 bores two

were in the alluviungalluvial aquifer)threein the regolith(two dry) andsevenin the coal seam®ll bores

were used primarily for groundwater monitoring purposes. Bore construction datesvibboresis at

least 15 years old2020 fortwo bores, 2022 fosevenbores and 2025 for thene remaining bore. The

bore constructedn 2025 (MBIS03) was constructieb months prior to sampling. The bores ranged from
13.5 to 180 metres deep.

Bore inspection and sampling was conducted from 20 to 22 July 202& bores were sampled for
stygofauna in accordance with the methods defined in Queensland Environment Protection (Water) Policy
2009¢ Monitoring and Sampling Manual for Biological Assessment, @DES) and following established
sampling techniques defined elsewhere in Australia and overseath€ Guideline for the environmental
assessment of Subterranean aquatic fauSampling methods and survey consideratiddSIT4(2015).

The field sampling program met #lle requirements for conducting a stygofauna pilot survey.

The sampling method aimed to collect between four and six replicate hauls off the bottom of each bore
in order tobe classified as a good sample. Overall, high quality stygofauna samples were collected from
the 10 bores which held water

Stygofauna samples weenalysedn a laboratory by specialists in the fieldl aquatic animals present
were removed (stygofauna and natygofauna) and identified to Order/Family level (or lower taxonomic
rank if visually possible) in accordance Wit8IT(2015).

Further details on desktop and field studies for stygofauna are described in Se8tiamd 4 of
AppendixO.

10.4 Project Setting

10.4.1 Climate, Surface Water Catchments, Topography and Land Use

¢tKS WLKeaAOlrt asSiaArAydaqQ F2N 6KS tNra2aSOilz Fa NBfSQO
following chapters of the EIS:

1 Climate is described Ghapter 6
9 Topography and land use is describe€hapter 7
1 Watercourses, drainages and catchments are describ&hapter 8

Supplementary information on the physical setting for the Project is provided in Sectiohppendix K

10.4.2 Resource Operations and Projects

Tablel0-6 provides a summary of the various resource operations and proposed projects located within
GKS tNr2SO0Qa NBIA 2y dfort a&Shasss fothe i8gihalinkingeyical grbuyidwatéINE 2 S O i

8 FomerDepartment of Science, Information Technology and Innovation
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information on these resource operations and proposed projects is providsddtion 3.3 oAppendixK.

Tablel0-6 Existing and Proposed Resource Operations and Projects in Project Region
Operation Status Planned Planned Distance from Target Coal
Start End Project Resource
IDM Operating Opencut 2021 2028 1 km north Rangal Coal
Measures
IPM Operating Opencut 2006 2026 10 km north Rangal Coal
Measures
Moranbah Proposed (on | Undergroundg 2045 2088 Adjacent west | Moranbah
South hold) Longwall and Coal
Bord and Pillar Measures
Moranbah Operating Underground 1998 2033 35 km Rangal Coal
North Longwall northwest Measures
Winchester Proposed Opencut 2026 2051 10 km Rangal Coal
South (approved) southeast Measures,
Fort Cooper
Coal
Measures
PTM Operating Opencut 2006 2032 7 km northeast | Rangal Coal
Measures
Eagle Downs | Care and Underground 2029 2064 3 km south Moranbah
Maintenance | Longwall Coal
Measures
Millennium Operating Opencut 2005 2027 11 km Rangal Coal
northeast Measures
Daunia Operating Opencut 2011 2034 13 km east Rangal Coal
Measures
Moorvale Operating Opencut 2021 2031 18 km Rangal Coal
South southeast Measures,
Fort Cooper
Coal
Measures
Moorvale Operating Opencut 2023 2033 23 km Rangal Coal
northeast Measures
Olive Downs | Operating Opencut 2023 2099 21 km Rangal Coal
southeast Measures
Caval Ridge Operating Opencut 2014 2037 13 km west Moranbah
Coal
Measures
Peak Downs | Operating Opencut and 1972 2119 17 km Moranbah
underground southwest Coal
Measures
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Operation Status Planned Planned Distance from Target Coal
Start End Project Resource
Lake Vermont | Operating Opencut (with 2008 2045 47 km SW Rangal Coal
approved Measures
underground
extension)
Meadowbrook | Approved / Opencut and 2026 2050 35 km SW Rangal Coal
Proposed 2055 Measures
underground
Moranbah Gas| Petroleum Coal Seam Gas | NA NA 11 km Rangal Coal
Project lease PL) 196 northwest Measures,
PL 191 NA NA 23 km gg;‘fl’mbah
northwest Measures
PL 223 NA NA 17 km
northeast
PL 224 NA NA 16 km
northwest
Bowen Gas Exploration & | Coal Seam Gas | 2030 2060 Large Rangal Coal
Project Appraisal exploration Measures,
(ATP1103) area with small | Moranbah
overlap with Coal
Project Area Measures
Production NA NA 45 km
(PLA486) northwest
1 Distances measured from approximate centre of mining lease or petroleum lease

10.4.3 Geology

10.4.3.1 Overview

The regional and local geology of the Project area and surrounds is descril8sttion 7.3.11 of
Chapter7. This is supplemented by information in Section Appendix K summarised beloywsed to
inform the understanding of the hydrogeology of the Project area and surrounds

Localsurfacegeologyin the vicinity of the Projegtvith cover sequence extents shown irFigurel0-2.

The local geology of the Project area is well defined through both resource exploration and groundwater
RNAEfAY3IS 6AGK 20SN) pnn AYRAGARdAzZ £ RNAffK2fSa I
extensive resource exploration and groundwaterillthg at the adjoining IDM enhances the
understanding of the local geology. Additional methods, including downhole geophysical surv&Rjand

have further refined the geological model of the region.

The stratigraphic profile within the Project Area and surrounds comprises three distinct units:

9 Cenozoic sediments:
0 Quaternary alluvium and colluvium.
0 Tertiary Alluvium, colluvium, and Regolith that includes weathered Permian strata, and
weathered Tertiary basalt in places.
I Triassic Rewan Group Strata.
I Permian Strata:
0 Rangal Coal Measures.
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o Fort Coper Coal Measures (at depth).
0 Moranbah Coal Measures (at depth).

A geological crossectionis provided inFigure10-3 (sectionA-! @n Figure10-2). Thisillustrates the
overall stratigraphy and structural geology framework of the Progeed and surrounds, depicting the

spatial relationships between the main geological units.
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10.4.3.2 Cenozoic Sediments

Cenozoic aged (Tertiary to Quaternary) sediments within and surrounding the Ragadhclude 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 anthis groundwater assessment

10.4.3.3 Quaternary Alluvium

Qurface geology mappingrigurel0-2) identifies Quaternary alluvium (Qarimarily along the Isaac River,
which intersects the eastern portion of the Projacta. Tributaries such as Cherwell Creelqr@ck Gully,
and other smaller unnamed creeks also contain mapped alluvium.

Quaternary alluviumhereafter referred to as alluviunmn 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 studiess(g.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 domihde clay and silt derived from
floodplain environments.

A series of recent geological and hydrogeological investigations at and near to the Project area have
improved the characterisation andetermination ofthe thickness of the alluvium local to the Projama.

This includes data from exploration drilling groundwater bore drilling geophysical surveyéERI)and
groundwater investigations

Data from these sources has been used to develop conceptual cross sections, demonstrating the shallow
geological conditions along the Isaac Ri¥gurel0-4) and Cherwell Creegfeigurel0-5) in the vicinity of
the Project(cross section locations shown &igurel0-2).

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 channpbaticularly 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 congbosition
variability is consistent with regional investigations.

Interpretation of ERI geophysical survey data, in conjunction with drillhole data, has refined the mapped
extent of alluvium within and adjacent the Projesta, as shown ifrigurel0-6, noting thatthis is similar

to the alluvium mapped ifrigure10-2. 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. Adpuaisitslalso extend
along Conrock Gully within the Projexea, 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 and explain localised variations in alluvium thickness.
ERI data confirms their presence and distribatio

The investigations and data supported aagsessment of alluvium extent and thickness locath®

Project as shown ifrigurel0-6. 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 ancekagtkratively interpolated

for model layering using data from these mines.
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10.4.3.4 Regolith

The surface geology across the broadeidy area (approximately 15 km surrounding the Project area)

outside of the extent of Quaternary alluvium, is dominated by Ceneagécl sediments (Quaternary to

Tertiary) comprising a mix of colluvium and sewnsolidated, undifferentiated materials. These
YFGSNAFIf A& KI@S 0SSy O2 tKIQUKBA &SNP SNBITOSININSNRNdiay2R ol &1 St
other previous investigationgjiven they function in a hydrogeological sense as one interconnected unit.

The regolith also includes older alluvial deposits (mapped asiTRigure10-2), which are widespread

throughout thestudy area.

The regolith is lithologically heterogeneous, consisting of varying proportions eftéire®arsegrained
sand, clay, claystone and highly weathered siltstone and sandstone.

Drilling data from groundwater monitoring and exploration boreholes at and adjacent the Pevgesct
indicate that unconsolidated to sembnsolidated Tertiary sediments underlie the Quaternary alluvium
to depths of approximately 20 m. These Tertiary units are predominantly composed of low strength,
weathered siltstone and fingrained sandstone. Inreas dominated by colluvial processes away from
drainage linessuch as at bore MBIS17 to the southeast of Cherwell Cthekregolith includes clay,
clayey sand, and mudstone.

Regionally, Tertiary basalt is also known to occur within paleovafieiged into the underlying Permign
Triassic bedrock. However, basalt is absent from the Prajeet. The nearest confirmed occurrence is
approximatelyd km to the west of the Projeerea, where it was intercepted during drilling of Moranbah
Southproject groundwater monitoring bores MB06, MB0O7, and MB0O9C.

10.4.3.5 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 PamactThe

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 Pagacbutcropping and
sub-cropping in a number oplaces. Where intersected within the Projearea, the unit is generally
comprised of a well consolidated piHkown sandstone.

10.4.3.6 Permian Coal Measures (Blackwater Group)

Permian coabearing sedimentary rocks of the Blackwater Group form the main economic resource of
the numerous mines in thetudy area. In increasing depth order, the major coal measures within the
study area include the:

1 Rangal Coal Measur@RCM)
1 Fort Cooper Coal Measur@sCCM)
1 Moranbah Coal MeasurdMCM).

The RCM arapproximatelyl00 m thick and dip 2 to 6 degrees to the emettheast in the Projecarea.

It marks the youngest of the Blackwater Group coal measures, and overligsCiié The transition
between the RCM andCCMs marked by the Yarrabee Tuff, which lies between the Vermont Upper Seam
and Vermont Lower Seam.

The RCM comprise light grey, crdmxided, fine to medium grained labile and well cemented sandstones,
grey siltstones, mudstones, shale and coal seams. The Leichhardt and Vermont Seams occur within the
RCM and are the target for mining at the Projéldbe RCM are mined at nearby mines to #est and

south.
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The FCCM conformably underlie the RCM regionally and at the Project. Regionally, the formation has a
maximum thickness of approximately 350 m and drill logs indicate the FCCM comprise lithic sandstone,
conglomerate, mudstone, carbonaceous shale, coal andf tuffaceous (cherty) mudstone.

The MCM conformably underlie the FCCM. The MCM underlies the Paggactat significant depth. The

doy Al KFa fAGGES RA NBrbdwaks ds$emethe GobryellaiMidile Seai@ @ S O Q &
the MCM is the target for mining at the Moranbah Soptioject, and the MCM is also mined at Caval

Ridge, Peak Downs and Saraji mines to the aedsouthwest.

10.4.3.7 Structural Geology

The main regional scale fault in the vicinity of the Project is the noottthwest trending reverse Isaac
Thrust Fault, which forms a wide zone of heavily fractufadit compleXdand associated secondary
northwest trending fault splays, with throws of up to 100 m. The Isaac Thrust Fault is mapped to the east
of the Projectarea, as showron Figurel0-2 and Figurel0-3.

Field programs to delineate to delineate and characterise the Isaac Thrus{iReluiting toimprove the
understanding of its hydrogeological properfiese described in Sectioh0.3.1.5and Section 4.2.5 of

Appendix K The field progranprovided key subsurface geological data, enabling identification of the

FldzE §Qa t20FGA2Yy S RSLIKXEZ FyR adNHzOGdzNI £ OKI N¥ Od SN

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 mdault structure. Detailed analysis of lithology and geophysical
data identified significant faulted zones/structurestimee drillholes RFIS0060, RFIS0062, and RFIS0064.
NMR logging at these holes provided higisolution 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. 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 NMRata. Section10.5.3 provides discussions of the resulting
groundwater information from this bore.

Analysis of lithological data and downhole geophysical logging informed delineation of the fault core and
supported a localised characterisation of the Isaac Thrust Fault. Based on the vertical displacement of coal
seams and the horizontal distance betwedrillholes, a dip angle of approximately 5 degrees was
calculated. This is consistent with regional fault geometry and confirms a soutiaivested fault throw

of approximately 100 m.

10.5 Environmental Valueg Hydrogeology

10.5.1 Overview

Based on the understanding of the geological setting, the hydrogeological redithe Projectarea
comprises the following key hydrogeological units:

1 Cenozoic sediments:

o0 Quaternary alluvium (i.e. alluviung)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 Qleneak) in
the Project area and in the&udy area.

0 Perched groundwater systems are likely to occur within the alluvium. These are discrete
groundwater units sitting above the alluviadjuifer / water table and are separated by
anunsaturated zone. Downward percolation of groundwater in these perched systems is
restricted by a material of localised low permeability such as a clay lens.
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o Quaternary to Tertiary nomlluvial sediments and weathered units (collectively termed
WNXEB 3 2 Ginkoifiked Gnit with variable but limited saturation and generally present at
the surface within the Projecrea.

1 Triassic Rewan Groupconsidered a regional scale aquitaddowever, some saturatednore
hydraulically conductive horizons exist within, particularly within the upper weathered zone. The
Rewan Group subcrops on the eastern side of the Projeet.

1 Permian coal measures with:

o0 low permeability interburden and overburden units with aquitard properties.
0 coal seams that exhibit water bearing properties associated with secondary porosity
through cracks and fissures.

The following terminology is used in this chapter and the groundwater assesdippéendix K to
distinguish between the alluvial aquifer in the alluvium and the perched groundwater systems in the
alluvium

1 Bore data and numerical modelling relate to groundwater conditions within the alluvial aquifer.
1 WPerched groundwater systef¥re referenced in the context of GDEs.
1 None of the groundwater monitoring bores intersect perched systélinarefore, all monitoring
and modelling results relate solely to thbuvial aquifer.
1 Perched groundwater systems associated with GDEdeseribedin Sectionl0.6.3
1 When referring to water in the alluvium, 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 PagactThe 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.

As the Projecis located immediately south of IDM, along geological strike, the hydrogeology is very
similar betweenIDM and the Project. AGE (2020) discussed the hydrogeology of IDM, and information
presented therein hasformed theunderstanding of the NP 2Hydddgedigy

10.5.2 Groundwater Monitoring

10.5.2.1 Project Monitoring Network

The Projed® groundwaterbore monitoring network, developed from the field progrardescribed in
Section10.3.1lis shown inFigurel0-7. Thisis acomprehensive monitoringetwork representativeof all

potential aquifers Information on each monitoring boréncluding depth, groundwater unit being

monitored and periods over which monitoring of water quality and levels has occurrgdesented in

Table 51 of Appendix KThere are34 boresni KS t N2 2S00 Qa 3ANRdzyRgl G SNI Y2YA

1 Ninebores targeting Quaternary alluvium (associated with either Isaac River, Cherwell Creek or
Carock Gully).

1 Sevenbores targeting the Regolith (colluvium, Tertiary basalts, Tertiary sediments, weathered

Rewan Group and shallow highly weathered RCM overburden).

10bores targeting the Leichhardt coal seam of the RCM.

Fivebores targeting the Vermont coal seam of the RCM.

Onebore targeting the core of the Isaac Thrust Fault within the RCM.

Twobores targeting the FCCM.

= =4 -4 A

Reach Environmental Pagel0-25



W ] A Ny
\ S P N S
Qi BB | s, - MEID228 \;: \ b
e St T : MBISO] ‘\\ K ) W
e ) e o [\ pe N i
| P ‘ R \ (5
| i ' ' NN \ e i
- e \‘ o L 3 \Ql A S
; s Sl \\) ! : s O - Nssac Rive \\
Pr A 1 e R N = T
s ] AN
J e B e N INE R B TR R
N T IS el T N
& / e " Q \
& f-,"A{// | Vi) | CHe™ o \ N
Y T . ¢ '+ MEISIS O MBI st N .
R | R P G "\
3 Wby N , =t ERD ) s
e i S RN
2. ’L i i % _\, S s ‘(\ ©
: o000 7 SIS \ 40
I S s
<y ! /7 S \ 2
e TQa Rl T - MEISOC IR,
\, = oS, R 5
s > < RS L a
o ] RSy \
ARG et RN182851 R T M98 O MEISI7 Qr \
; 7\ < SIS S S ) o N
/ N T T R
; \ o SIS AN /
) / \\N |\\ ./_\‘ 'II]EéI]@ﬂE \<\ S \ \\\ J
o ”\ ( \ } (NS | N, \ £
0, ) Y \ , (503 . N 3 L
&y, O, ( ~/ v/ \‘ \ - N g \\\ TR
= \ ' : {
LEGEND ) R AT J £ 5y
L - 1 1' A
- ---~ Geological Boundary j /‘ ‘/" Tar *~—_,_(‘ y o) ar 3
----- Fault approximate 5% £ H % b N \ //,
----- Fault concealed \\\ /r /' L3 i \“‘_“\\ b R =
Surface Geology | L/ £ \‘ \\\ S SO Rr = R
i 1 ' R Wk STy NS
il Qa-QLD (Qa) ! \\ \\ \\\ \‘ i e iz » N
= Qr-QLD (Qr) ik \ b = e sy} / .8
S / \ /,_/ o LY E’Wir 8
i Qrb-QLD (Qrb) ¥ /3(3 Gully - \ anb / }/ 8
Tb-QLD (Tb) A < NS e /l: .
TQa-QLD (TQa) A \ = - Pwt ) // B s
TQr-QLD (Tar) 4 S - e \
Rewan Group (Rr) ; ( \\ b - Pwj \\\
Rangal Coal Measures (Pwj) £ s /f - k\ W Pwt N % By
\ e P, . S 33
Suttor Formation (Tu) NPwty \ & Ny \\\ b s 5
d | FortCooper CoalMeasures (Pwt)y | N\ / \ X777 \\ - l \‘ a \‘| \\ \‘\ ______ AR
Moranbah Coal Measures (Pwb) [ LT e, r 4N
RS I 7 / o ) | & Sy b, ‘\ S U l /, / P /‘R_r_
. N ! 620000\ \ N A <~ 625000/ ; Pwi pwj,
0 500 1000 1500 2000 2500 LEGEND Groundwater Monitoring Network $\\
L Hm A — o g, stanmore
Melres Roads Regolith i

Datum: GDA2020 Zone 55
Scale! See Scale Bar
Date: 29/05/2026 7:26 AM
Drawn Minserve
Source: SLR
File 20260527 Regional Geology.aprx
DISCLAIMER: Third party data sources are used in this map compilation

Minse

> makes no warranty regarding this

i_ 7 "1 IDE Project MLAs

r — — = Proposed Project Disturbance
b = = J Area

[ Project Pit Extent

®©®0 000

Leichhardt coal seam
Vermont coal seam

Fort Cooper Coal Measures
Isaac Thrust Fault core (RCM)

ISAAC DOWNS EXTENSION

Groundwater Monitoring Network

10-7

Figure |



stanmore Isaac Downs Extensi®roject
Chapter 10; Groundwater

A

10.5.2.2 Other Monitoring Networks

IDM is located immediately adjacent (northwest) and along geological strike from the Project. As a result,
18 groundwater monitoring bores from IDM have been incorporated ithi® groundwater assessment

as relevant to characterisation of the baseline setting at the Project, particularly for bores around the
southernandsoutheastern boundary of IDM, adjoining the Project area:

1 11bores targeting the Alluvium associated with the Isaac River.

1 Threebores targeting weathered Rewan Group.

1 Twobores targeting the Leichhardt Seam of the RCM.

1 Onebore targeting the Vermont Seam of the RCM

1 Onebore screened across both the Leichhardt and Vermont seams of the RCM.

PTM is also locatetb the east ofto the Project (northeast). Groundwater monitoring bores from PTM
have been incorporated intthe groundwater assessmeas relevant to characterisation of the baseline
setting at the Project, particularly foihe eightbores around the eastndsoutheastern boundary of PTM:

1 Onebore targeting the Alluvium associated with the Isaac River.

1 Onebore targeting both the Alluvium associated with the Isaac River and weathered Tertiary
sediments (Regolith).

Twobores targeting weathered Tertiary sediments (Regolith).

Twobores targeting the Leichhardt Seam of the RCM.

Onebore targeting the Vermont Seam of the RCM

Onebore screened in the interburden of the RCM.

=a =4 -4 -9

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, relevariida ¥ NBY St OK LI NI A OA LJ A
groundwater assessment has been integrated itht® groundwater assessment

These bores are shownhkigure 52 of Appendix Kwith bore details provided in TableZof AppendixK.

The combination of Project monitoring bores aanther monitoring bores provides a comprehensive
network of over 60 bores from which information has been obtained to inform tlgroundwater
assessment.

10.5.3 Hydraulic Properties

Section 53 of Appendix K provides detailed information on the hydraulic properties the
hydrogeological units in the Project areehich issummarised below.

10.5.3.1 Site Specific Hydraulic Conductivity Data

Groundwater hydraulic testing results are available from slug (rising and falling head) tests conducted on
GKS tNRr2SO0Qa Y2 ydecirppeddiK Bf Apperidis B. MIsummianNdd the reésults are
provided inTablel10-7.

Hydraulic conductivity values for the alluvium range from 0.33 to 9.68 m/day, with an average of
1.19m/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 weathetethsition 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.
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The coal seams within the RCM generally exhibit higher hydraulic conductivities than the surrounding
non-coal strata and are considered the primary groundwsiearing zones within the RCM.

BoreMBIS19installed into the Isaac Thrust Fault zoyielded hydraulic conductivity estimates generally
two orders of magnitude lower than the RCM coal seams (d@ay). Noting that MBIS19 was installed

in to the most permeable part of the fault zone inferred from NRM datiaich indicates that the fault
structure does not provide for a preferential groundwater flow pathway with respect to groundwater flow
in the RCM.

Table10-7 Summary of Mean Hydraulic Conductivity per Hydrogeologic U§ite 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| 74 0.001 30.31 0.25 0.33
Coal Seam
Vermont
5 32 0.03 5.90 0.45 0.37
Coal Seam
FCCM 2 16 0.04 0.11 0.07 0.07
Isaac
Thrust 1 12 0.002 0.006 0.003 0.003
Fault

10.5.3.2 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 foundhat Project Given the similar
geologies, these data are considered representative of the hydraulic properties of the uwhiésRrbject

A histogram of the spread of horizontal hydraulic conductivity from the field testing ateheby mines

and projects ispresented in Figure -8 of Appendix K 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 Projeatea and immediate surrounds fall within the range of field data
collected through other studies across the Bowen BaBir.results of the site specific testing generally
fall within the range of regional and literature values for each unit, indicating the site specific dataset
aligns with the regional dataset.

10.5.3.3 Faulting

A number of studies, as described in Section 58pgfendix K have been undertaken in the Bowen Bas

to understand faulting. Faulting has been inactive within the Bowen Basin for over 140 million years,
indicating that the fault zones are less likely to act as conduits to flamlt cores typically exhibit
hydraulic conductivities one to three orders of magnitude lower than the surrounding hostDatticore

logs fromthesii dzR&@ | NBI | YR adz2NNRdzyRAYy3d YAySa AYyRAOIGS
calcite and siderite, reducing the effective permeability compared to open fracture netwiegkdts act
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as a horizontal permeability barrier to water and gasvilavith compartmentalisation evident due to the
structural geology (faulting) in thBowen Bisin

In the Projeciarea, vertical displacement of coal seams (typically thin <4 m) often results in juxtaposition
against lower permeability interburdesr Rewan Group strata, creating local scale compartmentalisation.
The Isaac Thrust Fault, which throws eastward by up to 100 m, contributes significantly to this
compartmentalisation in a regional sense. Fault displacement and remineralisation togetate cr
hydraulic barriers that disrupt lateral groundwater flow along lithological bedding planes.

This conceptual understanding is supportedhiuy site-specific hydraulic testing at the Projeghereslug

test data from monitoring bore MBIS19 (which targets the Isaac Thrust Fault) recorded hydraulic
conductivity values of 1®m/day, two orders of magnitude lower than the average values observed in
the Leichhardt and Vermont coal seams at the Project. These results reinforce the interpretation that fault
structures in the Bowen Basin, particularly the Isaac Thrust Fault, hgtesulic barriers consistent with
regional literature and observed field data.

10.5.4 Groundwater Recharge

10.5.4.1 Overview

The dominant mechanism for recharge to the groundwater system in the vicinity of the Project is via
diffuse infiltration of rainfall through the soil profile and subsequent deep drainage to the underlying
groundwater table. Short term sporadic recharge ®tgeto the underlying alluvium may also result from
seepage of streamflow in the Isaac River and Cherwell Creek.

Section 5.4 oAppendix Kprovides detailed information on groundwater rechargéhichis summarised
below.

10.5.4.2 Deep Drainage

Deep drainage is defined as the downward movement of water from the soil profile beyond the root zone
into the saturated groundwater system. This process occurs when infiltrated rainfall exceeds the soil
water-holding capacity and is not removed throughapetranspiration or root uptake.

The Australian Water Resources Assessment Landscape model {4Wdeeloped by the Frost, A. J.,
and Shokri, A. (2021) simulates the historical and projected landscape water balance for Australia and
outputs estimates of surface runoff, soil moistureapetranspiration and deep drainage

FortheP2 2SOl Q& 3 NP dzy RupohtilyRA\WRA dedpSidiaayeSoytputs from 1985 to the end

of 2025 were obtained from th8ureau of Meteorologynd used as a proxy for groundwater recharge
for the Projectarea. The AWRAL datais not specific to a particular hydrogeologic unit. These outputs
were compared against observed monthly rainfall data ftbenSILQdatabasé for the same location.

To assess the temporal relationship between rainfall and modelled recharge from-AWRAg analysis

was performed. The analysis showed that the strongest correlation between rainfall variability and deep
drainage occurred when a founonth lag was apgid to the deep drainage data. This pattern indicates a
notable time delay between rainfall events and the eventual movement of infiltrated water to the
groundwater table, which ultimately contributes to groundwater recharge.

Annual deep drainage shows a link relative to annual rainfall, with deep drainage as a percentage of
rainfall ranging from less than 2% in dry years to over 12% in wetter years. That is, it is evident that the
amount of rainfall that is simulated by AWfR£0 end up as deep drainage is variable (rather than a fixed
percentage), and increases proportionally with increases in total annual rainfall. Adlongannual
average deep drainage is calculated at 5.4% of average annual rainfall for the period 2028 .to

7SILO islimate database facilitgperated by DETSI, based on data derived from the.BoM
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10.5.4.3 Chloride Mass Balance

Recharge rates have been estimated using chloride mass balance (CMB) calculations. The CMB method
estimates longerm mean recharge rates based on mean annual rainfall, atmospheric chloride accession,
and chloride concentration in the groundwater, with thesumption of no other sources or sinks for the
deposited chloride.

The CMB calculations are based on available groundwater quality results (chloride concentrations)
collected from the monitoring bores in the Project monitoring network up until December 2025.

The results of the CMB analysismonstratecalculated recharge rates generally range from 0.02 % to
4.96 % of longerm average annual rainfall, with highest recharge rates in the Isaac &iwaum and
lowest recharge rates for the Leichhardt and Vermont coal sebBinere is significant variability in
calculated recharge rates within thaluvium, which reflects the heterogeneous nature of the alluvial
sequence.

The long term average simulated deep drainage is higher than the long term average recharge rates
calculated using the CMB. This is likely attributed to the scale of the data, as deep drainage is not aquifer
specific ands simulated on a broad grid spacing, whereas the CMB calculation is local aquifer (and bore)

specific.

10.5.5 Groundwater Distribution, Flow, Recharge and Discharge

Section 5.5 oAppendix Kprovides detailed information ogroundwater distribution, flow, recharge and
dischargeand issummarised below for each groundwater unit.

10.5.5.1 Alluvium

Saturation within the alluvial sediments across tsiedy area is highly variable, suggesting that the
alluvium does not form a continuous, higielding groundwatebearing unit away from the immediate
vicinity of the Isaac River and Cherwell Creek. Groundwater monitoring and ERI data indicate that
significant sturation occurs primarily near the modern drainage channels of the Isaac River, Cherwell
Creek, and at thie confluence where thicker and more permeable sediments are present. In contrast,
areas further away from these channels often exhibit unsaturated or intermittently saturated conditions,
reflecting the discontinuous nature of the aquifer system. This spatial vatyailjgests that the alluvium
does not function as a single, laterally extensive groundwhgaring unit across its mapped extent, but
rather as a series of localised zones. Regiongiyundwater in the alluvium, where saturated, occurs
between 10- 12 metres below ground leveh{BGL) The potential for alluvium to host groundwater is
considered limited at depths shallower than this.

Within the Isaac River alluvium, bores MBISO01 (base screen 12 mBGL or 184.9 ), MBID03 (base screen 20
mBGlL. 181.5 mAHD), MBID09 (base screen BGh 187.8 mAHD), and MBID26 (base screemB&L,

184.4 mAHD) have all been dry since installation. MBID26, with a base of screen of 8 mBGL (184.4 mAHD)
has been recorded as dry since January 2023. Other bores show angédtiarl west to east decrease in
groundwater level from approximately 192 mAHD to 183 mAHD, with some response to variation in
rainfall.

In the Cherwell Creek alluvium, saturation is similarly sporadic. Project bore MBIS06 (base screen
10mBGL.175.5 mAHD) has remained dry since installation in November 2024, while MBISQO7, monitored
since May 2025, show groundwater levels between approximately 10 and 12.5, neB@dctively, with

a subtle decline in groundwater levels of approximately 0.5 m since the start of monitoring coinciding
with declining deep drainage. Groundwater level elevations decrease from southwest to northeast in the
Cherwell Creek alluvium, inghdirection of surface water flow.
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MBIS14 (bottom of screen 12 mBGL or 184.7 mAHD), located at the confluence of Isaac River and Cherwell
Creek, has been dry since installation in June 2025. This indicates thatatieedefinedHESwvetland at

this location is not supported by groundwater hosted in the regional alluvium aq&igsed on the GDE
studies (see Sectioh0.6.3, the floor of the HE®etland is underlain by a roughly 2.5 m thick hardened

clay sequence, which acts as an aquitard and contributes to perched surface water above that horizon
during wetter periods.

At ConrockGully, groundwater levels at MBID27 (May 2021 to January 2023) show limited fluctuations in
response to deep drainage recharge events, with groundwater levels occurring around 12.5 mBGL
(186MAHD).

Hand-augering investigation®r the GDE studyargeting the shallow alluvium along the Isaac River and
Cherwell Creekndicated that the majority of auger holes were deeé Sectiori0.6.3. Only one hole,
located within the Isaac River channel itself, intersected groundwater at a depth of 0.8 m below the
current streambed. However, this is interpreted as a shallow perched groundwater system, derived from
rainfall and surface water infiltteon rather than the regional alluvial water table. The presence of an
unsaturated zone beneath the streambed (besides limited perched groundwater systems) confirms that
the river is a losing stream with no baseflow interaction at this location, and tleatiuvial aquifer is
hydraulically disconnected from the riverbed.

Figure 513 of Appendix Killustrates the interpreted alluvial potentiometric surface for the esfd2025.
Groundwater flow within the Isaac River alluvium is directed to the southeast, consistent with the surface
water flow. Groundwater elevations along Cherwell Creek exhibit a similar pattern, reflecting both surface
water flow and local topography.

Recharge to the alluvium is considered to be mostly by infiltration from short lived stream flow or flooding
(losing streams as demonstrated in Sectitth5.5.4, with direct infiltration of rainfall also occurring
where there are no substantial clay barriers in the shallow subsurface.

The calculated CMB recharge estimates as a percentage of long term average annual rainfall ranged from
0.02% to 4.69% for the Isaac Rieduvium For the Cherwell Creelluvium three samples fromwo

bores were analysed, showing recharge estimates between 0.33% and 0.89% of long term average annual
rainfall.

Geological logs in in the alluvial sediments indicate the alluvium is underlain by low hydraulic conductivity
strata, including claystones, siltstones (with only pockets of coarser grained sand). These layers restrict
the rate of downward leakage to undgihg formations and contribute to the overall low recharge
percentage. Slight differences in recharge between the Cherwell Creek and Isaac River alluvium are
primarily influenced by variations in river size, sediment characteristics, and hydrologicalktivityie

The Isaac River alluvium occurs as a larger river system with drill logs indicating larger floodplains and
coarser sediments, which promote higher infiltration and more variable recharge rates. In contrast,
Cherwell Creek is a smaller tributarytiwfiner-grained sediments limiting infiltration from surface and
lower recharge estimates.

Following significant rainfall and flood alluvial groundwater levels may rise, causing temporary discharge
from the perched groundwater system as interflow contributions back into the Isaac River. The alluvial
groundwater system has not been recorded tseriabove stream bed elevations over the monitoring
period. Groundwater discharge from the alluviuntla¢ Projectalso occurs through the use of privately
owned bores within the region.

Some limited locascale discharge from the alluvium to active mine pits may occur irsttiay area,
where saturated alluvium is intersected by mining pits.

Localised perched groundwater systems within the alluvium (i.e. above and disconnected from the alluvial
aquifer considered to form the alluvial aquifer) are evident where surface waterbodies continue to hold
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water at times during dry period®.g. pools in the Isaac River and floodplain wetlands occur where clay
layers slow the percolation of surface waf{geeSection10.6.3).

10.5.5.2 Regolith

Across the Projectarea, the colluvial material, Tertiary sediments, weathered Triassic strata and
weathered Permian strata (< 30 m deep), collectively referred to as the Regolith, generally form the water
table aquifer where saturated overlying alluvium is not present. Gdawater within the Regolith (where

it is present) typically occurs at depths between 9 to 14 mBGL within the clayey sand and weathered
horizons of Tertiary and Permiaaged sediments.

Bores MBID22, MBIDO6A, MBIDO7, MBID25A target the weathered Rewan Group strata. Groundwater
levels in MBIS22 fluctuate by approximately 10 m in the monitoring record, likely in response to pumping
for livestock water supply from a nearby landholder boreaked about 5 m away. Similarly, bore MBIDQ7,
situated just northeast of MBIS22, exhibits comparable fluctuations, which are also attributed to
landholder pumping activities. In contrast, historical data from MBID25 show relatively stable water levels
around 183mAHD, although a notable decline of 10 m was observed at the end of 2021.

Shallow bores within the upper weathered parts of the RCM are included with the Regolith. Recent
monitoring at bores targeting the upper weathered RCM interburden shows groundwater levels ranging
between 184 and 195 mAHD.

Groundwater flow within the Regolith, where it is saturated, is generally towards the smuitheast,
following regional topographic gradients and the drainage direction of the Isaac River and Cherwell Creek.

The calculated CMB recharge estimates as a percentage of long term average annual rainfall ranged from
a minimum of 0.03% to a maximum of 2.83%. Recharge to the Tertiary sediments and weathered strata
(Regolith) is restricted by the presence of low hydi@abnductivity material (clays) which limit rainfall
infiltration.

Regionally, groundwater discharge within the Regolith may occur primarily via evapotranspiration (which
includes components of evaporation through the soil profile, and transpiration from terrestrial
vegetation). However, transpiration from terrestrial \etgtion appears unlikely in the Project area, as
the GDE assessmedtd not identify any terrestrial groundwatatependent ecosystems beyond the
immediate vicinity of creek linesee Sectiori0.6.3. There may be some limited loesdale discharge

from the Regolith to active mine pits where saturated Regolith is intersected. Vertical seepage from the
Regolith to deeper formations is expected to be limited by the underlying low hydraulic conductivity
Rewan Group (where present) and other aquitards, such that the Regolith effectively forms a perched
groundwater system above the Permian strata.

10.5.5.3 Permian Coal Measures

Groundwater within the Permian coal measures is confined anebsigsian. Within the Leichhardt coal
seam, groundwater levels generally range from approximately 179 to 191 ni@hpboximatelyll to
23BGL) across the Projeatea and surrounds. Most bores with lotgrm (pre-2022) monitoring data
show relatively stable groundwater levels, with gradual declines of up to 2 to 3 m over the monitoring
period, likely reflecting the influence of nearby mining activities at IDM. Mecent data from newly
installed bores at the Project, further easbutheast from IDM, indicate subtle shagrm fluctuations of

1¢2 m, which appear to correspond with rainfall events.

Groundwater levels from bores targeting the Vermont coal seam indicate groundwater levels are between
186 and 189 mAHD (12 to 25 mBGL) and are generally stable over the monitoring record, with only minor
fluctuations in response to rainfall. An exceptigrobserved at MBIS16 in the south of the Propref,

where groundwater levels are affected by an actively pumping landholder bore located approximately
10m south of MBIS16, resulting in localised drawdown.
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Historical data from Matrix+ Consultants (2008) give an insight to historicahjpri@g groundwater levels
recorded in 2006 within the IIP&#ea which overlapped directly with the Projeartea. Thidistorical data
provides a comparison to more recent pm@ning groundwater levels. Bores 205S, 2B5E92S and 592D
record deeper groundwater levels in 2025 compared to those observed in 2006, with these declines likely
attributed to the cumulative impacts of mining activities in and around the Project area. In contrast, bores
593 and 594 show shallowerater levels in 2025 relative to 2006, which may possibly be attributed to
historical landholder abstraction in the vicinity of these bores 593 and 594 which has now ceased.

Theinterpreted Permian coal measures potentiometric surface for the22dgb shows thatgroundwater
flow directionis consistent with regional topographic trends, with a localised inward gradient towards the
active pits at IDM and PTM

Recharge to the Permian coal measures occurs where the coal seams of the unit subcrop. Due to the low
hydraulic conductivity of the interburdematerial, groundwater largely flows along the bedding plane of

the coal seams. CMB recharge estimates for the Leichhardt coal seam were derived from 94 samples
collected across 11 bores. The calculated recharge as a percentage of long term averageaanfailal
ranged from 0.02% to 1.59%. For the combined LeichrerdtYermont coal seas 38 samples from a

single bore were analysed, showing recharge estimates between 0.03% and 0.09% of long term average
annual rainfall. Recharge estimates for the Vermont coal seam were based on 17 samples collected from
five bores. The calculated recharge as a percentage of long term average annual rainfall ranged from
0.04% to 0.24%. For the Fort Cooper Coal Measwight samples fromtwo bores were analysed,
showing recharge estimates between 0.20% and 1.32% of long term average annual rainfall.

Recharge within the Permian formations is generally low because these units occur at significant depths
and are overlain by thick interburdesequences composed of sandstone and siltstone, that have very low
hydraulic conductivity, which restricts vertical water movement from the surface to the coal seams. The
combination of depth and lowermeability barriers means that rainfall infiltratioarely reaches these
formations, and recharge is limited to slow, localised processes such as leakage through fractures or
faults. The limited correlation with deep drainage also supportsfihéing.

Groundwater discharge occurs predominantly via evaporation from pit faces in mining operations at
neighbouring mines.

10.5.5.4 Vertical Connectivity and Hydraulic Gradient Between Aquifers
¢CKS tNRr2SOliQa Y2yAU2NRYy3a ySiig2N] AyOfdzRSa aASOSNI f
same site, each screened in different aquifer units. Thgagreddores enable direct comparison of

groundwater levels between overlying and underlying aquifers, providing valuable insights into hydraulic
connectivity and potential vertical flow gradients within the stacked aquifer system.

Figure 521 of Appendix Kpresents a series of graphs illustrating groundwater level trends observed in
these paired bores across the Projamta and surrounds. Overall, the data indicate that vertical hydraulic
connectivity between the alluvium, Leichhardt coal seam, and Vermont coal seam is limited. This supports
the conceptualisation of these aquifers as hydraulically distinct, with minirotgnpial for significant
vertical groundwater movement under current conditions. Furthermore, groundwater levels within the
alluvium and the Leichhardt and Vermont coal seams are below the stream bed elevations of the Isaac
River and Cherwell Creek, indicg there is no potential for RCM groundwater discharge into these
surface water features.

10.5.6 Groundwater Quality

10.5.6.1 Groundwater Types

Summary statistics for all monitoring bores, across the parameters assessed, are presented in Appendix
of Appendix K
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The proportions of major anions and cations were used to determine the hydrochemical facies of
groundwaters sampled at the Project (as well as relevant groundwater sampled at IDM and PTM). The
anion-cation balance, pH anelectrical conductivity EG of historical data fromall bores listed in
Sectionl0.5.2is displayed on the Durov diagrams in Figh#22 to Figure 25 of Appendix Kfor the
alluvium, Regolith, Permian RCMand FCCM Overall, groundwater quality shows a high degree of
variability both between hydrostratigraphic units and among individual bores within the same unit.

Groundwater quality for majority of the monitoring bores screened withinalgvium indicates gaodium

(Na) - chlorine (C) water type, with pH values ranging from weakly acidic to weakly alkaline. While some
bores have a mixed water type with higher ratios of magnesium and bicarbonate. This chemistry is
consistent with processes such as ion exchange on clays and the d@sallitsaline or evaporitic
material, which commonly influence groundwater in alluvial settings. In contrast, bores upstream along
the Isaac River show a NaagnesiumNIg) - calcium C3g water type and slightly lower EC, which reflects
fresher groundwater with shorter residence times and stronger interaction with the surrounding
sediments and rocks.

Monitoring bores within the Regolith include those installed into both Tertiary sediments/basalt,
weathered Rewan Group and shallow weathered RCM overburden. The dominant water types are Na
Mg-Cl, with some N&g- bicarbonate(l / R. NaMg waters usually form when silicate minerals like

feldspars and pyroxenes break down, releasing sodium and magnesium into solution, which can occur as
aresult of weathering. TheNa/ hi 61 GSNJ GeLIS LRAyda (2 A2y SEOKI y.
with bicarbonate coming from both carbonate dissolution aadbon dioxide/( h) from soils.

In the shallow zones, some samples have higher salinity,ah@&@ng an evaporitic signature where salts
are concentrating through evaporation. The pH is neutral to moderately alkaline, which is typical where
carbonate reactions help buffer acidity.

Monitoring bores screened within the RCM mainly record@ldype waters, with minor increases in
OFNBP2YyFGS o6/ hi 0 |yR «Bwaters Iikdy raledty thg Inflaéd& of2eTapohite
dissolution and longerm watergrock interaction in the coabearing formation. Salinity across the RCM
varies widely, from brackish to highly saline, indicating compartmentalisation of the groundwatens
Groundwater pH also varies considerably, ranging from slightly acidic to strongly alkaline.

In the FCCM, monitoring bores consistently record stronghCNgpe waters, with minor contributions

2F I/ hi® ¢KS gFGSNE FNB 3ISYSNI tCH hif ABEIE S Glat 1alAt3
rockqwater interaction and long residence timesloaling minerals to dissolve and release their ions into

solution.

10.5.6.2 Salinity

Salinity is a key constraint to water management and groundwater use by receptors and can be described
by total dissolved solid (TDS) concentratiofégure 10-8 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. Fresher salinities are considered indicative of relatively recent local recharge,
whereas more saline areas of alluviame considered indicative of relatively long groundwater residence
times and significant evapooncentration. 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 areasrierge 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. Bores that screen the
Leichhardt and Vermont coal seams of the RCM generally have higher salinities, recording groundwater
ranging from brackish to highly saline. The FCCM halirgtiesin groundwater ranging from brackish to
highly saline
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For the purposes of thgoid hydrogeochenical study (AppendixM, Chapter 3, a subset of théoject

groundwater quality dataset was used to represent more localised conditions around thas/e@lrce

terms for themodelling This subset focuses on bores targeting 4coal interburden that will surround

the spoil, as well as selected bores targeting coal seams near the void. Median field EC values were
3492>{ Kk OY TF 202 HifK SA WRYND dzZNRSY | yR mmIumc >{kOY F2NJ i
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10.5.6.3 Water Quality Objectives

WQOs are scheduled under the EPP Wateddaac Groundwaters of the Isaac River-Babin of the
Fitzroy Basin WBNQ1310), as relevant to identified EVs.

WQOs has been defined in terms of:

9 Australian Drinking Water Guidelines (ADWSHMKRC and NRMM@011) despite there be no
evidence that groundwater is utilised as drinking water supable10-8).

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

(Table10-8).

Isaac River SdihasinEVs and WQOs fetock and irrigation (DEHP, 201Table10-8).

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

(Table10-9).

=a =
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Tablel10-8 Water Quality Objectives for IsaaRiverSubbasin Environmental Values

Water Quality Indicator Unit ADWG Guidelines Isaac River Subasin EVs
Health Aesthetic Irrigation Aquatic 95%
pH - 6.5t085 6.5t0 8.5
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
Table10-9 Isaac River Subasin Zone 34 WQOs f@oundwater Resources Aquatic Ecosystem
Protection
Water Quality Indicator  Unit Shallow Groundwater (<30m) Deep Groundwater (<30m)
Percentile - 20th 50th 80th 20th 50th 80th
EC pS/cm 498 2150 8910 | 3419 6100 16000
Hardness as CaCO3 mg/L 163 674 2228 | 359 919 3208
pH - 7.1 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
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Water Quality Indicator  Unit Shallow Groundwater (<30m) Deep Groundwater (<30m)
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
Projectarea, available Project groundwater quality data (80th percentile of available dataset at each bore)
have been comparetb various WQOs. 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.

A comparison of thes®/QOsto the 80th percentile of available historical water quality data for the
monitoring bores are presented as AppendigfAppendix K

Groundwater within the alluvial and regolith Project bores generally exceeds the WQO critertpu&tic
ecosystem protection (shallow groundwaters <30 m) for zinc, manganese, pH, and total alkalinity. Bores
also exceed thaquatic ecosystem WQO criteffiar 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 hydrogeological heterogeneity of the alluvium, which
likely results in shorter groundwater residence times and a greater influx of recharged fresher water at
these locations. Overall, the comparison suggests that alluvial and regolith groundwater typically exceeds
one or more WQO criteria for aquatic ecosysteratpction but is generally suitable for supporting 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, darapiron, and zinc. A similar exceedance pattern is
observed in groundwater from the FCClhese result$ndicate that groundwater in the Permian coal
measures is generally unsuitable to support any of the scheduled EVs.

10.6 Environmental Valueg Groundwater Receptors

10.6.1 Overview
Thepotential groundwater receptors identified througRroject related studies are:

1 landholder groundwater bores utilisgatimarily forstock watering with some bores utilised for
water supply to a quarrto the west of the Project

1 GDEs

1 stygofauna.

These potential groundwater receptors are described in the following sections.
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10.6.2 Landholder Bores

A search of th¢ (i | fe@steéed groundwater bore databa was carried out for registered bores within

5 km of the Projectrea, with these shown irFigure10-9. A subsequent bore census was conducted
(Appendix Bf Appendix K. The bore census confirmed a total of 11 landholder supply bores within 5 km

of the Projectarea. Of thesesixwere active supply bores, while the remainifinge 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 of Appendix K Figure10-9 shows all registered bores inspected during the census, including the 11
landholder bores. Notandholder bores associated witlgroundwater monitoring by other resource
companies),RN162143 (MB06), RN158317 (MB08b), RN162046 (MB09B), RN162047 (MBO09C) and
RN182851 formed part of the baseline monitoring netwfwkthe Project Other nonlandholder bores

shown inFigurel0-9 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 durihg 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 fro
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 mB@kpectively, indicating a likely groundwater source within the
FCCM. Both are equipped with steel headworks and elesiilomersible pumpsHowever, 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 manageported elevated iron precipitate in this bore.
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10.6.3 Groundwater Dependent Ecosystems

10.6.3.1 EcologicalCharacteristics of GDE Species and Communities

As GDEs define a continuum between groundwater and surface ec8legyon f AppendixN provides
a description of both biotic factors and abiotic controls, enabling linkages to be drawn to assist in the
assessment of risks to GDE function

Field mappedegional ecosystems (REsg@eChapterll) wereused to understand the vegetation within
and surrounding the Project areacluding threatened ecological communities (TECs)

Species sampled in theDEsurvey include the four eucalyptssociated exclusively with RE11.3.25
namelyriver red gum Eucalyptus camaldulensigirest red gum Eucalyptus tereticornjs poplar box
(Eucalyptus populndaand coolabah Eucalyptuscoolabal), plusMelaleuca fluviatilis The sampling of

river and forest red gum occurred in all habitats that fringed watercourses (RE11.3.25) and wetlands
(RE11.3.27b), while poplar box formed more laterally extensive habitats on elevated terraces. Brigalow
(Acacia harpophylleand coolabal{Eucalyptus coolabglgenerally formed discrete patches, often mixing

on the fringes of ephemeral watercourses.

A detailed description of the potential fararious treespecies to be GDEs is providedSiection 3 of
AppendixN, andsummariss as

1 All eucalyptus species are potential groundwater usefith varying degrees of adaptations or
limitations.River red gum is a wedtudied species known to have deep sinker roots, hypothesised
to grow down towards zones of higher water supply, and the species mixes with forest red gum
along the river frontage

f .NRAIILE260Qa aKlfftz2g NR2GAYy3 KFIOoAG Aa SOARSYylG oA
of churning in the upper soil profile with fallen trees universally exposing adeeéloped lateral
root system with little evidence for development of deeamker roots that would have capacity
to propagate to deeper groundwater tables. Brigalow is not considered to represent groundwater
dependent vegetation.

1 Based on observations ahatted tree roots concentrated in wet sands within river channel
deposits, it is expected thamelaleucaspecieswill utilise mostly surface water, with the capacity
to utilise residual moisture in river channel deposits as surface water recedes

1 Native grassland communities (i.e. RE11.8.11) are not considered in the GDE assessment as the
shallow root system of native grasses precludes any likelihood of groundwater dependence.

Chapter 12identifies that the Project area and surrounds does not support aquatic GDEsthdue
ephemeral nature of the drainage systems and lack of persistent groundéapgyorted poolsn these
systems.

10.6.3.2 Hydrogeological Setting

Sectionl0.5describesthe hydrogeological setting for the Projabiat has informed the GDE assessment,
including the data from groundwater monitoring boress detailed in Section 3.2 éfppendixN. Key
findings, as relevant to the GDE assessment include:

1 The Isaac River alluviushtypically formed by thick, fluvial sand deposits which host a seasonally
sustained unconfined groundwater tabRRecharge to the alluvium is mostly from stream flow or
flooding (i.e. a losing stream), with direct infiltration of rainfall also occurring where there are no
substantial clay barriers in the shallow subsurfadduvium along Cherwell Creek is closely
aligned with the modern creek channel, compared to the broader extent of alluvium associated
with the Isaac River.

f The unconfined aquifer within the alluvium is referred to as'#d  dz@gA | € I lj dzZA T SN @
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1 Perched groundwater systems are likely to occur within the alluvium. These are discrete
groundwater units sitting above the alluvial aquifer / water table, and are separated by an
unsaturated zone.

Chapter8 and Chapter 9provide a description of the surface waters catchmeatisd the hydrology and
geomorphology of watevays respectivelywithin and surrounding the Project aredegetation in the
Project area and surrounds, including potential GDHEalso rely on surface water flows.

10.6.3.3 GDE Assessment Findingiseaf Water Potential

Figure10-10 shows the average and range of LWP values reported for each of the 20 assessment areas
separated by key vegetatidgpes and / or locationt KS o6t O1 fAyS | LIWINREAYI (Sa
where trees aremoisturellimited and unlikely to be utilising groundwatdrow to very low moisture
availability indicatesegetation that is utilising soil moisture sources in the vadose .zdigh to moderate

moisture availabilitsuggestshat riparian vegetations utilising a brackish groundwater soutdéery high
moistureavailabilitysuggest the possible use of a fresh groundwater saurce

Sites along the Isaac Riwary from very lowo veryhighmoisture availabilitySites along Cherwell Creek
have mostly low to vey low moisture availability.The HESwetland demonstratedhigh to very hgh
moisture availabilityBrigalow and poplar box sitdgmve considerably more negative LWP values in the
low to extremely low rangeBased on LWP values alone, this suggests that brigalow and poplar box
habitats are moisturdimited and unlikely to be utilising groundwater

Additional detail orLWP findings is provided in Sect@d of AppendixN.

LWP Averages_lsaac Downs Extension_November 2024 & 2025
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Figurel0-10 LWPfor GDE Assessment SiteRanges and Averages

10.6.3.4 GDE Assessment FindingSoil Auger Sampling

Seven auger profiles were completén November 2024 assessment, plus an additional two auger
samples in November 2029.hesetargeted riparian landforms associated withe Isaac Riveand
Cherwell Creekas well as thélES wetland

Results from the Isaac Riviedicatethat that soil moisture from the vadose zone can account for the
reported LWP values at these sites, and the presence of shallow groundwater is not necessary to account
for anymeasured high LWP values
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Results from Cherwell Creek indicate thal/P values can be readily accounted for by the moisture
availability in the vadose zone, supporting the inference that groundwater is not contributing to the
moisture sources

Results from the HES wetland indicate tl&iIP values overlap with LWP values below deeper than
3 mBGlL,. which provides direct evidence that soil moisture within the sand provided the source of
moisture for deeprooted vegetationin November 2024, with nevidence for significant groundwater
usageln November 202%he entiresoil profile was potentially contributing to tree moisture sources

Additional detail on soils augand SMResultsis provided in Section Bof AppendixN.

10.6.3.5 GDE Assessment FindingStable Isotopes

An analysis of stable isotope data collected from soils, twig xylem, groundwater and surfacenaater
used to inform vegetation groundwater dependence.

For Isaac River GDE assessment,sitesackof overlap between isotopic clusters formed by twig xylem
and groundwater indicates that groundwater was not a significant source of moisture for riparian trees.
However, he twig xylem values tend to lie consistently between the soil and surface water yvalues
indicating that both sources likely contribute moisture to riparian vegetatitrone site xylem isotopes
were substantially lighter, reflecting the influence of the isotopically light perched groundwater unit.

For Cherwell Creek GDE assessment giteslack of overlap between isotopic clusters formed by twig
xylem and groundwater indicates that groundwater was not a significant source of moisture for riparian
trees.

For the HES wetland GDE assessment $ites xylem isotope values form clusters that are distinct from
the groundwater clusters, and limited overlap with the soil isotope values. The lack of overlap between
isotopic clusters formed by twig xylem and groundwater indicates that groundwater wassighificant
source of moisture for riparian treeea November 2024SMP and isotope sampling November 2025
provide strong evidence that moisture was derived from the soil prafiith possibleminor contribution

from small quantities of groundwater perched above the basement contact

Additional detail orthe results fromstable isotope analysis is provided in Sectighds AppendixN.

10.6.3.6 GDE Assessment FindingRadon Analysis

Radon concentrations in the river sand, riverbanks, and residual surface waters form a distinct cluster,
with radon concentrations and EC values lower than those in the alluvial monitoring bores

Additional detail on the results from radon analysis is provided in Sectioof B@pendixN.

10.6.3.7 Summary of Results
GDE data analysis demonstrates the following:

1 Combined application of LWP and SMP measurements demonstrates riparian vegetation
(RE11.3.25) fringing both the Isaac River and Cherwell Creek, was utilising soil moisture in the
unsaturated portion of the soil profile to support transpiration at the tiofahe November 2024
assessment. The stable isotope composition of tree xylem is substantially enriched and distinct
from other sources, possibly influenced by surface water usage where this is available. Isotopic
data fromone site on the Isaac River (I8bNovember 2025 indicates increased use of water in
the perched groundwater unit by riparian vegetation, though soil moisture and surface water
remained the dominant moisture sources.

1 Similarly, deegrooted woody vegetation both within and fringing the HES wetland (Site 1S20) was
utilising moisture sourced from the vadose zone in November 2024, preferably utilising moisture
from an unsaturated interval of sand that formed an3hick massive sequence above weathered
basement rock. When sampled in November 2025, the soil profile carried substantially more
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moisture, and wetland trees were using moisture held throughout the soil profile, including the
potential use of small volumes of groundwater, attributed to surface infiltration, that was perched
in sand above weathered Permian sediments.

1 For the Poplar Box (RE11.5.3) and Brigaldweatened ecological communityTEQ habitats
(RE11.3.1 and 11.4.9), the highly negative LWP measurements confirm that trees are utilising
moisture tightly bound to soil grains within the vadose zone, and not groundwater.

Despite the lack of demonstrated groundwater use at the time of the November 2024 assessment for any
habitats within and surrounding the Project area, the saturation of soil profiles and seasonal perching of
groundwater above impervious strata and the r@ual water table is likely to occur during wetter climatic
periods following moisture recharge by rainfall and surface flows. Increased volumes of groundwater from
the perched groundwater unit (as distinct from the deeper alluvial aquifer) were demondtiditeng
sampling in November 2025, intersected in auger profiles at sites IS5 and 1S20 in a lower terrace of the
Isaac River and the HES wetlarespectively. Although seasonal in nature, and being discharged through
evapotranspiration as the climate dries, the accumulation of groundwater (in the perched groundwater
unit) in the root zone of woody vegetation is consistent with the definition ®émmestrial' 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.

Sandy soils facilitate the rapid infiltration of rainfall and surface flows, while also having the capacity to
store and transmit groundwater, typically found within the channel and stream banks of the Isaac River
and Cherwell Creek. The thick sandy in&kitying below the HES wetland will be variably saturated during
wet seasons through downward leakage of surface waters. The pervasive intense iron oxide staining
evident in the thick sand interval suggests sustained wetting and moisture infiltration rrafiaa
prolonged saturation which would result in iron dissolution (Taylor and Eggt2@ét). 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 inghwetland is not associated with the deeper alluvial aquifer.

Radon sampling provided additional context to the partitioning of groundwater with the alluvium,
particularly the differentiation of the alluvial aquifer and the perched groundwater unit. Surface water
was abundant in the Isaac River, consistent with pogdh the HES wetland in August 2025. Surface water
from this sampling event is rainfalerived on account of its low radon concentration and low EC. Most
isolated residual pools sampled in the Isaac River in November 2025 had more elevated radon
concentations, consistent with groundwater in the perched groundwater unit (both in the river sand and
the riverbank). The increased radon concentrations in November 2025 suggest that the residual
waterbodies in the Isaac River are a surface expression of tteag@eigroundwater unit, encompassing
groundwater in the river sand and riverbank. The perched groundwater unit is distinct from the alluvial
aquifer sampled in monitoring bores, and groundwater from the perched unit slowly leaks into the alluvial
aquifer, poviding a source of recharge to it. Data from stable isotopes suggests that leakage is diffuse and
slow, with the first evidence of groundwater influx from the perched groundwater unit to the alluvial
aquifer taking several months.

10.6.3.8 EcohydrologicaConceptual Site Models

Ecohydrological conceptual modéts potential GDES, as represented by terrestrial vegetation along the
Isaac River anthe HES wetland, are providedHigurel0-11for the dry seasonkigurel0-12for the wet
season andrigurel0-13 for post wet seasonThese models have been developed based orfitidings
from GDE field studies for the Project.

Thedry seasommodel (Figurel0-11) demonstrates the partitioning of the perched groundwater unit and

the alluvial aquifer, the slow leakage of groundwater from the perched groundwater unit to the alluvial
aquifer, plus the use of the perched groundwater unit by fringing riparian vegetafioe.hydrological
function of the lower reaches of Cherwell Creek mimics the Isaac River, except for shorter flow duration
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and more rapid discharge of water from the river saRdrther upstreamwestward)in CherwellCreek
the alluvium shallows.

The wet season conceptualisatifffigurel0-12) demonstrates recharge of the perched groundwater unit
hosted in recent/active alluvia on the inner banks of the Isaac River. Flooding drives surface water into
the riverbanks during seasonal 'weps' and associated flooding, creating a bulge in the pedch
groundwater table. This 'bank storage' is utilised by the bulk of the riparian vegetation fringing the Isaac
River channel and the lower reaches of Cherwell Creek, with the degree of utilisation diminishing in trees
positioned progressively higher uppk along the riverbanks. The seasonal bank storage has a weak
unsaturated hydraulic linkage to the deeper alluvial aquifer. However, it predominantly discharges back
into the river as surface flows subside or depletion occurs through evapotranspiratierdigdharge of

bank storage back into the river, as surface flows subside, extends the period of river flow and sustains
water levels in the river sanith the post wet seasonF{gure10-13). The persistence of surface pools
depends on climatic variables and fluvial processes that form channel hollows to expose the perched
groundwater unit.However,the residual pools are spatially restricted and rapidly diminish in size and
extent as the perched groundwater unit discharges during dry climatic periods.

Data for the HES wetland indicates tlitdtasformed on a river paleochanngivhere thesand is moist to

wet, depending on rainfall recharge. Small volumes of groundwater seasonally perch in the sand above
the basement contact with weathered Permian sediments, where they may contribute to moisture use
by deeprooted wetland vegetation. The.2m thick sequence of clay that forms the wetland floor limits
surface water infiltration, facilitating surface water accumulation during the wet sea#fat. season
ponding of surface water in the HES wetland is also responsible for the most substantial moisture recharge
of the wetland soil profile and associated perched groundwater.

Evapotranspiration regulates discharge from the perched groundwater units associated with both the
Isaac River and the HES wetland during drying cycles. As perched groundwater depletes seasonally,
reliance on soil moisture to support transpiration incresise

The GDE field assessment for the Projectnditidetected the currenperiodic use of groundwater from
the regional alluvial groundwater table (as distinct from the perched groundwater unit) by woody riparian
vegetation.

IDM, which adjoins the Projecis required to implement a GDE monitoring and management plan
(GDEMMPas a condition ofts CommonwealthapprovalEPBC 2019/8413 helDM GDEIMP Baseline
Assessment (3d Environment@023) concluded that periodic use of small quantities of groundwater
from the regional alluvial groundwater table (as distinct from the perched groundwater unit) by woody
riparian vegetation (RE11.3.25) occurs, particularly where this groundwater is BBL Mevertheless

there remains a very low likelihood giboradicuse of groundwater from the deeper alluvial aquifer based

on the datafor the Project Any use of alluvial aquifer water by riparian vegetation is not widespread and
extensive. Immersion of the riparian tree root zone in a seasonally fluctuating perched groundwater unit
will occur during seasonal flow events, where it is associated wittk bacharge and storage, implying

that groundwater dependence on the perched groundwater unit is seasonal. Away from the river,
groundwater usage is restricted by the shallow rooting depth of vegetation, increased aquifer salinity, and
increased depth of e regolith groundwater unit. The most significant control on groundwater
dependence across the study area is a lack of-deslkeloped alluvial deposits, except for the relatively
narrow Isaac River floodplain and thin slivers of alluvium attenuating eg@stralong the larger tributary
streams (e.g., Cherwell Creek). The lack of significant alluvium away from the Isaac River channel means
that, away from the drainage channels, the base of the regolith or coal seams hosts the shallowest
groundwater sources.

10.6.3.9 Mapped Extent of GDEs

GDE field data for the Projedndicates groundwater partitioning in the alluvium, with a perched
groundwater unit directly linked to recharge from Isaac River surface flawegsa deeper alluvial aquifer
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linked through an unsaturated connection. Riparian vegetation on the Isaac River uses groundwater from
the perched groundwater unit seasonally (when recharged). However, it shifts to predominantly using soil
moisture when the perched groundwater unit drieBhere was no evidence for vegetation use of the
deeper alluvial aquiferReaches of Cherwell Creek within the Project area lack development of the
perched groundwater unit, and riparian vegetation persists primarily due to its use of soil moisture

Riparian vegetation associated with a mapped HES wetland demonstrated groundwater perched at the
base of a thick sandy soil interval (paleochannel) followingsgeson recharge, then discharged through
transpiration during drier periods, after which trgmgsation is sustained solely by soil moistufdne HES
wetland does not rely on water in the deeper alluvial aquifer.

In summary, the local extent of GDEs within and surrounding the Project area is restricted to the margins
of the Isaac River, attenuating upstream along Cherwell Creek. The likelihood of GDEs along Cherwell
Creek pinches out upstream due to shallowingraf sedimentary basement toward the west, associated

with a thinning of the alluvium. Additional terrestrial GDE areas may coincide with the HES wetland near
the confluence of the Isaac River and Cherwell Creek.

Based on the fieldwork findingglata from GDE studies at ID{d Environmental, 2020and the
ecohydrological conceptualisation for GDEs, the extent of GDEs withisuaralinding the Project area
is shown irFigurel0-14.

Figurel0-14 shows the location of riverine (Type 1) and wetland (Type 2) GDEs within and surrounding
the Project area. Type 3 GDEs represent areas that have extended water availability through drier
seasonal periods, as identified in the IDM GDE assessment (3d Emeiriah, 2020).
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Dry season conceptual model
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Figurel0-11 Conceptual Ecohydrological ModelDry Season
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Wet season conceptual model
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Figurel0-12 Conceptual Ecohydrological ModeMWet Season
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Post wet season conceptual model
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Figurel0-13 Conceptual Ecohydrological ModelPost Wet Season
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Figurel0-14 GDEAreas
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