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AW

24. MATTERS  OF NATIONAL ENVIRONMENTAL
SIGNIFICANCE PARMWPATER RESOURCES

24.1 Introduction

The Isaac Downs Extension (IDE) Project (the Project) will be integrated into Isaac Plains Complex (IPC),
comprising Isaac Downs Mine (IDM) and Isaac Plains Mine (IPM). The proponent for the Project, Stanmore

ID Extension Pty Ltd (ID Extension) is a whaliged subsidiary of Stanmore Resources Ltd (Stanmore).

¢tKS tNRr2SOGQa ¢l GSNJ YIylF3aASYSyid aeaitsSvya ogAft 0S Ay
This chapter provides an assessment of surface water and groundreataircesof the Project araand

surrounds collectively referred to as water resourgescluding whether the Project is likely to have a

significant impact on water resourcas a matter of national environment significance (MNES).

This chapter describes the surface water environmental values for the Project, establishes water quality
objectives, describes the proposed water management strategy, system and infrastructure for
management of all types of water in the Project area, presid site water balance, assesses the
performance of the water management system, and assesses the management measures and mitigation
strategies designed to protect surface water environmental values.

This chapter describes the hydrology of the Project area and its surrounding environment, the potential
for flooding under different rainfall events in the Project area, and assesses changes to hydrology and
geomorphology because of Project infrastructiaed landform changes during and post mining. The
potential changes to the geomorphic characteristics of the Isaac River, Cherwell Creek and Conrock Gully
were assessed for the mining and closure phases of the Project.

This chapter describes the groundwater environmental values of the Project area and surrounds,
groundwater fieldwork investigations, development of conceptual groundwater and ecohydrological
models, the assessment of impacts on groundwater environmentaégahrough 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 esgstems (GDEs) and stygofauna. The groundwater impact
assessment, including conceptual and numerical modelling was subjecindegpendent peer review

The information in this chapter is primarily basedtba:

1 SurfaceWater and Water Management Assessmpnvidedin Appendix|

1 Flooding, Hydrology and Geomorphologpssessment provided imppendix J including
functional design reporffor the construction and operation of the Conrock Gully diversion
(Appendix D oAppendix J

Groundwater Assessment providedAppendix K

Groundwater Assessment Peer Review providetipgpendixL

Groundwater Dependent Ecosystem Assessnpeovided inAppendixN

Stygofauna Assessment provideddippendixO

Erosion and Sediment Control PiarAppendix AD

Groundwater Monitoring and Management Plprovided inAppendix AE
GroundwaterDependent EcosysteiMonitoring and Management Plgsrovided inAppendix A
Groundwater Dependent EcosystemHabitat Quality Monitoring Program provided in
AppendixAG.
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A

24.2 Regulatory Framework

24.2.1 Environment Protection and Biodiversity Conservation Act 1999

The Department of Climate Change, Energy, the Environment and Water (DCCEEW) determined the
Project to be a controlled action (EPBC 2025/1018®)er the Environment Protection and Biodiversity
Conservation Act 199€PBCAa) ¢ KS O2y GNRftAYy3 LINPDAAAZ2YA AYyOf dzRS
aSly 3ra RS@St2LIVSyid FyR fFNBS O2Ff YAYyAy3d RS@Sf
provision is relevant to the surface water 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

o2 ¢ YAYAY3 RS@GSt2LIVSYyld YI & RhedESC asgesshedpiopasdist A I Qa
against the Information Guidelines for Independent Expert Scientific Committee advice (IES¥JEESC
Guidelinespn coal seam gas and large coal mining development proposals where there is a significant
impact on water resources. The core purpose of the guideline is to determine whether a coal seam gas
(CSG) or large coal mining development has or is likely to hsigaificant impact on a water resource

The IESC Guidelines specify information required for groundwater studies including the Australian
Groundwater Modelling Guidelines (Barnett et al., 2012) as well as a methodology to assess uncertainty
associated with groundwater modelling (Peeters and Nedds 2023). The groundwater assessment was
specifically designed to provide the information required by these guidelines, including utilising proposed
concepts for assessing model confidence that are expected in future updates to the Australian
Groundwater Malelling Guidelines.

This chapter providean assessment of the significance of impacts to water resoy®estion24.16,
andprovidesa cross reference table identifying where the requirements of the IESC Guidelines have been
addressedSection24.2.19.

24.2.2 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 YAyAy3d fSFrasS K2f RSNRA Wdzy RS NHteréad with whie NJ NXA 3 K
SESNDA&AYI (GKS dzy RSNENRdzy R 6 GSNJ NAIKGA Aa GSNI)SR
entitled to use associated water for any purpose.

24.2.3 Environmental Protection Act 1994

The Environmental Protection Act 199EP Act) provides for environmental protection policies that
establish the environmental values (EVs) which are to be protected, that include quality standards that
are relevant to the water environment. The EVs of waterways in Queensland are protectedtha EP

Act and the subordinaté&nvironmental ProtectionWater and Wetland Biodiversity) Policy 20 EPP
Water).

24.2.4 Environmental Authority and Progressive Rehabilitation and Closure Plan Schedule
under the EP Act

The Project requires an environmental authority (BBAYl progressive rehabilitation and closure plan
(PRCP) schedulender theEP Act foil KS t NE 2SO0 Qa Y A yelawgdHactitited wilSoad & | €
conditioned by tle EA and PRCP schedulecluding water releasesnanagement of water systems

1 https://www.iesc.gov.au/sites/default/files/202402/info-guidelinesproponentspreparingcoatseamgaslarge-coakmining
developmentproposals.pdf
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groundwater impactsand rehabilitation of water management infrastructurEAsand PRCP schedules
are administered by the Department of the Environment, Tourism, Science and Innovation (DETSI).

AppendixAAprovidesa draft EA, with proposed conditions related to surface water management. DETSI
is responsible for granting the EA conditions for the Project. In relation to surface avatgroundwatey
the proposed draft EA conditio®ver.

1 the release of mine affected water to the receiving environment, including by specifying
authorised release points

required water quality of mine affected water

the frequency, locations, and quality characteristics of water monitoring

that releases must only take place during periods of natural flow events in accordance with the
receiving water flow criteria

1 that releases must comply with the water management plan

9 surface water monitoring

9 groundwater monitoring and management

1

1

= =4 =

groundwater quality limits and level trigger thresholds
requirements for investigations should there be exceedances of limits or trigger.levels

The water management plan must be developed and implemented by an appropriately qualified person,
in accordance with relevant government guidelines, and must be reviewed and reported on annually by
an appropriately qualified persolppendix| providesthe content requirementsand basidor a water
management plan.

Release criteria have been established in accordance with Model Mining Conditions which use variable
flow rates in the receiving environment to determine the release volumes and water quality of mine
affected water releases, so that downstream EVs and nglity objectives (WQOSs) are protected.

CKS 9! gAftft | dziK2NAR&AS (KS 02y aidNUzO iGuyyiversigrRand®? LIS NJ-
other infrastructure potentially interacting with waters. The PRCP schedule will specify the progressive
NEKFIOoAfAGIGAR2Y YR Of 2a3dz2NB NBI|jdZANBYSyGa WwaeNJ 6KS t |
relatedinfrastructure.

Water quality monitoring at specified locations and frequencies is proposed for water storages associated
with the release points, and for the receiving environment at upstream background sites and downstream
of release points. The draft EA outlines actidhat must be taken if quality characteristics of the mine
affected water release or downstream monitoring sites exceed any of the trigger levels. For all water
monitoring, information including the date, time, flow rate, and details of any exceedancéseof
conditions must be submitted annually to the administering authority, being DETSI.

A receiving environment monitoring program (REMP) and erosion and sediment control plan (ESCP) are
required to be developed and implemented by an appropriately qualified pessdescribed i€hapter

25, the proponent proposes to join the Fitzroy RegioRaiceiving Environment Monitoring Program
(FRREMP])Fitzroy Basin Association, 2025). The FRREMP is supported by DETSI, which has prepared the
Fitzroy Basin regional receiving environment monitoring program guideline (ESR/2023/6463) (DETSI,
2025).An ESC#r the Project iprovided asAppendixAD.

Appendix AC provides a draft PRCP schedule, including the rehabilitation milestones and completion
criteria for water management infrastructure.

24.2.5 Environmental ProtectiorRegulation2019

The Environmental Protection Regulation 20{EBP Regulationglaborates how the principles and
objectives of the EP Act are to be implemented and enfarddte EP Regulation also defines the
SY@ANRYYSyilt 202SO0GABS I yR LISwitsEr 2riNihmét) Shick dmi O2 Y S &
FLILX AOFoftS (2 GKS tNepe2SOiQa aasSaayvySyd FyR YFyl3S
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24.2.6 Environmental Protection (Water and Wetland Biodiversity) Policy 2019

The EPP Water is the primary instrument for surface water management under the EP Act. The EPP Water
governs discharge to land, surface water and groundwater, aims to protect EVs and sets water quality
guidelines and objectives.

The processes to identify EVs and to determine WQOs in Queensland waters is basedostrthiién

and New Zealand GuidelinsNZGjor Fresh and Marine Wat&uality(ANZG, 2018 hereaftereferred

G2 a GKS W! dza G NI £ A I The BPP W&ddIsuppminted By ihé QueezildREWakey S & Q @
Quality Guidelines 2009 (QWQGEHP, 2013

EVs andvVQOshave been established for many waterways in Queensland under Schedule 1 of the EPP
Water.

24.2.7 Isaac River Subasin Environmental Values and Water Quality Objectives

The relevant document, pursuant to the EPP Water, for the Project islshac River Sdbasin
Environmental Values and Water Quality Objectives Basin No. 130 {jpatyling all waters of the Isaac

River Sulbbasin (including Connors RiyeBeptember 2011IDEHP, 2011jereafterreferred to as the

WLALF T O -oMAERSNIKAd# ' YR 2vhaQd ¢KS R20dzySyid Aa YIRS L
It contains EVs and WQOs for waters in the Isaac Rivelb&i, and they are listed under Schedule 1 of

EPP Water.

¢tKS SYGANRYYSYy(Glft @FfdzSa 2F Lall OoBARWzy R#BIENRI2 v
for aquatic ecosystems, irrigation, farm supply/use, stock water, drinking water, industrial use, primary
recreation and cultural and spiritual values.

24.2.8 Manual for Assessing Consequence Categories and Hydraulic Performance of Structures

The Manual for Assessing Consequence Categories and Hydraulic Performance of Stfuthares
Manual) defines the methodology and assessment criteria to determine if a structure associated with an
environmentally relevant activity should be regulated under the EP Act. The Manual details the hydraulic
design requirements for regulated struces (e.g. dams and levees) and this document has been used as
a reference in the preliminary design of the water management system and preliminary sizing of dams
associated with the Projecit has also been used to inform the design of Project levees.

In relation to water systems, the draft EA conditions the design, construction and operation of regulated
structures, including that they are designed, constructed and operated in accordance with the Manual.

24.2.9 Model Mining Conditions

The Model Mining ConditioAsire a set of model conditions to form general environmental protection
commitments given for mining activities, artelA conditions for resource activities imposed by the
administering authority under the EP Act. These model conditions have been used as a guide for
developing environmental protection commitments relating to water management and for appropriate
conditions fa the draft EA Appendix AAfor the Project.

TheModel water conditions for coal mines in the Fitzroy bépimvide a set of model conditions to form
the basis of water related environmental protection commitments in an EA for coal mines located within
the Fitzroy Basin.

2 https://www.detsi.qld.gov.au/_global/policyegister/policyregisterpdf?getdoc=1933&name=eman-assessing
consequencéhydraulicperformance.pdf
3 https://www.detsi.gld.gov.au/_global/policyegister/policyregisterpdf?getdoc=1936&name=1g-modetmining

conditions.pdf
4 https://www.detsi.qld.gov.au/_global/policyegister/policyregisterpdf?getdoc=1561&name=ig-water-conditionsmines
fitzroy.pdf
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24.2.10 Water Act 2000

In Queensland, th&Vater Act 200Q(Water Act) is the primary statutory document that establishes a
framework for the planning, allocation and use of Aol water. The Water Act is primarily administered

by theDepartment of Natural Resources and Mines, Manufacturing and Regional and Rural Development
(DNRMMRRD) and the Department of Local Government, Water and Volunteers.

The main purposes of the Water Act, as relevant to the Project, include for the following:

f ¢KS &dzadlAylroftS YIyYylFI3aSYSyd 27F vdzsSSyatlyRQa gl (
planning, allocation and use of water; and riverine protection.
The sustainable and secure water supply for designated regions.

The management of impacts on underground water caused by the exercise of underground water
rights by the resource sector.

1
1

The Project does not require a licence or permit under the Water Act to take surface waters for water
adzLLx & 2 GKS tNRB2SOGx Fa Fff gk GSNJ NBIljdzANBR F2N
systems or existing external water supplies.

The right to take associated water comes with monitoring and reporting obligations under the MR Act
and the Water Act. The MR Act requires that the volume of associated water taken is measured and
reported. Obligations undeChapter 3 of thaVater 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 (UWIBRSY, where necessaryentering

into make 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 with
subartesian 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 unaemgd water rights.

A watercourse is defined by the Water Act as a river, creek or stream in which water flows permanently
or intermittently and includes the bed and banks and any other element of a river, creek or stream
confining or containing wateDNRMMRRBave published a watercourse identification map of the State
that shows: watercourses (other than their lateral limits), the downstream limit of watercourses, drainage
features, lakes and springs.

Under the Water Act, the defined watercourses in the vicinity of the Project are:

1 Isaac River
9 Cherwell Creek
1 the downstream reach of Conrock Gully (the upstream reach is a defined drainage feature).

A diversion of Conrock Gully is proposed for the Projdader Section 97 and 98 of the WatertAc
diversions associated with an EA (Secf@j or resource activity (Section 98) are approved through the
EA processand therefore, a separate water licence is not required.

Placing fill or excavating in a watercourse will require a riverine protection permit (RPP) if the activity does
not comply with guidelines for Riverine protection permit exemption requirenertee proponent will
obtain a RPP if the exemption requirements cannot be met.

A Quarry Material Allocation Notice will not be required for the Project as riverine materials will not be
taken with the intent to be sold or used for productive purposes.

5 https://www.rdmw.qld.gov.au/_shareetontent/policy-register/policyregisterpdf?getdoc=726&name=riveringrotection
permit-exemptionrequirements.pdf
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24.2.11 Water Plan (Fitzroy Basin) 2011

TheWater Plan (Fitzroy Basin) 20(Aitzroy Basin WRyas developed under the Water Act to define the
availability of water in the Fitzroy Basin and:

provide a framework for sustainably managing water and the taking of water

identify priorities and mechanisms for dealing with future water requirements

provide a framework for establishing water allocations

provide a framework for reversing, where practicable, degradation in natural ecosystems
regulate the taking of overland flow water

regulate the taking of groundwater.

= =4 =8 -8 A -9

The Project falls within the Isaac River-$asin area of the Fitzroy Basin Resources Operations Plan 2014
(DNRM, 2015).

The Project is located within the Fitzroy River catchment which is managed under the Fitzroy Basin WP,
which is subordinate legislation under the Water Athe plan covers surface water (zone WQ1301)
associated with Isaac River, and groundwaters (zone WQ4 Bit@roy Basin groundwatersljhe 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:

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

1 Isaac Connors Groundwater Unit 2, containing alla@uesian aquifers within the Isaac Connors
GMA other than the aquifers included in Isaac Connors Groundwater Unit 1.

In the Project area and surrounds the 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 Projectur within the Isaac Connors Groundwater Unit 1, with

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

The Project occurs within zone 34 within the Fitzroy Basin on plan WQ1310flth& I | O -basind S NJ { dz
9+& | YR 2 vhaQderm godisifor WaeBqudlitg piahagement that protect environmental

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

LY FTRRAGAZ2YS OKEAAYLAKEAOI WROSNIhE@ LINE GARS 2vha F2N
term irrigation, against which the water quality data from the Project monitoring bores has been
compared.

24.2.12 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 tNéater Plan (Great Artesian Basin and Other Regional
Aquifers) 201are applicable within the Project area.

24.2.13 Fisheries Act 1994

Approval under therisheries Act 199%br waterway barrier works within waterways is not required as

mining activities on a mining lease are exempt from the Abere are no declarefish habitat areas in

the area of theProjec & | O RefedidGhdp®rasbor additional information on waterway barriers.

2 KSNBE NBfSQOIyids GKS t Ne2SOGQa | OUAODAGA SAccepted 61 G SN,
development requirements for operational work that is constructing or raising waterway barrier works

(DPI, 2025) (Waterway Barrier Works guideline).
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24.2.14 IESC Cross Reference

Table24-1 providesa cross reference table identifying where the requirements of the IESC Guidelines
have been addressed this Chapter 23 Chapter 24 Chapter 25Appendix | Appendix Jand Appendix

K Blank cells infable24-1 indicate that a particular appendix to the EdBes not address the IESC
information requirement.
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Table24-1 IESC Cross Reference Table

IESC Requirement

EIS Section Reference

Appendix

(Surface

Water)

| Appendix

(Flooding)

J

Appendix K

(Groundwater)

Description of the proposed projectGeneral

Provide a regional overview of the proposed project area, including a descri
of the geological basin, coal resource, surface water catchments, ground
systems, watedependent assets (including terrestrial and aquatic GDES),
past, present andeasonably foreseeable coal mining and CSG developmentg

235, 243 244 2445
24.4.424.524.6

Sectiors 1, 2,
3,9.9

Sectiors 1, 2,
3

Sections 1, 3, 4, 5
6

5SA0NROS GKS LINRLIRAalfQa tf20FiA2yX
and the means by which it is likely to have a significant impact on water reso
and waterdependent assets.

23.2, 23.5, 23.7,24.12
24.13 24.14 24.16

Section 4

Sections 1, 10

Assess the frequency (and time lags, if any), location, volume and directi
interactions between water resources, including surface water/groundw
connectivity, interaquifer connectivity and connectivity with sea water.

245 24111
24.11.624.14.2

24.11.2

Section 5.4

Description of the proposed projeat Regulatory context

5S40NAO0S (GKS adGlddzi2zNE O2yGSEGEZ A
within the regulatory assessment process and any applicable water manage
policies or regulations.

24.2

Section 1

Section 1

Section 2

Describe how potentially impacted water resources are currently being regu
under state or Commonwealth law, including whether there are any applic
standard conditions.

24.224.2.324.2.4

Section 2

Describe existing water quality guidelines, environmental flow objectives and
requirements (e.g., water planning rules) for the surface water catchments
groundwater basins within which the development proposal is based.

242 2425 24.2.6 24.2.7,
243 24.3.1 2432 245
24.5.624.5.6.3

Sections 1, 2

Sections 1, 2

Section 2

Describe public health, recreation, amenity, Indigenous, tourism an
agricultural values for each water resource, and the plans relevant to

management and protection.

24.3 24.3.1, 24.3.2 24.3.7,
24.524.5.624.624.6.2

Sections 2, 3

Sections 2, 5.6

Description of the proposed projeat Groundwater context

Reach Environmental
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EIS Section Reference | Appendix J Appendix K

(Flooding) (Groundwater)

IESC Requirement

Appendix
(Surface
Water)

Describe and map the geology at an appropriate level of horizontal and ve 24.4,24.4.524.5 Section 4
resolution, including:
1 definition of the geological sequence(s) in the area, with names| 24.4,24.4.524.5 Sections 4, 5
descriptions of the formations and accompanying surface geology,-c
sections and any relevant field data
1 identification of hydrogeological sequences and characteristics. 24.424.45245 Sections 4, 5

Define and describe or characterise significant geological structures (e.g., 1
folds, intrusives) and associated fracturing in the area and their influenc
groundwaterg particularly groundwater flow, discharge or recharge.

24.4 2441244524457

Sections 1.4, 4.2,

1 Provide geological maps appropriately annotated with symbols
denote fault type, throw and the parts of sequences the faults interg
or displace (e.g., Murray and Power 2021).

24.424.4.1,24.4524.45.7

Sections 1.4, 4.2,

91 Include discussion of how the faults potentially influence regitale
groundwater conditions.

2441524457

Sections 1.4, 4.2,

Describe the likely recharge, discharge and flow pathways for all hydrogeol
units likely to be impacted by the proposed development.

245245324542455

Sections 3, 5.5, 7
10

1 Identify current stressors, including impacts from any currently apprg

24524.5324542455

Sections 3, 5.5, 7

projects. 10

Describe the existing water quality of all aquifers in the project area. 24.524.5.6 Sections 5.6

1 Where groundwater is to be used for a given purpose such as irrigg 24.5 24.5.6 Sections 5.6

compare the data with relevant guideline values (ANZG 2018)
regional and local water quality objectives.

Description of the proposed projeat Surface water context

Describe the watercourses, standing waters and springs across the site, incl{ 24.3.324.3.424.3.524.3.8 | Section 3 Section 2 Sections 3.2, 8

24.3.9

Reach Environmental
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IESC Requirement EIS Section Reference Appendix | Appendix J Appendix K

(Surface

Water)

(Flooding)

(Groundwater)

1 drainage patterns and key surface water and floodplain features 24.3.324.3.424.3.524.3.8 | Section 3 Section 2 Section 3.2
24.3.9
1 hydrological regimes (especially ecologically relevant components sy 24.3.3 24.3.4 24.3.524.3.8 | Section 3 Section 2 Sections 3.2, 8
durations, timing and frequency of periods when no surface watg 24.3.9
present)
1 current stressors, including impacts from any currently approved proj¢ 24.3.3 24.3.4 24.3.524.3.8 | Section 3 Section 2 Sections 3.2, 8
24.3.9
Describe the existing water quality of surface waters potentially impacted by 24.3 24.3.6 Section 2 Sections 5, 8
proposed development. Section 3.7
Section 9.10
1 Include comparison to relevant default guideline values (ANZG 2018 24.3 24.3.624.12.10 Section 2 Sections 5, 8
regional and local (or sitspecific) water quality objectives. Section 3.7
Section 9.10

Description of the proposed projeat Ecological context

Describe the ecological watelependent assets in and near the propos
development area, including:

24.4 2442 2443 24.6
24.6.324.6.425.5, 25.6

Section 5.6, 5.7
10.1

1 water-dependent fauna and flora and their habitats, including GDEs| 24.4 24.4.2 24.4.3 24.6 Section 5.7
Doody et al. 2019) 24.6.324.6.4 25.5, 25.6
1 their current condition and environmental values 24.4, 2442 24.4.3 24.6 Section 5.6, 5.7
24.6.324.6.4 25.5, 25.6
1 stressors that currently affect each ecological wadependent asset| 24.4 24.4.2 24.4.3 24.6 Sections 5.7, 10.1

including stressors that alter the quantity and/or quality of water requi

by each asset in and near the proposed development area.

24.6.324.6.4 255, 25.6

Environmental impact assessmentGeneral

Reach Environmental
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IESC Requirement

EIS Section Reference Appendix | Appendix J Appendix K
(Surface (Flooding) (Groundwater)
Water)

Describe the intensity, duration, magnitude, timing and geographic extent of
LRGSYGAFE AYLI Ol alLISOATeAy3d GKS A
on the environmental condition and human values of each water resource.

23.2, 235, 23.7,24.12
24.13 24.14 24.16

Sections 8, 10

For proposed expansions or modifications, distinguish potential impacts
those of the existing project, and include the likely contribution of the propg
expansion to potential cumulative impacts.

23.5, 23.5.224.3.9 24.4.4
24.7,24.7.124.7.1.224.7.4
2411 24112 24114
24.11.5 24.11.6 24.12.6
24.13.524.14.524.14.5.6

Section 8, 10

Assess the significance of each impact with reference to the range of sy
behaviour found under prelevelopment conditions and natural environment
and climatic variability.

24.12 24.13 24.14 24.16

Sections 8, 10

Environmental impact assessmentRiskbased assessment

2412 24.13 24.14 24.15
24.16

Identify and assess all potential environmental risks to water resources and-w 23.9. 23.9.523.9.7,23.9.8 Section 10
relatgd ass_ets, and their ppssmle impacts. In §electlng aaﬂ§kssment approact 2412 2413 24.14 24.15
consideration should be given to the complexity of the project and the probal 24.16
and@ 0 Sy Al f O2yaSldsSyo0Sa 2F (GKS LINE ~
Describe the consultation with relevant stakeholders and regulators about 23.8 Section 10
likely risks to water resources and watelated assets. This initial engageme
should include agreement about the nature of the action, which assets (inclu
water resourcey may be impacted, and the likely sources of impacts and
receptors that may be affected.
The risk assessment should include a systematic and evidssesl assessmer| 23.9. 23.9.5, 23.9.7, 23.9.8 Section 10
of: 24.12 24.13 24.14 24.15
24.16
1 the sources of environmental impacts in the project area 23.9.23.9.5, 23.9.7,23.9.8 Section 10

Reach Environmental
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IESC Requirement EIS Section Reference Appendix | Appendix J Appendix K

(Surface (Flooding) (Groundwater)

Water)

1 the exposure pathways by which impacts may be transferred from th 23.9. 23.9.5, 23.9.7, 23.9.8 Section 10
sources to_water resources (receptors), presente_d as one or more in 2412 24.13 24.14 24.15
pathway diagrams (IPDs) based on ecohydrological conceptualisatio 2416

1 the likely response of each receptor, especially when the impact(s)| 23.9. 23.9.5, 23.9.7, 23.9.8 Section 10
be severe and likely to cause irreversible damage (posing a high risk 2412 2413 24.14 24.15

24.16
1 WK2G alliaQs 2N FNBlFa Ay GKS LJ239.2395,239.7,239.8 Section 10

occur close to impact sources) where risks are especially high

24.12 24.13 24.14 24.15
24.16

WK20G Y2YSyidaQzr 2N LISNA2R& RdzNJ
activities are likely to generate major impact) when risks are espeg
high.

23.9.23.9.5,23.9.7,23.9.8

24.12 24.13 24.14 24.15
24.16

Section 10

Specify where and how each risk can be avoided or mitigated (or, as a last 1 23.9. 23.9.5, 23.9.7, 23.9.8 Section 11
requires appropriate offsets and/or a conservation payment), and: 24.12 24.13 24.14 24.15

24.16

1 provide evidence (preferably from equivalent activities and regions) 23.9. 23.9.5, 23.9.7, 23.9.8 Section 11
the feasibility and effectiveness of mitigation or offset methods 2412 2413 24.14 24.15

24.16

1 describe how monitoring will be able to demonstrate the effectivenes| 24.12 24.12.1Q 24.12.11 Section 11
the mitigation measures. 24.13 24.14 24.15 24.15.3
24.15.4.424.15.4.624.16
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IESC Requirement EIS Section Reference Appendix | Appendix J Appendix K

(Surface (Flooding) (Groundwater)

Water)

Describe the risks of potential cumulative impacts of all past, present
reasonably foreseeable actions and activities that are likely to impact on v
resources, including from multiple stressors arising from the proposed action

23.5, 23.5.2,24.3.9 24.4.4
24.7,24.7.1,24.7.1.224.7.4
2411, 24112 24114
24.11.5 24.11.6 24.12.9
24.13.5 24.145 24.14.5.6
24.16

Sections 8, 10

Specify all sources of uncertainty in the assessments of each risk and descril 23.2.5,24.7, 24.7.3 24.7.4 Sections 8, 9
information has been and will be collected to reduce this uncertainty. 24.8 24.9 24.11 24.11.2

24.11.924.11.10
Investigate relevant context for the risk assessment, such as bioreq 24.16 24.16.1 24.16.2 Section 2

assessments, Commonwealth and state water resource plans (e.g., [dDading
Basin Plan, Hunter River Salinity Trading Scheme) and state processes such
that apply in the 82NJ G / dzYdzf I GA @S al ylF3aASYSyi
Joint Industry Framework on Coal Seam Gas.

24.16.324.16.4

Assess residual risks remaining after the implementation of the prop
mitigation and management options, to determine whether these effectiy
reduce risks to an acceptable level based on the identified environmg
objectives.

2412 24.13 24.14 24.15
24.16

Section 10, 11

Environmental impact assessmegtModelling of water storage and movement

Incorporate causal mechanisms and pathways identified in the risk asses
(e.g., IPDs) in conceptual and numerical modelling. Use the results of these n
to update the risk assessment.

23.9. 23.9.5, 23.9.7, 23.9.8

24.6 24.6.3 24.6.3.8 24.7,
2473 24.74 24.8 24.9
2410 2411 24111
24.11.2 24114 24.11.5
24.11.624.11.824.16

Sections 8, 10
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IESC Requirement

EIS Section Reference

Appendix
(Surface
Water)

| Appendix J

(Flooding)

Appendix
(Groundwater)

K

Provide a detailed description of all analytical, numerical and conceptual mq 23.9. 23.9.5, 23.9.7, 23.9.8 | Section 6 Section 5,/ Section 7
gfnedlb aer(ljdina;gdi?oer;crlgdnioggﬁinewdence (e.g., expert opinion, analogue 24.6 24.6.3 24.6.3.8 24.7. | Section 8 ﬁppzzg:i BA,
ploy g 2473 2474 248 249 PP
24.1Q 2411, 24.11.1
24.11.2
Explain the conceptualisation of the system(s), including multiple conce| 23.9. 23.9.5, 23.9.7, 23.9.8 | Section 4 Appendix A, Section 6,7
mo_dels if appropriate. Descr.lbe the data and _mfor.matlon, mclu_dmg fleld data 24.6 24.6.3 24.6.3.8 24.11 | Section 6 Appendix B
which the models are based; all key assumptions; and model limitations and 24111
consequences. A Section 8
Calibrated models require adequate monitoring data from either the project § 23.9. 23.9.5, 23.9.7, 23.9.8 | Section 6 Appendix A, Section 7
or sites represe_ntgtlve of local cgndltlons, ideally with c.allbratlon targgts r.eI 247 2473 248 2483 Appendix B
to model predictions. Summarise the extent to which parameterisation
. . . . ) 24.11,24.11.2
consistent with egectations based on literature values, outcomes of field
laboratory investigations, or with values obtained by calibration in similar ne
applications.
Where possible, verify models by using past and/or existing site monitoring| 23.9. 23.9.5, 23.9.7, 23.9.8 Appendix A | Section 7
that were not used for calibration. 24.824.8.324.1124.11.2
Assess the quality of, and risks and uncertainty inherent in, the data us¢ 23.9. 23.9.5, 23.9.7, 23.9.8 | Section 6 Appendix A, Sections 7, 8,9
estapllsh baselllne- conditions apd in mgdelllng, par.tlcularly with respec 247 2473 248 2483 | Section7.5 Appendix B
predicted potential impact scenarios. Identify key gaps in data and knowledgs
; 24.11,24.11.2
describe how thegan be addressed.
Describe the various stages of the proposed project (construction, operatior] 23.5, 23.9. 23.9.5, 23.9.7 Section 4.4 | Section 4,| Sections 7, 8
rehabilitation) and their incorporation into the model. Provide predictions| 23.9.8 . Section 5.6,
: . ; Section 6 :
changes and recovery in each water resource for the life of the project and be Section 7.5
) . . . . 24.7, 24.7.3 24.8 24.8.3 .
including anassessment of the impacts of climate change where applicable, Section 7.4
cumulative impacts 24.11, 24.11.2 24.7.4.14 _
' 24.8.1224.11.11 Section 8.4
Provide a program for reviewing and updating models as more data| 24.7.4.1524.15.3 24.15.3.9 | Section 7.5 Section 7

information become available, including reporting requirements.
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IESC Requirement EIS Section Reference Appendix | Appendix J Appendix K
(Surface (Flooding) (Groundwater)

Water)

Environmental impact assessmegtGroundwater

Undertake groundwater modelling in accordance with the Australian groundw 24.2.1,24.11.224.11.3 Section 7
modelling guidelines (Barnett et al. 2012), including independent peer review

Describe each hydrogeological unit as incorporated in the groundwater m{ 24.5 Section 7
including the thickness, storage and hydraulic characteristics, and hyd
linkages between units, if any.

Describe the existing recharge/discharge pathways of the units and the chq 24.5 24.11.4 24.11.5 Section 5.5
that are predicted to occur upon commencement, throughout, and a] 24.11.624.11.724.11.8
completion of the proposed project.

Select and justify appropriate boundary conditions across the model doma| 24.11.224.11.3 Section 7,

enable a comparison of groundwater model outputs to seasonal field observat Appendix H ang
Appendix |

Where possible, calibration should incorporate measurements of § 24.11.224.11.3 Section 7, 8

potentiometric head (or pressure) and flux, such as measured mine inflov
measured discharges to streams or springs.

Undertake sensitivity analysis of boundary conditions and hydraulic and stq 24.11.224.11.9 24.11.10 Section 9
parameters, and justify the conditions applied in the final groundwater mo
Where the interaction between surface water and groundwater is import
parameters describinghkir connectivity, such as riverbed conductance, shoulg

assessed.
Assess the potential impacts of the proposal, including how impacts are preq 24.11, 24.11.2 24.11.4 Section 8, 10
to change over time and any residual lelegm impacts. Consider and describe:| 24.11.5 24.11. 24.11.7
24.11.824.14
1 any hydrogeological units that will be directly or indirectly dewatereq 24.11, 24.11.2 24.11.4 Section 8, 10

depressurised (including lateral effects), interactions between wq 24.11.5 24.11.6 24.11.7
resources (inteaquifer connectivity), and connectivity with sea water| 24.11.§24.14
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IESC Requirement EIS Section Reference Appendix | Appendix J Appendix K

(Surface (Flooding) (Groundwater)

Water)

1 the magnitude, extent and change over time of drawdown/moundi 24.11, 24.11.2 24.11.4 Section 8, 10
including the time for postlevelopment equilibrium to be reached 24115 24.11.6 24.11.7
24.11.824.14
1 the extent of impacts on surface water/groundwater connectivity, wat 24.11, 24.11.2 24.11.4 Section 8, 10
dependent assets, flow direction and surface topography, inclu¢ 24.11.5 24.11.6 24.11.7
resultant impacts on the groundwater balance 24.11.824.14 24.14.2
1 the potential range of drawdown at each affected bore, and clej 24.11, 24.11.2 24.11.4 Section 8, 10
articulate the spatial and temporal scales of impacts on other water u| 24.11.7 24.14 24.14.1
1 the potential impacts on hydraulic and storage properties | 24.11, 24.11.2 24.11.4 Section 10
hydrogeological units, including changes in storage, potential for phy| 24.11.5 24.11.6 24.11.7
transmission of water within and between units, and estimates| 24.11.§ 24.14 24.14.2
likelihood of leakage of contaminants through hydrofpepcal units 24.14.324.14.4
1 the possible fracturing of and other damage to confining layers. 24.11,24.11.2 Section 10
Undertake an uncertainty analysis of key predictive outputs (i.e., quantitig 24.2.1,24.11.224.11.3 Section 9
interest as per Peeters and Middlemis 2023).
For each relevant hydrogeological unit, describe the proportional increas 24.11.224.11.524.12.4 Section 10
groundwater use and impacts as a consequence of the proposed project, incl
an assessment of any consequential increase in demand for groundwater
towns or other industis resulting from associated population or economic gro
due to the proposal.
Environmental impact assessmentSurface water
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IESC Requirement EIS Section Reference Appendix | Appendix J Appendix K
(Surface (Flooding) (Groundwater)
Water)

For flood estimation, use methods in accordance with the most recent publicy 24.8 24.8.3 Section 5,

of Australian rainfall and runofBall et al. 2019); for rainfallinoff modelling, use Appendix A

methods as outlined by Vaze et al. (2012); and for the modelling of water an
balances related to mine water management, refer to the water accoun
framework (Minerals Council of Australia 2022onsider the relevance of region
information (see Nathan and McMahon 2017). It is expected that flood risks
assessed for annual exceedance probabilities of at least 1% (i.e., 1 in
however, in many instances it may be necessary to estimatd§l with rarer
annual exceedance probabilities, such as 0.1% (i.e., 1 in 1,000), or events
have a negligible chance of being exceeded (the probable maximum flood).

Describe all potential impacts of the proposed project on surface waters. Incl{ 24.7.4 24.8 24.9, 24.1Q | Section 7 Section 5,
clear description of the impact on the resource and the likelihood | 24.1224.1324.16 . Section 7
. S Section 8
consequences of the impact. Consider:
Section 9
1 impacts on streamflow under the full range of flow conditions, focug 24.8 24.9, 24.10 24.12 | Section 7 Section 5,
on metrics that are most relevant to ecologically important flg 24.12.324.13 24.16 . Section 7
o > Section 8
components (e.g., the timing, frequency and variability of zara low
flow days, low flows exceeded 90% of the tirfflew pulses related ta Section 9
ecological processes such as spawning and migration) as well as
relevant to water supply reliability
1 impacts associated with surface water diversions 24.8 24.9 24.1Q 24.13.4 | Section 7 Section 5,
24.13.4.4 . Section 7
Section 8
Section 9
1 impacts on water quality, including consideration of mixing zones ( 24.7.4 24.7.4.6 24.7.4.7 | Section 7 Section 5,
areas downstream of discharges where water quality objectives do 24.7.4.8 24.12 24.12.2 . Section 7
. : Section 8
apply) if applicable 24.12.5
Section 9
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IESC Requirement

EIS Section Reference

Appendix
(Surface
Water)

| Appendix
(Flooding)

J Appendix K

(Groundwater)

1 the quality, quantity and ecotoxicological effects of operational § 24.7.4 24.7.4.6 24.7.4.7 | Section 7 Section 5,
emergency discharges of water (including saline water) at different fl{ 24.7.4.§ 24.12  24.12.2 Section 8 Section 7
and the likely impacts on water resources and watependent assets | 24.12.5 24.14.5 24.14.5.4

24.14.5.5 Section 9

1 landscape modifications such as subsidence, voids,-nebstbilitation | 23.9. 23.9.5, 23.9.7, 23.9.8 | Section 7 Section 5,
Iandform collapses.and agite earthworks (lncludlng disturbance of'ac 23.6.4, 23.7.24.8 24.8.1Q | Section 8 Section 7
forming or sodic soils, roadway and pipeline networks), and describe 24.8.11 24.9 24.9.3
these could affect surface water flow, surface water quality, erosion 24'9'3 3 24 9 4 24 9'4'3 Section 9
sedimentation within and downstreamwf the project area. 24.12 24.12.3

Identify processes to determine surface water quality guidelines and qual 24.3 24.3.2 24.3.6 24.7.3 | Section 2
thresholds which incorporate seasonal variation but provide early indicatio| 24.7.4  24.12  24.12.2 .
- Section 9.10
potential impacts on assets. 24.12.10
Assess the risks of flooding (including channel form and stability, water | 24.8 24.9,24.1Q 24.13 Section 5,
depth, extent, velocity, shear stress and stream power) and the impacts of flog Section 7
on waterdependent assets, project infrastructure and the final project landfon
Identify and evaluate the quality (including uncertainty) and other aspect| 24.3 24.3.524.8 24.8.3 Section 3.4 | Section 2,
streamflow and other hydrological data, such as proximity to rainfall stations Section 3.7 Section 5

stream gauges, duration of data records, and whether missing data have
patched.

Develop and describe a plan for ongoing ecotoxicological monitoring, incld
direct toxicity assessment of discharges to surface waters where appropriate

24.12.1024.12.11

Environmental impact assessmenqtEcology

Assess direct and indirect impacts of the proposed project (e.g., lands
modifications such as voids, @ite earthworks, roads, pipelines and strea
channel diversions, mine dewatering, operational releases of water affecte
mining or CSG activitieen waterdependent ecological assets such as flora

fauna dependent on surface water and groundwater, including springs and

GDEs.

2414 24145 24.14.6
257.3,25.10
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EIS Section Reference

IESC Requirement

Appendix | Appendix J Appendix K
(Surface (Flooding) (Groundwater)

Water)

Using suitable IPDs based on an initial ecohydrological conceptualisation, dg 24.6.3 24.6.3.8 24.11.1 Sectiors 6, 10.1
the likely causeeffect mechanism(s) from impact sources to each recep 25.7.3, 25.10
Consider:
1 direct and indirect impacts on aquatic and watlgpendent terrestrial| 24.14 24.14.5 24.14.6 Sections 6, 10.1
populations, species and communities, including those whose w 25.7.3, 25.10
dependence may not yet be demonstrated (e.g., terrestrial GDES)
1 how predicted alterations of the hydrological regime (especii 24.14 24.14.5 24.14.6 Sections 6, 10.1
ecologically relevant components such as durations, timing and frequ| 25.7.3, 25.10
of periods when no surface water is present; and timing and duratio
overbank flooding) in standing and flowing wet might affect each
water-dependent ecological asset in and near the project area at a r:
of temporal scales (e.g., seasonal, annual, decadal)
1 how predicted alterations of water quality (including water temperaty 24.14 24.14.5 24.14. Sections 6, 10.1
and salinity) might affect each watelependent ecological asset in ar 25.7.3, 25.10
near the project area at a range of temporal scales (e.g., seasonal, al
decadal)
1 how interactions of predicted alterations of quantities and quality| 24.14 24.145 24.14.6 Sections 6, 10.1
surface water and/or groundwater might affect each watlmpendent| 25.7.3, 25.10
ecological asset in and near the project area at a range of temporal §
(e.g., seasonal, annual, decadal)
1 the likely cumulative impacts of the proposed development with thosq 24.14 24.14.5 24.14.6 Sections 6, 10.1
pre-existing watefintensive activities and other drivers such as clim| 25.7.3, 25.10
change.
For ecological rishased assessment, evaluate the likelihood and consequenc| 24.14 24.14.5 24.14. Sections 6, 10.1
the impacts and their pathways based on the impact assessment and IPDs (o{ 24.16
Fo2@3S03 LI NIAOdz NI & F2N) KAIKE& @I
are especilly likely. Consider that some impacts may be especially likely d
LI NI A Odzf I NJ LIKFa8Sa 2F GKS LINRPLRASR
and their associated risks to watdependent ecological assets.
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IESC Requirement

EIS Section Reference

Appendix |

(Surface
Water)

Appendix

(Flooding)

J Appendix K
(Groundwater)

Environmental impact assessmegtWater and salt balances

are stored on site during operations will be managed and disposed of
operations cease, where applicable.

5S5a0ONRAO0S GKS LINPLIZASR RSOSft 2 isie Switér| 24.7,24.7.324.7.4 Section 4 Section 4,
management infrastructure, including modelling to demonstrate Section 6 Section 5
AYFNI a0 NHzOGdzNBE Q& | RSljdzZl 08 dzy RSNJ |
extremes associated with prediateclimate change. Section 7
Provide salt balance modelling that includes stores and the movement ol 24.7,24.7.324.7.424.12.2 | Section
between stores, and takes into account seasonal and-teng variation. 7.3.10
Section 8
Section 9.6
Indicate the vulnerability to contamination (e.g., from salt production and sali 24.7, 24.7.3 24.7.4 24.12.2 | Section 9.6
of, and the likely impacts of contamination on, the identified wadependent| 24.12.5 24.14.5 24.14.
ecological assets. 25.10, 25.10.5, 25.10.8
Identify how produced water, brine and waste from water treatment plants t| 23.9,23.94,23.9.11 Section 4.11

Provide a quantitative sitéevel water balance model describing the total walf

24.7,24.7.324.7.4

Section 6,

supply and demand under a range of rainfall conditions and allocations of \ Section 7

for mining activities (e.g., dust suppression, coal washing), including all sourct

uses.

Provide estimates of the quality and quantities of operational discharges unde| 24.7, 24.7.3 24.7.4 24.12.2 | Section 7.3.4
median and wet conditions, potential emergency discharges due to uny 24.12.524.14.524.14.6 Section 7.3.5
events, and the likely impacts on watdependent ecological assets. Section 9.6

Environmental impact assessmegtGeochemistry (e.g., acidulfate soils)

Identify the presence and potential exposure of asidfate soils (including fron
oxidation arising during groundwater drawdown) and other geochemical sou
of contaminants and extreme pH.

23.8.4,238.5, 23.9.7
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IESC Requirement EIS Section Reference Appendix | Appendix J Appendix K
(Surface (Flooding) (Groundwater)

Water)

Identify the presence and volume of potentially aéidming waste rock and fire| 23.8.4, 23.8.5, 23.9.7
grained amorphous sulfide minerals and describe coal reject/tailings materia|
potential exposure pathways.

Identify other sources of contaminants, such as high metal concentration 23.8.4, 23.8.5, 23.9.7
groundwater, leachate generation potential and seepage paths. Where ident| 24.14.3

quantify potential contaminants in coal rejects and leachate with appropr|
testing methods.

Assess the potential impacts on and risks to watependent ecological asset| 23.8.4, 23.8.5, 23.9.7
taking into account dilution factors and including solute transport modelling wh 24.14.3
relevant; representative and statistically valid sampling; and appropriate analy
techniques.

Describe proposed measures to avoid or mitigate risks of impacts on \ 23.5.2,23.7.6,23.8.4, 23.8.5
resources, water users and watdependent ecosystems and species, and proy 23.9.7 24.14.3

evidence for the likely feasibility and effectiveness of these measures. Sj
handling and storagelans for acieforming materials (e.g., edisposal, tailingg
dam, encapsulation) to reduce their risks to watkspendent ecological assets.

Environmental impact assessmegtSubsidence. Not applicable, the Project is not an underground mine and does not involve activities that result in subsidend
Section 23.5.16.

Environmental impact assessmegtChemicals (CSG). Not applicable, the Project is not a CSG actigéySection 23.5.16.

Environmental impact assessmentDrilling and hydraulic stimulation. Not applicable, the Project is not a CSG actisiég Section 23.5.16.

Environmental impact assessmentClosure, rehabilitation and postlevelopment final landforms and voids

Describe the timing and processes planned for cessation of operations an 23.9 24.14.5
closure of the development, particularly any risks of impacts on wag¢gendent
assets that may arise during this phase (e.g., when dismantling and rem
infrastructure). Exjain how such risks will be avoided or mitigated.
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IESC Requirement

EIS Section Reference

Appendix
(Surface
Water)

| Appendix

(Flooding)

J Appendix

(Groundwater)

If appropriate, qualitatively describe the various final landform options that w
considered and their likely legacy impacts on water resources. This context V|
useful for justifying the choice of the proposed final landform and how it avoiq
mitigates risks of legacy impacts on water resources.

23.9, 23.9.2, 23.9.3, 23.9.
23.9.6,23.9.7, 23.9.8

Section 8

Section 5

Section 8

Ideally, describe how land disturbed by mining activities will be progress
rehabilitated to a safe and stable landform that does not cause environme
harm to water resources and is able to sustain one or more approvedrpioghg
land uses (PMLUsJGive details of the consultation with regulators and t
community about the intended PMLUs, the targets associated with f
achievement, and how achievement of these targets may be hampered by
example, site geology and climatic extremes.

23.9,
23.9.11

23.9.9, 23.9.10

If requested by regulators, specify and justify the methods and techniques thg
be used to achieve particular rehabilitation targets and milestones. Explain
these methods may be constrained by projspecific features (e.g., topograph
climate,geology and hydrology).

23.9, 23.9.11

If appropriate, describe how the effectiveness of the proposed rehabilita
methods and techniques for protecting or restoring water resources will
monitored, and present details (e.g., parameters, sampling frequency)
monitoring program for demaostrating successful achievement of the target
PMLUs across the project area after mining or CSG extraction has finished.
monitoring programs should be linked to explicit milestones for completiol
progressive stages of rehabilitation, and shoinidude appropriate baseline dat
against which to judge the effectiveness of the rehabilitation.

23.9,23.9.11

Describe the final landform and any voids that may remain after closure,
specify the predicted legacy impacts that may persist, such as ongoing effe
surface water and groundwater movements and water quality, erosion
sedimentation, and habitatfragmentation of waterdependent species an
communities. Evaluate the adequacy of the modelling underlying th
predictions, especially all sources of uncertainty.

23.9, 23.9.2, 23.9.5, 23.9.
23.9.8

24.11.2 24114 24115
24.11.6 24.11.§ 24.12.3
24.13.2 24.13.3 24.13.4
24.13.724.14.3

Sectiors 8, 10

Sections 5, 7

Sectiors 7,8, 10
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IESC Requirement

Assess qualitatively the likely lotgrm risks of impacts on water resources a
water-dependent assets posed by various options for the final landform de
including complete or partial backfilling of mining voids. Assessment of the
landform forwhich approval is being sought should consider:

EIS Section Reference

23.9,23.9.2,23.9.5

Appendix |
(Surface
Water)

Appendix
(Flooding)

J Appendix

K
(Groundwater)

i stability (e.g., resistance to erosion and slumping), soil geochemistry
quality (relevant for postlosure establishment of vegetation) and tf
likely effects of the final landform on lorigrm surface water ang
groundwater behaviour (e.g., fluxes amdnoff) and on water quality
including salinity, pH, toxicity and concentrations of contaminants

23.8.4, 23.8.523.9, 23.9.6,
23.9.7, 23.9.11, 24.12
24.12.3 2413 24.13.3
24.13.7 24.14 24.14.3,
24.11.2 24114 24115
24.11.624.11.8

Sections 8, 1(

Sections 5, 7

Sections 7, 8, 10

1 geochemistry and its potential effects on seepage through waste
(e.g., fully or partially refilled voids, remnant rock dumps) and on
quality of water exiting from mine adits and other padbsure sources

23.8.5, 23.9, 23.9.7

1 groundwater behaviour and rate and depths of water table recov
including timeframe and final levels of stabilisation

24.11.2 24114 24115
24.11.624.11.8

Sections 7, 8, 10

1 available measures (and their likely effectiveness and feasibility) to g
or mitigate legacy impacts from the final landform and any voids on w
resources and watedependent assets.

24.12.10 24.12.11 24.13.7
24.1524.15.324.15.4

Baseline data

For groundwaters, surface waters and ecological wakgrendent assets thal
have been identified in the riskased assessment, present data that are suffici
to establish predevelopment (baseline) conditions and that have been colleg
at an appropria¢ sampling frequency and spatial coverage of monitoring s
ideally over a period sufficiently long to characterise the impacts of clin
variability.

24.324.424524.6

Section 3.4,
Section 3.7

Section 2

Section 5, 11

Baseline data Groundwater
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IESC Requirement

EIS Section Reference

Appendix | Appendix

(Surface
Water)

(Flooding)

J Appendix K
(Groundwater)

Provide data from surveyed boreholes to demonstrate the varying depths o
hydrogeological units and associated standing water levels or potentiom
heads, including directions of groundwater flow, contour maps and hydrogray

24.5

Section 5.2

Present information from sitspecific studies (e.g., geophysical, coring/wirel
logging) to characterise the local stress regime and fault structure (e.g., da
zone size, open/closed along fault plane, presence of clay/shale smear, fau

or splyys).

244124415245 245.3

Section 1.4

Section 4

Provide sitespecific values for hydraulic parameters (e.g., vertical and horiz(
hydraulic conductivity and specific yield or specific storage characteri
including the data from which these parameters were derived) for each relg
hydrogeologial unit. In situ observations of these parameters should be suffig
to characterise the heterogeneity of these properties for modelling.

24.4.1245245324.11.2

Section 5.3

Provide hydrochemical characterisation (e.g., acidity/alkalinity, elect
conductivity, metals and major ions) and a suitable suite of environmental tra
(e.g., heat; stable isotopes of water; tritium, helium, strontium isotopes) (¢
Kurukulasurigt et al. 2022; OWS 2020) commensurate with the risks of
proposed development to water resources and watkxpendent assets.

244 24471 2442 245
24.5.624.6.3

Section 5.6

Provide sufficient data on physical aquifer parameters and hydrogeochemis
establish predevelopment conditions, including fluctuations in groundwater ley
at time intervals relevant to aquifer processes. This should includeggnes data|
for water levels and water quality that represent seasonal and climatic cycles

24.5

Section 5.6

Provide longerm groundwater monitoring data, including a comprehens
assessment of all relevant chemical parameters to inform changes in ground
quality and detect potential contamination events.

2441245

Section 5

Baseline datag Surface water

Provide data for the hydrological regime of all watercourses, standing waterg
springs across the site, including:

24.3

Section 3.4,
Section 3.7

Section 2
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EIS Section Reference

Appendix
(Surface
Water)

| Appendix
(Flooding)

J Appendix K

(Groundwater)

1 spatial, temporal and seasonal trends in streamflow and/or stang
water levels

24.3

Section 3.4,
Section 3.7

Section 2

1 spatial, temporal and seasonal trends in water quality data (suc
turbidity, acidity, salinity, relevant organic chemicals, metals, metall
and radionuclides).

24.3

Section 3.4,
Section 3.7

Section 2

Baseline data; Ecology

Provide clear statements of the goals of the baseline data, specifying hoy
information will address knowledge gaps (e.g., current ecological conditig
water-dependent assets in the project area, potential impact pathways)
justifying the choice fboparameters and measures.

24.4 2442 2443 24.6
24.6.324.6.425.5, 25.6

Section 5.7

Describe and justify the sampling program (e.g., sampling frequency, locatiqg
impact and control sites) and collection methods for gathering appropr
baseline data on all ecological watgependent assets that have been identified
the riskbasedassessment. The data and methods used may also help ad
information gaps in the IPDs and be used to monitor responses to pred
impacts of the development and the effectiveness of mitigation measures.

244 2442 24.4.3 24.6
24.6.324.6.4 25.5, 25.6

Section 5.7

Ensure ecological sampling methods reflect best practice, are quantitati
needed, and comply with relevant state or national monitoring guidelines (
Queensland Government (2015) for sampling stygofauna). Identify plants
animals (including stydauna and aquatic invertebrates) to the lowest feasi
taxonomic resolution to optimise the value of the baseline data. Where poss
make baseline data publicly available.

24.4 2442 2443 24.6
24.6.324.6.4 255, 25.6

Section 5.7

Identify potential aquatic and terrestrial GDEs, using the method outlineg
Eamus et al. (2006) and information from the GDE Toolbox (Richardson et al.
the GDE Atlas (CoA 2023) and the GDE Explanatory Note (Doody et al. 2014

244 2442 2443 24.6
24.6.324.6.4

Section 5.7

Present information on the distribution of potential aquatic and terrestrial G
within and near the project area, and explain how their groundwater dependg
has been groundruthed and on which hydrogeological units they are likely,

depend (see Doodgt al. 2019).

24.4 2442 2443 24.6
24.6.324.6.4

Section 5.7
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IESC Requirement

EIS Section Reference

Appendix

(Surface
Water)

| Appendix

J Appendix K

(Groundwater)

Monitoring and management

details of trigger action response plans (TARPs) for valued assets and
resources that are at greater risk of impacts from the proposed development

Describe the rationale for selected monitoring parameters and their samy 24.12.8 24.12.1Q 24.12.11 | Section 9.10 Section 11
duration, frequency and methods, including the use of satellite or aerial ima 24.15.3 24.15.4 24.15.4.4
to identify and monitor largescale impacts. Target monitoring programs to addr| 24.15.4.6
key areas of ocertainty, especially for valued assets and water resources tha
at greater risk of impacts from the proposed development.
Ensure water quality monitoring complies with relevant National Water Qu{ 24.12.1024.12.1124.15.3 | Section 9.10 Section 5.6 and 1]
Management Strategy guidelines (ANZG 2018) and relevant legislated
protocols (e.g., Queensland Government 2018).
Identify and justify monitoring sites representative of the diversity of potenti{ 24.15.3 24.15.4 24.15.4.4 | Section 9.10 Section 11
affected waterdependent assets and the nature and scale of potential impd 24.15.4.6
Match suitably replicated control and reference sites (BACI design, Downes
2002) to emable detection and monitoring of potential impacts.
Describe the processes employed to determine impact thresholds for w{ 24.15.424.15.4.424.15.4.6 | Section 9.10 Section 11
dependent assets (e.g., threshold at which a significant impact on an asse
occur).
Describe proposed mitigation and management actions, and their adequac] 24.15.424.15.4.424.15.4.6 | Section 4 Section 11
each significant impact identified, including any proposed mitigation or of .
: o Section 5
measures for longerm impacts post mining.
Section 9
Identify modifications or alternatives to avoid, minimise or mitigate poten 24.12.624.13.524.14.5.6 | Section 9 Section 11
cumulative impacts, and provide evidence of the likely success of these mea .
. Section 9.9
(e.g., case studies).
Propose adaptive management measures and management responses, | 24.15.424.15.4.424.15.4.6 | Section 4.1 Section 11

Monitoring and management Groundwater
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IESC Requirement EIS Section Reference Appendix | Appendix J Appendix K
(Surface (Flooding) (Groundwater)

Water)

Describe a robust groundwater monitoring program using dedicated groundw 24.15.3 Section 11
monitoring boresq including nested arrays where there may be connecti
between hydrogeological unitg and targeting specific aquifers, providir
information on the groundwateregime and on recharge and discharge proceg
and identifying changes in quantities and quality of groundwater over time.

Where reinjection schemes are proposed to manage wastewater (e.g., mar Not applicable
aquifer recharge), the monitoring program should include components specif
targeted at identifying any potential impacts from this management action.

Monitoring and management, Surface water

Identify and justify dedicated sites to monitor hydrology, water quality, § 24.10.7 24.12.9 24.12.1Q | Section 9.10
channel and floodplain geomorphology before, during and for a suitable pq 24.12.11
after the proposed development.

Describe a surface water monitoring program that will collect sufficient dat{ 24.12.1024.12.11 Section 9.10
detect and identify the cause of any changes from established baseline cond
and assess the effectiveness of mitigation and management measures
program should:

1 include baseline monitoring data for physichemical parameters, as we 24.12.1024.12.11 Section 9.10
as contaminants (e.g., metals)

1 compare physicehemical data to national/regional guidelines or to sij 24.12.1024.12.11 Section 9.10
specific guidelines derived from reference condition monitoring
available

1 identify baseline contaminant concentrations and compare these 24.12.1024.12.11 Section 9.10

national guidelines, allowing for local background correction (g
bioavailability) if required.

Monitoring and management; Ecology
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IESC Requirement

Provide clear statements of the goals of the monitoring program, specifying
the information will address knowledge gaps about, for example, changg
abundance, composition and condition of ecological watependent assets i
and near the project ar@ Ensure that the monitoring program is powerful enou
to detect relevant changes that indicate significant impacts or where manage
and mitigation measures are not working as predicted.

EIS Section Reference J Appendix K

(Groundwater)

Appendix
(Surface
Water)

| Appendix
(Flooding)

24.15.424.15.4.424.15.4.6
25.10.6

Describe and justify the monitoring program (e.g., sampling frequency, locatig
impact and control sites) and collection methods for gathering appropr
monitoring data on all ecological watéependent assets that have been identifig
in the riskbased assessment. Where possible, match the methods to those ug
the baseline surveys so that the data are directly comparable and can be us
monitor responses to predicted impacts of the development and the effective
of mitigation measures.

24.15.424.15.4.424.15.4.6
25.10.6

Ensure that all proposed ecological monitoring uses standard sampling me|
that reflect best practice and are quantitative if needed. Identify plants and ani
(including stygofauna and aquatic invertebrates) to the lowest feasible taxon
resolution to optimise the value of the monitoring data, and strive to make th
data publicly available.

24.15.424.15.4.424.15.4.6
25.10.6

Describe how the monitoring data will be analysed and reported, specifying
the information will feed back into regular assessment of whether (and wh
impacts are occurring and whether mitigation measures are being effective. E
that this informaion is explicitly linked to TARPs that guide adaptive managen
of impacts of the proposed development on ecological watependent assets if
and near the project area during and for a suitable period after the propq
development.

24.15.424.15.4.424.15.4.6
25.10.6

Specify and justify all proposed management and mitigation measures to pr,
ecological watedependent assets that were identified in the Frs&sed
assessment. Present relevant evidence to demonstrate the likely effectiveng
these measures. Specifypw the data to be collected in the monitoring progra
will illustrate the effectiveness of these management and mitigation measures
present relevant TARPs describing this adaptive management.

24.15.424.15.4.424.15.4.6
25.10.6

Reach Environmental
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IESC Requirement EIS Section Reference Appendix | Appendix J Appendix K
(Surface (Flooding) (Groundwater)

Water)

Cumulative impacts

Assess the condition and likely responses of all wadegrendent assets and watg 24.14.524.14.5.624.14.6 | Section 9.9 | Section 7.5 | Section 10
resources likely to be cumulatively impacted by the proposed developr
combined with all developments (past, present and/or reasonably foresees
and other waterintensiwe activities.

Assess the cumulative impacts on potentially affected wdgendent assets an{ 24.14.524.14.5.624.14.6 | Section 9.9 | Section 7.5 | Section 10
water resources, considering:

1 the full extent of potential impacts from the proposed project (includ| 24.14.524.14.5.624.14.6 | Section 9.9 | Section 7.5 | Section 10
whether there are alternative options for infrastructure and mi
configurations which could reduce impacts)

1 all stages of the development, including exploration, operations and- 24.14.524.14.5.624.14.6 | Section 9.9 | Section 7.5 | Section 10
closure/rehabilitation

71 the likely spatial magnitude and timeframe over which cumulal 24.14.524.14.5.624.14.6 | Section 9.9 | Section7.5 | Section 10
impacts will occur (ensuring that the analysis has sufficiently bl
geographic and temporal boundaries to include all potentially signifi
impacts)

1 opportunities to work with other water users to avoid or mitiga 24.14.524.14.5.624.14.6 | Section 9.9 | Section7.5 | Section 10
potential cumulative impacts to meet specified environmental objectiy
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24.3 Environmental Valueg Surface Water

24.3.1 Environmental Values under EPP Water

The watercourses and drainage features within and surrounding the Project area are the Isaac River,
Cherwell Creek, Conrock Gully and JB Gully. Only the downstream portion of Conrock Gully is a defined
watercourse under the Water Act.

The Isaac River and Conrdsklly are located within the Isaac and lower Connors River main channel
region of the Isaac River S#asin (WQ1301). Cherwell Creek and JB Gully are logati@id the Isaac
western upland tributaries regioaf the Isaac River StiBasin

The EVs under the EPP Water that are potentially relevant for watercourses and drainage features within
and surrounding the Project area are:

1 aquatic ecosystem protection (slightly to moderately disturbed ecosystems, QWQG 2009)
1 visual recreation
9 cultural and spiritual values.

It is unlikely that the following EVs under the EPP Water are relevant for watercourses and drainage
features within and surrounding the Project area, due to the identified downstream uses of water, water
quality or ephemeral nature of flows:

9 irrigation, farm use and stock watering
1 human consumption

1 primary and secondary recreation

9 drinking water

9 industrial use.

The Project will not impact the marine environment, including seagrass beds and corals.

24.3.2 Water Quality Objectives

The indicators and water quality guidelines relevant to the EPP Water environmental values are listed in
the QWQG and Australian Water Quality Guidelines. The conditions of waterways located in the vicinity
of the Project are classified as slightly to maately disturbed ecosystems under the QWQG.

The WQOs relevant to the identified EVs are providélhinie24-2 and are generally based on the trigger
values or default guideline values (DGVs) nominated in the QWQG and Australian Water Quality
Guidelines. Where different EVs have different WQOs/DGVs, the lowest value has been adopted.
WQOs/DGVs are displayed forysio-chemical parameters only.

A comparison of the WQOs against local streamflow water quality monitoring in the Isaac River has been
undertaken to assess whether local siteecific trigger values (SSTVs) can be assigned to any water quality
parameters. The outcomes of this assessnagt presented in Section 3.7.2.4Appendix |

Table24-2 Water Quality Objectives, Isaac River Shasin

Parameter ‘ WQO/DGV Relevant EV

Ammonia N <720 pg/L Aquatic ecosystem
Oxidised N <60 pg/L Aquatic ecosystef
Organic N < 420 pg/L Aquatic ecosystef
Total nitrogen < 500 pg/L Aquatic ecosystef
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Parameter

‘ WQO/DGV

Filterable Reactive Phosphorus (FR| < 20 pg/L

Relevant EV

Aquatic ecosystefm

Total phosphorus < 50 pg/L Aquatic ecosystef
Chlorophyll a <5 pg/L Aquatic ecosystefm
Dissolved oxygen 85-110% saturation Aquatic ecosystefm

> 4 mg/L at surface

Drinking watef

Turbidity <50 NTU Aquatic ecosystef
Suspended solids <55 mg/L Aquatic ecosystef
pH pH 6.58.5 Aquatic ecosystefn
Conductivity (EC) baseflow 720 uS/cm Aquatic ecosystefn
Conductivity (EC) high flow 250 uS/cm Aquatic ecosystefn
Sulphate 250 mg/L Drinking watef

25 mg/L Aquatic ecosystefn
Total Dissolved Solids < 2000 mg/L Stock watering

Colour

50 Hazen Units

Drinking watef

Total Hardness

150 mg/L as CaCO3

Drinking watef

Sodium <188 mg/L Based on 80 percentile for Isaac River at Goonyella
gauge

Aluminium <5 mg/L Stock watering

<55 pg/L Aquatic ecosystem
Antimony <9 pug/L Aquaticecosysterfi
Arsenic 2.0 mg/L Irrigatior?-©

0.5 mg/L up to 5 mg/L | Stock watering

<13 pg/L Aquatic ecosystem
Beryllium < 0.5 mg/L Irrigatior?
Boron <5 mg/L Stock wateringf

<940 pg/L Aquatic ecosystefn
Cadmium < 0.01 mg/L Stock wateringf

<0.2 ug/L Aquatic ecosystem
Chromium <1 mg/L Stock wateringf

<1 ug/L Aquatic ecosystefn
Cobalt < 0.1 mg/L Irrigatior?

< 1.4 ug/L Aquatic ecosystefh
Copper <1mg/L Stock watering (cattléj

< 1.4 ug/L Aquatic ecosystem
Fluoride <2mg/L Irrigatior?

<320 pg/L Based on 80 percentile for Isaac River at Goonyella

gauge

Iron <10 mg/L Irrigatior?

< 280 pg/L Aquatic ecosystem
Lead < 0.1 mg/L Stock wateringf

< 3.4ug/L Aquatic ecosystem
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Parameter ‘ WQO/DGV Relevant EV
Lithium <2.5mg/L IrrigatiorP
Manganese <10 mg/L Irrigatior?
< 1,900 pg/L Aquatic ecosystem
Mercury < 0.002 mg/L Irrigatior?
<0.2 pug/L Aquatic ecosystem
Molybdenum < 0.05 mg/L Irrigatior?
<34 pg/L Aquatic ecosystem
Nickel <1 mg/L Stock waterintf
<11 pg/L Aquatic ecosystem
Selenium < 0.02 mg/L Stock waterintf
<5 pug/L Aquatic ecosystem
Silver <1 pug/L Aquatic ecosystem
Uranium < 0.1 mg/L Irrigatior?
<1 pg/L Aquatic ecosystem
Vanadium < 0.5 mg/L Irrigatior?
<10 ug/L Aquatic ecosystem
Zinc <5 mg/L Irrigatior?
< 8 ug/L Aquatic ecosystefn
Nitrate < 1.1 mg/L Aquatic ecosystef for soft water
a- Australian and New Zealand Guidelines for Fresh and Marine Water Quality (2018): trigger values fonsidgathtely
disturbed systems (95% level of protection)
b - Table 2 of Isaac River SBhsin Environmental Values and Water Quality Objectives: Aquatic ecosystederately
disturbed
c- Table 4 of Isaac River SBhasin Environmental Values and Water Quality Objectives: Drinking water EV
d- Table 10 of Isaac River SBhsin Environmental Values and Water Quality Objectives: Stock watering EV: salinity
e - short-term trigger value
f-Table 11 of Isaac River SBhsin Environmental Values and Water Quality Objectives: Stock watering EV: heavy mg
and metalloids
g- Table 9 of Isaac River SBhsin Environmental Values and Water Quality Objectives: Irrigation EV: heavy metals ar
metalloids
h - Section 8.3.7 of Australian and New Zealand Guidelines for Fresh and Marine Water Quality (2000): low reliability
guideline
i - Based on Limit of Reporting (LOR) for ICPMS/CV FIMS analytical methods

24.3.3 Regional Drainage Network

The Project is located within the headwaters of the Isaaeccaibhment of the greater Fitzroy Basin. The
Lalkl O wWA@GSNI A& GKS YIAY 41 GSND2d2NES Ay (KS
application (MLA) areas), and flows in a nentbs to south-east direction to the east of the Project.

OAORA

The catchment commences at the Denham Range located about 98 km to the north of the Project. The

Isaac River flows in a southwesterly direction through the Carborough and K&#mmges before turning

in a southeasterly direction near the Goonyella Riverside Mine. The Connors River, which has a catchment
area similar to the upstream Isaac River, flows into the Isaac River approximately 120 km downstream of
the Project. The Isaadwr finally converges with the Mackenzie River a further 53 km downstream.

Ultimately, the Mackenzie River joins the Fitzroy River, which flows initially north and then east towards
the east coast of Queensland and discharges into the Coral Sea southeast of Rockhampton near Port Alma.
Port Alma is located approximately 450 km amiream of the Projectrigure24-1 presents the regional
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location of the Project in the Fitzroy Basin and Is@aonors sukzatchment.Figure24-2 shows the upper
Isaac River drainage including the Cherwell Creek and Conrock Gully catchments.

The catchment area of the Isaac Rik@downstream of the Cherwell Creek confluence and incluttieg
Project area is around,528kn?. This represents arour2l5% of the overall Fitzroy River catchment and
15.8% of the Isaa€onnors suizatchment

The Project area is approximately 27 %mwhichrepresents 0.02% and 0.12% of the overall Fitzroy River
and Isaag€Connors catchment areas, respectively.

The Isaac River is a seasonally flowing watercourse, typically with surface flows in the wetter months from
November to April, reducing to shallow subsurface flows from about May to October. All other waterways
in the vicinity of theProject are ephemeral and experience flow only after sustained or intense rainfall in
the catchment. Stream flows are highly variable, with most channels drying out during winter to early
spring when rainfall and runoff is historically low.

24.3.4 Local Drainage Network

The following ephemeral drainage systerkig(ire24-3) are located in the vicinity of the Project and are
designated as watercourses under the Water Act:

1 Isaac River 2,759 knicatchment to the Project (upstream of the confluence with Conrock Gully).
1 Cherwell Creek 698 knt catchment to its confluence with the Isaac River.

1 JB Gullg 26 knt catchment to its confluence with Cherwell Creek.

1 Conrock Gullg 71 knt catchment to its confluence with the Isaac River.

The majority ofConrock Gully upstream and including the beginning of the proposed diversion is defined
as a drainage featureinder the Water Act The 3.2 km downstream reach of Conrock Gully to its
confluence with Isaac River is defined as a watercourseeTéne several minor drainage lines in the
vicinity of the Projecthat are designated as eithelrainage features or unmappggrigure24-3).

24.3.4.1 Isaac River

The Isaac River channel in the vicinity of the Project has an average bed width of 45 metres (m) varying
between 33 m and 60 m (90% confidence limits) and is approximately 10 m deep. The bed slope and
hydraulic gradient from Moranbah township to the Chelin@reek confluence is very uniform at 0.08%.
Under the Strahler ordering system, the Isaac River is a fifth order stream upstream of the Grosvenor
Creek confluence, which is located 7.3 km upstream of the Project, and a sixth order stream downstream
of the Grosvenor Creek confluence, including the reach that drains past the Project.

The bed of the river channel is characterised by extensive sand sheet deposits indicating it is sediment
choked. Sand point bars are evident on the inside of bends and vegetated benches are located on one or
both sides of the river along the straight secits. A number of well vegetated sand islands are located in

the river channel indicating that some of the old benches have eroded forming channels either side of the
old riverbank. SedNethodelling of the catchment undertaken by Dougall et al. (2006) indicated hillslope
erosion to be a dominant input over gully and riverbank erosion. Total predicted sediment inputs range
from 0.31 to 1.25 t/ha/annum.

The banks of the river consist of a sandy loam and have eroded to near vertical for a depth of 1 mto 2 m
along much of its length and 1V:8kb 1V:5H batters above this depth. The bank batters are well
vegetated with established and mature trees, mostly eucalypts and casuarinas, and dma$sl
understorey. The active benches consist of scattered trees and buffel grass with the overbank areas
cleared for grazing.

6V = vertical, H = horizontal
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As part of the Project works, a bridge will be constructed across the Isaac River, connecting the Project
with the neighbouring IDM, as part of the integration of the Project into IPC. A temporary dragline crossing
will also be constructed across the Is&iger. No diversion of the Isaac River is proposed.

Section 3.2.1.1 and Figure 3.2A55pendix| provide a review of other geomorphic investigations of the
Isaac River, and includén@tographs of the Isaac River channgdstream downstream and adjacent to
the Projectarea, respectively.
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24.3.4.2 Cherwell Creek and JB Gully

Cherwell Creek, a tributary of the Isaac River, runs west to east to the south of the Project area. The
Cherwell Creek catchment begins in the Cherwell Range and Denham Ranges at an elevation of 380 m,
west of the Project area, and flows downstream to jthie Isaac River at an elevation of 200 m, east of

the Project area. Cherwell Creek is approximately 65 km long to the Isaac River junction with a catchment
area of approximately 698 KmCherwell Creek and its tributaries have clearly defined channels.

The dominant land use within the Cherwell Creek catchment is beef cattle grazing, with substantial
clearing of vegetation having occurred over time to improve pastures and increase grazing area. The Peak
Downs Mine is located ithe middle reaches of Cherwell Creek, about 13 km upstream of the Project, and
has approval for controlled releases to Cherwell Creek. The catchment is not in pristine condition and is
susceptible to the impacts of these land use activities, such asaseraunoff, scouring, erosion and
unstable creek banks.

Cherwell Creek was diverted in 1991 and 1995 as part of the progression of Peak Downs Mine. Both
diversions replaced meandering sections of creek floodplain, terraces, benches, low flow channel, active
channel, and high flow channel features with a relalpvstraight alignment and trapezoidal channel. The
designs were developed in accordance with best practice at the time, which preceded DNRME (2019) as
the current best practice design guideline. Erosion of the Cherwell Creek diversions in the formnafl chan
widening and deepening, and reduced functioning of stream stabilisation structures, have been observed
in previous years.

Within and adjacent the Project area, the natural low flow channel width varies between 15 m to 25 m
wide and the high flow channel top width varies between approximately 100 m to 200 m. The channels
are generally deeply incised to a depth of 6 m to 10'he channel banks slopes are typically 1(V) in 2(H)
and vegetated with native long grass and scattered trees. A numbmeinair anabranches form along the
length of Cherwell Creek, particularly within the Isaac River floodplain. The riverbed comprises mainly silty
sands.

Cherwell Creek also includes a second order tributary, JB Gully, that runs west to east to the south of the
Project area. JB Gully is significantly smaller than Cherwell Creek, with a typical main channel bed width

of 1 mto 2 m and a depth of 2 m. The Initiow channel near the confluence with Cherwell Creek is
relatively wide, around 200 m to 300 m, likely due to natural head cut from Cherwell Creek backwater
flows.

tKS tNRrp2SO0GQa LI FYyySR aSO2yRINE | O0Saa NRdziS oAt f
bed-level crossing.

24.3.4.3 Conrock Gully

Conrock Gully has a catchment area of approximately 38ipstream of the proposed stream diversion,
and approximately 71 kfto its confluence with the Isaac River.

The catchment extends west approximately 10 km from the western Project MLA boundary and east to
the Isaac River confluence, at the east of the Project MLA boundary.

The ConroclGully channel banks appear well vegetated and relatively stable. Digital elevation models
acquired from 2012 to 2018 show no evidence of significant channel movement when compared to
photographs taken in 2011.

A long section of the Conrock Gully channel bed in the vicinity of the Project area, approximately 6 km
upstream from the confluence with the Isaac River, including the section that intersects the Project area,
is shown in Figure 3.3 dppendixl. The channel bed slope in this area is a uniform 0.14% (1 in 690), aside

from a steeper downstream section at 0.48% (1 in 210) as Conrock Gully joins the Isaac River.
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The Conrock Gully channel cresction geometry can be typified by the generalised csesgion
provided in Figure 3.4f Appendix|, which was created from a statistical analysis of csesgion data
collected from the topography within and surrounding the Project area. The median channel can be
described as having a:

1 base width of approximately 4 m
9 side slope of 1V in 6H for the channel
9 side slope of 1V in 30H on the channel overbank.

The channel is typically approximately 1.5 m to 3.5 m deep. At a depth of 2 m, the channel top width is
typically approximately 50 m.

24.3.5 Streamflow

24.3.5.1 Isaac River at Deverill Stream Flow Gauge

The Isaac River at Deverill stream flow ga(geverill)is located 25 km downstream of Conrock Gully,
andis operated by DNRMMRRD.

Figure24-4 provides a ranked plot of the daily stream flows in the Isaac River recorded at Deverill. The
following salient points are noted with respect to the recorded stream flows:

1 The Isaac River is ephemeral with flows recorded only on 27% of days at Deverill. Flows above
100megalitres per day (ML/d) occur for less than 10% of days at Deverill. A flow of 100 ML/d
would not fully inundate the bed of the Isaac River at Deverill.

The mean daily flow for all days is 430 ML/d at Deverill.

The highest recorded flow, 2,638 cubic metres per seconisjmat Deverill occurred in March

1988 where the river reached a gauge height of 11.4 m.

= =

The downstream reach of Conrock Gully, including the proposed diversion, will be impacted by Isaac River
flood flows. Hydraulic modellingresentedin Section24.8and Sectior24.9indicateslsaac River flood

flows will back up into Conrock&ully during a 50% annual exceedance probability (AEP) (1 in 2 year)
regional flood event, which is equivalent to a 37§3sn(32ML/d) peak discharge in the Isaac River at
Deverill. Isaac River floodwaters are expected to back up into Conrock Gully for approximately 15% of
total days or around 55% of Isaac River flow days.
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Figure24-4  Stream Flow Duration Curvegslsaac RiveR Beverill Gauge

24.3.5.2 Isaac River at Stanmore Stream Flow Gauge

Stanmore has operated a stream flow gauge on the Isaac River in the vicinity of IDM since August 2021.
The IDM stream flow gaugedaiggeno. 333925 is located approximately 4.5 km upstream of the Conrock
Gully confluence.

The recorded stream flows in the Isaac River at the IDM stream flow gauge are shown as water levels in
Figure 3.8 oAppendixl. At the IDM stream flow gauge, Isaac River flows were recorded on approximately
6.6% of days over the fotyear period of operation. Flows of greater than 100 ML/d occurred for less
than 1.2% of days at this location over the feu@ar period of operation.

During April 2025, a maximum water level of around 6.292 m was recorded for the Isaac River at the IDM
stream flow gauge, which corresponded to a flow of 1,028 r@pproximately 88,819 Md).

24.3.5.3 Conrock Gully Stream Flows

There are no streamflow gauges @vonrock Gully, and as a result, there is no current or historical
streamflow data for Conrock Gully.

{GFyY2NB KFa 2LISNYGSR F adGNBIY 3 dz3 $ugend. 33240RE @ Q4 D
At fteQa DdzZ teée KIa | daddgénéral dharateristoftorCdnfack GuiyS herefore,y 1 Y
Fy Fylrfeara 2F GKS . AffeQa DdxZfe adiNBlIYTFiz2ga oI &
Gully.

The recorded streamflowd y . Af f @8Q&a DdzZfex [f2y3 6A0GK NBO2NRSF
Appendixl. At. Affe&Qa DdzZ fe adNBFIYTFE2¢ 3l dASs: Ft26a ¢ |
CSONHzE NB HnmcZI | YFEAYdzYy 6FGSN) £ S@St g1 a NBO2
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24.3.6 Water Quality

24.3.6.1 Monitoring Locations

Water quality monitoring results for the area surrounding the Project area are available from a number
of gauging stations, in addition to the baseline monitoring that has been undertaken by Stanmore at the
Project area and nearby IPC operatidDetails on the water quality monitoring locations are summarised

in Table 3.bf AppendixI (includingnumber of sampling eventsind their locations are shown Figure

24-5. These locations are associated with IPC (comprising IDM and IPM) and Poitrel Mine.

As IDM adjoins the Project, with the Isaac River located between IDM and the Projeitoning sites
along the Isaac River, associated with IDM, have also been usedRi®jbetmonitoring sites upstream,
adjacent and downstream of the Project, to avoid unnecessary duplication of monitoringvsiteioring
sites along Cherwell Creek (3 sites), Confaahy (2 sites) and a wetland (1 site) were established for the
Project as there were no historical monitoring sites within and adjacent the Project area.

In combination these monitoring locations are representative of the surface water environment within
and surrounding the Project area.
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24.3.6.2 Regional Water Quality

Publicly available regional water quality data for the Isaac River at the Burton Gorge, Goonyella and
Deverill gauging stations have been analysed and a comparison of 20th percentile, median and 80th
percentile water quality at these sites to the WQOs/D@kglisplayed in Table 3.2 éfppendixl. These

sites were selected because complete datasets (i.e. individual sample analysis results) are publicly
available as opposed to only summary data being publicly available.

The Isaac River (Burton Gorge) and Isaac River (Goonyella) stations are no longer operating, having ceased
operation in 1988 and 2021, respectively.

The Isaac River (Goonyella) and Isaac River (Deverill) stations are located downstream of several operating
mines, and therefore, may potentially include releases from thras®es. The Isaac River (Burton Gorge)

and Isaac River (Goonyella) stations are about 78 km and 42 km upstream of the Project, respectively. The
Isaac River (Deverill) station is located about 24 km downstream of the Project. These stations provide an
indication of water quality and in particular metal toxicants in the Isaac River upstream and downstream

of the Project.

The water quality data show that some readings at these monitoring locations are at or above the relevant
WQO/DGV, including the following:

9 dissolved aluminium at Goonyella and Deverill (80th percentile);

9 dissolved copper at Goonyella and Deverill (median and 20th/80th percentile);

1 EC at Goonyella (80th percentile) exceeds the high flow DGV;

1 dissolved iron at Burton Gorge (median and 80th percentile) and Deverill (80th percentile);

1 nitrate at Burton Gorge (median and 80th percentile) and Goonyella (median and 80th percentile)
and Deverill (80th percentile);

9 total sodium at Burton Gorge/Goonyella (median and 80th percentile) and Deverill (90th
percentile);

9 total suspended solids at all three sites (median and 80th percentile values);

9 turbidity at Burton Gorge (median and 20th/80th percentile) and Goonyella (median and 80th
percentile) and Deverill (80th percentile); and

9 dissolved zinc at Goonyella/Deverill (median and 20th/80th percentile).

These results indicate that the current WQOs/DGVs may not necessarily reflect the typical background
water quality within the upper Isaac River. It is acknowledged that some exceedances at the Goonyella
and Deverill stations may potentially be associatethwoincident water releases from upstream mining
operations.

24.3.6.3 Local Water Quality

Taken as a whole, the water quality data from IPM, IDM and Project specific monitoring provides a
comprehensive dataset of local water quality. Water quality sampling has been done in accordance with
the Monitoring andSamplingManual (DES018).

Water quality data from IPM is shown Trable 3.3 to Table 3.&f Appendix|. Thisincludes 26 and 44
samples at each of the two Isaac River monitoring sites associated with IPM, which are upstream of the
Project.

Water quality data from IDM is shown Trable 3.6 to Table 3@& Appendix| This dataset includes sites

GKAOK FT2NX LI NI 2F GKS t NRr2SOGQa olFaStAyS &l GSNI I
between 12 and 20 samples per monitoring site (5 sites) along the Isaac River. For the upstream and
downstream sites folDM (sites IR1 and IR4 with data from 2020 to 2025), the data shows:

f YSRAlLY 9/ @ltdzSa 2F Hnd >{kOY YR ont >{kOY
1 pH is slightly alkaline;
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1 median TSS values of 315 mg/L and 111 mg/L
9 aluminium, copper, iron and sodium exceed the ANZG (2018) WQOs for multiple samples.

Project water quality data (where it is not already included in an IDM dataset) is shovablie 3.%and

Table 3.100f Appendix l. As flows in these local watercourses are ephemeral and access can be
constrained for health and safety reasons, the number of samples over the study period for the Project is
limited with around 3¢ 5 samples per location. Certain baseline water qualijues surrounding the
Project do not meet the WQOSs for the region, these include:

9 electrical conductivity and sulphate

9 turbidity and TSS

1 sodium

91 aluminium, copper, zinc and iron (dissolved)

In addition, water quality data from a monitoring site utilised for monitoring water quality upstream of
Poitrel Mine, and which is downstream of the Project, had 10 sampling events.

A review of the Isaac River WQOs have been undertaken with reference to the InforrGatttelines
Explanatory Note Deriving sitespecific guideline values for physicbemical parameters and toxicants
(Huynh & Hobbs2019)

To establish local WQOs, the QWQG require that with 3 or more reference sites, 12 samples are collected
over at least 12, but preferably 24 months. Stanmore has established 8 reference sites along the Isaac
River between the IPM, IDM and Poitrel operatioiibese reference sites have been used to collect a
large database of water quality sampling information along the local reach of the Isaac River, with up to
150 samples across the 8 sites, over the period 2016 to 2026. The majdhty dmples (around 85%)

have been collected in the last 5 years (since 2021).

Statistical analysis of this water quality data from these 8 sites is presentd@hle 24-3 with a
comparison to WQOs/DGVs, which shows the following:

1 The 80th percentile value for dissolved aluminium (0.212 mg/L) is almost four time the WQO
trigger value (0.055 mg/L).

1 The 80th percentile value for dissolved copper (0.003 mg/L) is more than double the WQO trigger
value (0.0014 mg/L).

1 The 80th percentile value for turbidity (1,930 NTU) is significantly higher than the WQO trigger
value (50 NTU).

1 The 80th percentile value for total suspended solids (1,050 mg/L NTU) is significantly higher than
the WQO trigger value (55 mg/L).

Based on this water quality data, the following sieecific trigger values are proposed based on th& 80
percentile for Isaac River water quality where site specific values exceed the WQOs/DGVs:

9 Dissolved aluminium 0.212 mg/L
1 Dissolved coppeg 0.003 mg/L
9 Total suspended solids (T€3),050 mg/L

There are no proposed changes for turbidity, as it is not typically included as a WQO in contemporary EAs,
with TSS usually used in its place.

Site specific trigger values cannot be derived for Cherwell Creek and Conrock Gully as there is insufficient
data to establish local WQOs in accordance with the QWQG. This is typical for the ephemeral
watercourses and creeks in the region where many yeaata may be required to capture sufficient
information.
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Table24-3 Combined Isaac River Water Quality Data

Parameter Limit of Combined Isaac River Sites

Reporting ey 20%ile | Median | 80%ile

Samples | value value

pH (Lab) - 0.01 158 7.36 7.57 7.80 6.58.5
Electrical Conductivity pS/cm| 1 158 148 227 377 250
(Lab) 720
Sulfate as S04 -|mg/lL |1 152 3 7 14 25
Turbidimetric (filtered)
TSS mg/lL |5 148 85 225 1,050 55
Turbidity NTU |0.1 158 242 479 1,930 50
Aluminium (filtered) mg/L | 0.01 152 0.010 0.030 | 0.212 0.055
Arsenic (filtered) mg/L | 0.001 152 0.001 0.001 | 0.001 0.013
Boron (filtered) mg/L | 0.05 143 0.05 0.06 0.08 0.94
Cadmium (filtered) mg/L | 0.0001 152 0.0001 0.0001 | 0.0001 0.0002
Chromium (M+V1]) mg/L | 0.001 152 0.001 0.001 | 0.001 0.001
(filtered)
Cobalt (filtered) mg/L | 0.001 152 0.001 0.001 0.001 0.0014
Copper (filtered) mg/L | 0.001 151 0.001 0.002 0.003 0.0014
Iron (filtered) mg/L | 0.05 143 0.005 0.08 0.206 0.28
Lead (filtered) mg/L | 0.001 152 0.001 0.001 | 0.001 0.0034
Manganese (filtered) mg/L | 0.001 143 0.001 0.001 | 0.0026 1.9
Mercury (filtered) mg/L | 0.0001 143 0.0001 0.0001 | 0.0001 0.0002
Molybdenum (filtered) mg/L | 0.001 142 0.001 0.001 | 0.001 0.034
Nickel (filtered) mg/L | 0.001 151 0.002 0.002 0.003 0.011
Selenium (filtered)* mg/L | 0.01 142 0.01 0.01 0.01 0.005
Silver (filtered) mg/L | 0.001 143 0.001 0.001 0.001 0.001
Sodium (filtered) mg/L |1 138 15 26 45 188
Uranium (filtered) po/l |1 143 1 1 1 1
Vanadium (filtered) mg/L | 0.01 142 0.01 0.01 0.01 0.01
Zinc (filtered) mg/L | 0.005 152 0.005 0.005 | 0.005 0.008
Fluoride mg/L | 0.1 152 0.1 0.1 0.2 0.32
TRH C&9 mg/L | 79 40 20 20 20 20
TRH C1C36 mg/L | 78 40 100 100 100 100
*The exceedance for filtered Seleniusdue to the limit of reporting being above the WQO trigger value
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24.3.7 Existing Water Use Entitlements

There are 10 licences to take water from the Isaac River downstream of the Project which have been
issued for irrigation, stock watering, domestic supply and water harvesting, as shown in Fiuief 3
Appendixl. The nearest of these licences is 25 km downstream. Detailed information regarding individual
licences for Isaac River surface water users was obtained through analysis of water licences data provided
by DNRMMRRD. Some limitations in the dataset includ@alisence of names of water users, and in some
cases, allocated volumes for water licenses due to privacy restrictions. Details regarding the volume,
source and purpose of the licences is included in Tabled.Appendixl.

There are also several historical riparian water access notifications along the Isaac River which authorise
stock and domestic supplies only. Section 20 of the Water Act provides that an owner of land adjoining a
watercourse may take water for domestic asick purposes without the need for a permit or licence.

The above information indicates that there is currently minimal use of surface water from the Isaac River
downstream of the Project, and water use is limited to irrigation and stock watering.

24.3.8 Wetlands

Wetlands in the vicinity of the Project adescribed inChapter25, which also provides an assessment of
the potential impacts to wetlands, and the proposed management measures to mitigate impacts to
wetlands.

24.3.9 Existing Surface Water Infrastructure

24.3.9.1 Overview

The reach of the Isaac River in the vicinity of the Project contains a numlesisting and approved
mining and transport infrastructure projects. Many of the major infrastructure projects in this reach of
the Isaac River maintain surface water infrastructure to manage flows from Isaac River and local creeks.
Key major infrastructue projects in the vicinity of the Project, and relevant to the existing or approved
surface water drainage network include the following:

w Isaac Downs Mine (IDM) landform and levee
w Poitrel Mine levees

w Winchester South Project levees

w Peak Downs Highway bridge

w Goonyella Railway bridge.

The locality of the relevant surface water infrastructure features in the vicinity of the Project is shown in
Figure24-6.

Reach Environmental Page24-46



|
% stanmore Isaac Downs Extensidroject
| Chapter 24; Matters of National Environmental Significance Pagt\®ater Resources

s J,JJ\‘? % ‘»_;

;/’V

Elevation
(mAHD)
250

Key MLs
Isaac Downs Mine

[T Poitrel Mine

B Wwinchester South Project

THE: e ot Legend
: = - ty - MLA Boundary = Highway/road
saac Downs Extension
facte Surroundm ——+ Rail li
Project: Surface Water Assessment |:l e Rail line
?1% AEP ﬂogd exte)nt JR— ﬁ;:fgensg/approved
existing conditions
HydroBalance

Figure24-6 Layout ofExisting andApprovedQurface Water Infrastructure

Reach Environmental Page24-47



stanmore Isaac Downs Extensi®roject
Chapter 24; Matters of National Environmental Significance Patt\®ater Resources

A

24.4 Methodology and Fieldworlg Groundwater

24.4.1 Groundwater

24.4.1.1 Desktop Data

Groundwater studies have been undertaken for resource projects in the vicinity of the Project area (the

t NEP2S0GQa F2dzNJ a[! FNBFaosz FyYyR gSNB dzaSR G2 Ay T2N

to supplement the extensive program of Projegecific groundwater data collection including the field
programs described below. Relevant groundwater information was sourced from:

I Stanmore related projects:
o the Integrated Isaac Plains project (IIPP) (Matrix+ Consultants, 2008), a discontinued
project that targeted the same resource as the Project
o IDM Groundwater Impact Assessment (AGE, 2020), which 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) assessments, with PTM located immediately to the east of the Project
o IPM East Extension Project, located to the north of IDM
0 groundwater monitoring data from the Eagle Downs project, located to the south of the
Project.
1 Stanmore data:
0 detailed topographic data
o {UlIYyY2NBQa NB&az2dz2NOS aGNHzOGdzZNB 3IS2f 23A0!I ¢
0 groundwater monitoring data (bore logs, drilling information, water level and quality
data) for Stanmore operated bores in the vicinity of the Project.
9 Public data:
0 Queensland Government registered bore database
0 Queensland Government geological mapping.
9 Third party datdor other nearby mines or mining projects, either publicly available or subject to
data sharing agreements with Stanméréor:
0 Peak Downs Mine
Moorvale South project
Caval Ridge Mine
Millennium Mine
Millennium Mine
Daunia Mine
Saraji Mine
Saraji East Mining Lease project
Winchester South project
Caval Ridge Mine Horse Pit Extension project
Moorvale South project
Olive Downs project
Moranbah South project.

O O0OO0OO0OO0OO0OO0OO0OO0OOoOOo

(@]

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

" References to the sources of these studies and data is provided in SectionApBenfdix K

Reach Environmental Page24-48

Y z



stanmore Isaac Downs Extensi®roject
Chapter 24; Matters of National Environmental Significance Patt\®ater Resources

A

24.4.1.2 Overview of Fieldwork Programs

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

a groundwater bore census (Appendix EAfgpendix K

hydrogeological drilling and bore installation campaigns (AppentiXAppendix K

site specific hydraulic testing (AppenditoFAppendix K

geophysical testing (electrical resistivity surveys (AppendixAppendix K

GDE field studies (See Sectit?h4.2

Routine and ongoing groundwater level monitoring and groundwater quality sampling.

= =4 =48 a8 A 9

24.4.1.3 Groundwater Bore Census

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

to identify and confirm existing bores (specifically bores installed from previous IIPP which were within or
surrounding the Project area) that could be incorporated into the baseline groundwater monitoring
network. It also served to identify landld@r bores that required consideration in the groundwater
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&siags. 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 data was included in the baseline groundwater dataset for the 2025
groundwater field investigation program.

24.4.1.4 Bore Drilling and Installation

A baseline groundwater monitoring program for the Project was recommended by AGE (2022), and
together with the gap analysis prepared specifically for the Project, formed the foundation for the scope
of work for the 2025 groundwater field investigation pragh. The recommendations included the
installation of 19 new monitoring bores. Of these, seven were successfully installed in 2022 but remained
undeveloped, requiring contractor services to airlift develop the bores in the 2025 groundwater field
investigaton 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 rehabilitation, and 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.

24.4.1.5 Fault Exploration Drilling and Dowhole 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 Project area. Five exploration holes were used to
identify the fault core and inform the design andstallation of a subsequent groundwater monitoring

bore targeting the fault (Appendixtb Appendix K.

Exploration drilling was conducted 1.5 km east of the Project area, where State regional geological
mapping indicated the likely position of the fault. Five exploratoryratizry chip holes were drilled
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southwest to northeast across geological strike of the mapped fault trace. These chip holes provided key
3S2ft 23A0!I ¢ AYVF2NXYEFGA2YS SyltoftAy3d GKS ARSYGAFAOI .
observed structural offsets with respect to the expected stratigraphy as is present within the Project area

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 techniques were employed on all drill holes, and nuclear 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 aftthe five exploration drillholes. NMR is a widely utilised
method employed 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 fluid: helps identify producible fluids vs. those bound to rock surfaces.

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

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.

24.4.1.6 Hydraulic Testing
DNRdzy Rl 6 SNI KeERNIdzf AO afdza (SadAy3a gl a O2yRdzOGSR
network, which comprised 33 bores (Appendix FAfmpendix 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.

Hydraulic testing had previously been carried out on the adjacent IDM, located north of the Project area.
This earlier work was conducted by AGE (AGE, 2020), providing useful comparative data for regional
hydrogeological interpretation and is included iec8on 5.3 ofAppendix K

24.4.1.7 Electrical Resistivity Imaging Survey

Between 14 May and 26 June 2025, Marine & Earth Science conducted electrical resistivity imaging (ERI)
surveys to test the resistivity of the ground cover up to 80 m below ground level (Appetappendix

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 the iseeints 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 undeelyiign

rock. The transects were aligned with existing drilling data as best as possibtder 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 thédNE 2 SO0 Q& LINEeBe&iGHR.4.YFKoysS LA G 0
discussion of results).
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24.4.1.8 Routine Groundwater Level and Quality Monitoring

Routine groundwater level and quality monitoring has been conducted monthly at all Project monitoring
bores since March 2025 or since bore installation, following an initial monitoring event in late 2024
associated with the groundwater bore census. As riewes have been installed in ongoing drilling
campaigns, these have been incorporated into the routine monitoring program, with logger installation
completed.

It should be noted that some historical monitoring at bores within the Project area, including initial
groundwater levels collected in 2006 as part of the IIPP, as well as routine IDM monitoring bores starting
around 2021, have been incorporated into thadeline groundwater database. The bore monitoring
network and data is described in Sect@h5

24.4.2 Groundwater Dependent Ecosystems

24.4.2.1 GDE Survey Timing

GDE field surveys were completed in dry seasons, namely November 2024, with supplementary field data
collected in August, September and November 20PBe 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 @m$r GDE sampling which were used as a basis for
extrapolation over broader areas considered to present similar ecohydrological function. The data
collection processllowed for theconceptualigtion of the ecohydrological characteristics of any GDEs
confirmed to be present in the Project area and their general distributhaiditional information on

survey timing is provided in SectiorPAppendix N

24.4.2.2 GDE Survey Methods

¢tKS FTAStR adaNBSe AyOfdzZRSR |y FaasSaayvySyd 27F wun
represent potential GDEs from the Bureau of Meteorology GDE Atlas (BOM, 2024), as sHaguren

24-7. 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 collectiof soil moisture potential (SMP) and stable isotope data from
the soil profile. Sampling of groundwater was completed from soil auger holes when groundwater was
intersected, and from monitoring bores as part of the groundwater sampling program. All dwetre
consistent with GDE assessment protocols detailed by Doody et al. (2019) and Richardson et al. (2011).

Four sampling events contributed to the data analyses in the assessment, as follows:

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

9 Additional isotopic sampling occurred in two supplementary stages, which occurred in August and
September 2025.

1 A subsequent phase of isotopic and biophysical sampling occurred in November 2025.

Section 4of Appendix Nprovidesa detailed description of each of the sampling methods, with 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 WSEGNBYSt & KAIKQ OF iS32NE

for interaction with a highly fresh groundwater source, with the degofegroundwater interaction

Wi

8[ 2t @lftdzSa FNB WyS3AIGAGS ALK aYlftSN yS3IIGADBS ydzYoSNI 6 A dSo

larger negative number (i.e. approaching or less than minus 2) being the low to extremely low category.
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RSONBI aAyER NI GISKS OF 6 STA2NEBE>X 6KAOK Y@ AYyRAOIFIGS SA
vadose zondthe unsaturated zone, above the water table in unconfined aquifersnteraction with
aLtftAYS INBdzy Rl GSNW® /FiS32NRASa 2F WwWi2Q (G2 WSEGNB
to any degree, regardless of salinity

SMP, which includes the matric (water availability) and osmotic (saltiness) potential, measures the energy
required to extract moisture from the soilVhere 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 FT2NJ Iyl f&ahra *®fandaydrbgero 3), and duplizgatdSamplestvere E& 3 Sy
retained for analysis of SMP

Trees may utilise water from various sources including the phreatic zone (saturated zone), the vadose
12yS odzyal Gdz2Ny SR T2yS0 | yR &dz2NF I OSOyandhRieden ¢ KS & (
0 2H) 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 iretlhrarious sources of water, including a shallow
groundwater table, potential sulartesian aquifer water sourcegainfallor shallow soil moisture.

Radon 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, water in a State mapped high ecological significance (HES) wetland (near the
confluerce of Isaac River and Cherwell Creek), and groundwater in alluvial monitoring bores, a coal seam
bore, a soil auger hole and river sands in the Isaac River.

24.4.2.3 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
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 asource of moisture to support transpiration 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 augeringllowed the direct observation of the physical features of the soil profile, as well as
facilitated measurement of SMP to identify the likelihood that moisture for transpiration was being
supplied from the upper soil profile, or whether deeper sourcesnoisture may existSMP 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 proddagerprint 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 ssfecific geology, epmorphology, soil physical
properties, groundwater salinity, and depth to the water table at the location to inform the final
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assessment of groundwater dependence for any tree or sReadon sampling was useful for
conceptualisation of groundwater and surface water interactions, and was used specifically for this

purpose.
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24.4.3 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 review, it wagtermined 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 alluvium (alluvial aquifer), three in the regolith (two dry) and seven in the coal seams. All bores
were used primarily for groundwater monitoring purposes. Bore construction dates for two bores is at
least 15 years old2020 for two bores, 2022 for seven bores and 2025 for the one remaining bore. The
bore constructed in 2025 (MBIS03) was constructed two months prior to sampling. The bores ranged from
13.5 to 180 metres deep.

Bore inspections and sampling was conducted from 20 to 22 July Z025bores 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 faui@ampling methods and survey consideratiddSIT(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 to be classified as a good sample. Overall, high quality stygofauna samples were collected from
the 10 bores which held water

Stygofauna samples were analysed in a laboratory by specialists in theAfledduatic 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 Sections 3 and 4 of
AppendixO.

24.4.4 Resource Operations and Projects

Table24-4 provides a summary of the various resource operations and proposed projects located within
GKS tNr2SO00iQa NBRIA2YyD ¢KSasS 2LISNIiA2ya YR LINR2S
Y2RSt GKAOK KIFa 0SSy dzaSR dn@ curhuiaivé Enfactsi KditionalNR 2 S
information on these resource operations and proposed projects is provided in SectionAppafdixK.

Oi
O

Table24-4 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
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Operation Status Planned Planned Distance from Target Coal
Start End Project Resource
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
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 101 NA NA 23 km g'g;‘f‘”bah
northwest
Measures
PL 223 NA NA 17 km
northeast
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Operation Status Planned Planned Distance from Target Coal
Start End Project Resource
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

24.4.5 Geology

24.4.5.1 Overview

The regional and local geology of the Project area and surrounds is described in Section 7.3.11 of
Chapter?. This is supplemented by information in Section Appendix K summarised below, used to
inform the understanding of the hydrogeology of the Project area and surrounds.

Localsurfacegeologyin the vicinity of the Projectyith cover sequence extents shown irFigure24-8.

The local geology of the Project area is well defined through both resource exploration and groundwater
RNAfEAY3IT GAGK 20SNI pnn AYRADGARdIzZ-f RNAfE K2t Sa |
extensive resource exploration and groundwateriling at the adjoining IDM enhances the
understanding of the local geology. Additional methods, including downhole geophysical surveys and ERI,
have further refined the geological model of the region.

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

 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:
o0 Rangal Coal Measures.
o0 Fort Coper Coal Measures (at depth).
0 Moranbah Coal Measures (at depth).

A geological crossection is provided ifrigure24-9 (section Al Q FRyfe24-8). This illustrates the
overall stratigraphy and structural geology framework of the Project area and surrounds, depicting the
spatial relationships between the main geological units.
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24.4.5.2 Cenozoic Sediments

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

24.4.5.3 Quaternary Alluvium

Surface geology mappingigure24-8) identifies Quaternary alluvium (Qparimarily along the Isaac River,
which intersects the eastern portion of the Project area. Tributaries such as Cherwell Creek, Conrock Gully,
and other smaller unnamed creeks also contain mapped alluvium.

Quaternary alluvium, hereafter referred to as alluvium, in the region is generally described as a geological
unit of unconsolidated sequences of clay, silt, sand, and gravel, typically less than 20 m thick (AGE, 2020).
Previous studies (e.g. AGE, 2020 preghat the thickest accumulations occur adjacent to the Isaac River,
with locally deeper sections associated with paleochannel systems incised into bedrock (i.e. former river
channels). Away from the main channel, the deposits are dominated by clayilartkréved from
floodplain environments.

A series of recent geological and hydrogeological investigations at and near to the Project area have
improved the characterisation and determination of the thickness of the alluvium local to the Project area.
This includes data from exploration drillingroundwater bore drilling, geophysical surveys (ERI) and
groundwater investigations.

Data from these sources has been used to develop conceptual cross sections, demonstrating the shallow
geological conditions along the Isaac Ri¥agre24-10) and Cherwell Creekigure24-11) in the vicinity
of the Project (cross section locations shownFagure24-8).

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 Project area, as shoviAigare24-12, noting that this is similar

to the alluvium mapped ifrigure24-8. 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 Project area, although they are thinner (generally <10 m) than those along
the Isaac River.

Several paleochannels filled with gravel and coarse sediments have been identified, up to 15 m thick.
Paleochannels were identified from drillhole data 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 local to the
Project, as shown iRigure24-12. Where field specific data on alluvium thickness is not available (e.g.
areas outside the Project area, upstream of Isaac River and Cherwell Creek), alluvium thickness is based
on publicly available mapped geology and data from surrounding mines and deas iteratively
interpolated for model layering using data from these mines.
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Permian Strata
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Figure24-10 Cross Section of the Alluvium along the Isaac River

Figure24-11  Cross Section of the Alluvium along Cherwell Creek
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