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8.SURFACE WATER AND WATER MANAGEMENT

8.1 Introduction

This chapter describes the surface water environmental values fds#tae Downs Extension (IDE) Project
(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, provides a site water
balance, assesses the performance of the water managersysiem and assesses the management
measures and mitigation strategies designed to protect surface water environmental values.

The information in this chapter is based on therface waterand water managemenassessment
providedin AppendixI. Hydrology hydraulics (i.e. floodinggnd geomorphologgre described irChapter
9. An assessment of the final void lake, including modelling of the vakenes and water quality is
provided inChapter 5

¢tKS tNRrp2SOiQa ¢l G4SN YFHyF3aSYSyid aeadtsSvya ogAatf 0SS Ay
Isaac Downs Mine (IDM) and Isaac Plains Mine (IPM).

8.2 Reulatory Framework

8.2.1 Environmental Protection Act 1994

The Environmental Protection Act 199&P 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 protectedtba EP

Act and the subordinat&nvironmental ProtectioWater and Wetland Biodiversity) Policy 200EPP
Water).

8.2.2 Environmental Authorityand Progressive Rehabilitation and Closure Plan Schedule
under the EP Act

The Project requires an environmental authority (BAYl progressive rehabilitation and closure plan

(PRCP) schedulender theEP Act foil KS t N2 2SO0 Qa Y A yekigdHactititled willdoa @ ! f €
conditioned by tle EA and PRCP schedutecluding water releasemanagement of water systenand
rehabilitation of water management infrastructur&Asand PRCP schedulese administered by the
Department of the Environment, Tourism, Science and Innovation (DETSI).

AppendixAAprovidesa draft EAwith proposed conditions related to surface water managemBT S|
is responsible for granting thEA conditions for thé&roject.In relation to surface wateithe proposed
draft EA conditiongover.

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

1 required water quality of mine affected water

1 the frequency, locations, and quality characteristics of water monitoring

1 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 theater management plan

Thewater management plamust be developed and implemented by an appropriately qualified person,
in accordance with relevant government guidelines, and must be reviewed and reported on annually by
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an appropriately qualified persoppendix| 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 maiality objectives (WQOSs) are protected.

Water quality monitoring at specified locations and frequen@gsoposedfor water storages associated

with the release points, and for the receiving environment at upstream background sites and downstream
of release points. Thdraft EA outlines actions that 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 detailsaoly exceedances dhe
conditions must be submitted annually to the administering authority, beinGSDE

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

12, the proponentproposes to join the Fitzroy Regiorfakceiving 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 ESCfor the Project iprovided asAppendixAD.

Appendix ACprovides a draft PRCP schedule, including the rehabilitation milestame&scompletion
criteriafor water management infrastructure.

8.2.3 Environmental ProtectiorRegulation2019

The Environmental Protection Regulation 20{BP Regulationglaborates how the principles and
objectives of the EP Act are to be implemented and enforddte EP Regulation also defines the
SYOANRBYYSyGlf 2062S0GAGBS I yR LISvbtE 2nMdsimgr®d dhick aizi O2 Y S &
FLILX AOFofS (2 GKS t NP2SOGQa buifacdSvwateim@ytsi YR Yyl 3S

8.2.4 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 basedastrddean
and New Zealand Guidelin@sNZGjor Fresh and Marine Wat&uality(ANZG, 2018 hereafterreferred

to as theWAustralian Water Quality Guidelir@The EPP Watds supported by the Queensland Water
Quiality Guidelines 2009 (QWQEGEHP, 2013

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

8.2.5 Isaac River Subasin Environmental Values and Water Quality Objectives

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

River Sulbasin (including Connors Riyeseptember 2011DEHP, 2011jereafter referred to as the

WLAFF O-oWAGASNIH+da#ad | YR 2vhaQed ¢KS R20dzySyid Aa YIRS L
It contains EVs and WQOs for waters in the Isaac Riveo&im, and they are listed under Schedule 1 of

EPP Water.
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8.2.6 Manual for Assessing Consequence Categories and Hydraulic Performance of Structures

The Manual for Assessing Consequence Categories and Hydraulic Performance of Stk tares
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.

8.2.7 Model Mining Conditions

The Model Mining ConditioAare a set of model conditions to form general environmental protection
commitments given for mining activities, arglA 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 AA for the Project.

TheModel water conditions for coal mines in the Fitzroy bapimvide 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.

8.2.8 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 riodfal water. The Water Act is primarily administered

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

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

f ¢KS &dzadFrAylroftS YFylFraSyYSyd 2F vdzsSSSyatlyRQa gl
planning, allocation and use of water; and riverine protection.

1 The sustainable and secure water supply for designated regions.

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

The Project does not require a licence or permit under the Water Act to take surface waters for water
supply to the Proje@ +a Fff gF GSNJ NSIdZANBR FT2NJ G4KS t Nr2SOi
systems or existing external water supplies

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 wateDNRMMRRDave published a watercourse identification map of Sate

that shows: watercourses (other than their lateral limitse downstream limit of watercoursedrainage
features lakes and springs.

1 https://www.detsi.gld.gov.au/_global/policyegister/policyregisterpdf?getdoc=1933&name=eman-assessing
consequencéydraulicperformance.pdf
2 https://www.detsi.qld.gov.au/_global/policyegister/policyregisterpdf?getdoc=1936&name=ig-modelmining

conditions.pdf
3 https://www.detsi.qld.gov.au/_global/policyegister/policyregisterpdf?getdoc=1561&name=ig-water-conditionsmines
fitzroy.pdf
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A diversion of Conrock Gully is proposed for the Project. The diversion of Conrock Gully is proposed to be
authorised under the EP Act, and therefpadicence for the diversion under the Water Act 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 requirenferitse 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.

8.2.9 Water Plan (Fitzroy Basin) 2011

TheWater Plan (Fitzroy Basin) 20@/As 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.

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

8.2.10 Water Regulation 2016

TheWater Regulation 2018 subordinate legislation to the Water Act and provides details, protocol and
instruction for the following:

water rights and planning

statutory authorisations to take or interfere with water
matters relating to water licenses

water allocations

water supply and demand management

declarations about watercourses.

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

8.2.11 Water Supply (Safety & Reliability) Act 2008

TheWater Supply (Safety and Reliability) Act 2p@8sides for the safety and reliability of water supply
in Queensland. The purpose is achieved primarily by:

9 providing a regulatory framework for providing water and sewerage services in the State

1 providing a regulatory framework fatefiningrecycled water and drinking water quality, primarily
for protecting public health.

91 the regulation of referable dams.

1 stating flood mitigation responsibilities.

8.2.12 Fisheries Act 1994

Approval under theFisheries Act 199%br waterway barrier works within waterways is not required as
mining activities on a mining lease are exempt from the Abkre are no declarefish habitat areas in
the area of theProjecQ & | O Refetid Ghlediddand Chapter 12 for additional information on
waterway barriers.

4 https://www.rdmw.gld.gov.au/_shareetontent/policy-register/policyregisterpdf?getdoc=726&name=riveriRgrotection-
permit-exemptionrequirements.pdf
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8.2.13 Environment Protection and Biodiversity Conservation Act 1999

The Department of Climate Change, Energy, the Environment and Water (DC@E&EW)ined the

Project to be a controlled action (EPBQAA018) @ ¢ KS O2y GNRBffAy3a LINRJDAAAZY:
Ay NBtFrGA2y G2 O2Frft asSry 3ILa RS@St2LISyd FyR I NH
controlling 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
O21f YAYAy3a RSGOSt2LIVSyYy il YI & THellEBS asgeys the grapishld adgdintQa &
the Information Guidelines for Independent Expert Scientific Committee advice (I3 p20coal 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 hazesignificant impact on a water resourdghapter24 providesan

assessment of the significance of impacts to surface water resau@iespter 24 providesa cross

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

8.2.14 Environmental Objectives and Performance Outcomes

The environmental objectives and performance outcomes, based on the EP Regulation and terms of
NEFSNBYOS 6¢2w0 FT2NJ GKS t NRr2SO0iQa 9L farm requiatedi | NB
structures are provided ifmable8-1 and Table8-2, respectively A corresponding EIS section reference is
provided in these tablesdemonstrating how the Project meets these environmental objectives and
performance outcomes.

Table8-1 Environmental Objectives and Performance Outcomesurface Water
Requirement  Environmental Objective and Performance Outcomes EIS Reference
EP Regulationy The activity will be operated in a way that prote¢ 8.3,8.4,8.6 8.7

Terms of environmental values of waters. Chapter 9

Reference

Performance Outcomes

1 There is no actual or potential discharge to waters of contaminants that| 8.6, 8.7, 8.7.2
cause an adverse effect on an environmental value from the operation o] 8.7.3 8.7.6
activity.

2 All of the following 8.4.3.68.7.6

(a) the storage and handling of contaminants will include effective mear
secondary containment to prevent or minimise releases to the environment {
spillage or leaks;

(b) contingency measures will prevent or minimise adverse effects on 8.6, 8.6.6 8.6.7,
environment due to unplanned releases or discharges of contaminants to wa 8.6.8 8.7.2 8.7.6

(c) the activity will be managed so that stormwater contaminated by the act 8.4.3.3  8.6.8
that may cause an adverse effect on an environmental value will not leave th| 8.7.2.38.7.10
without prior treatment;

(d) the disturbance of any acid sulfate soil, or potential acid sulfate soil, w| Section 7.3.21 o
managed to prevent or minimise adverse effects on environmental values; | Chapter 7

5 https://www.iesc.gov.au/sites/default/files/202402/info-guidelinesproponentspreparingcoatseamgaslarge-coatmining
developmentproposals.pdf
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(e) acid producing rock will be managed to ensure that the production and re
of acidic waste is prevented or minimised, including impacts during operatior,
after the environmental authority has been surrendered,;

Sections 7.3.12
74.3and 7.5.30
Chapter 7

(f) any discharge to water or a watercourse or wetland will be managed so
there will be no adverse effects due to the altering of existing flow regime
water or a watercourse or wetland;

8.4.3
8.6.88.7.4

Chapter 9

8.6.6

Section 12.4

Chapterl2

(g) for a petroleum activity, the activity will be managed in a way that is consi
with the coal seam gas water management policy, including the prioritisa
hierarchy for managing and using coal seam gas water and the prioritig
hierarchy for maaging saline waste;

Not applicable

(h) the activity will be managed so that adverse effects on environmental v
are prevented or minimised.

8.3,8.4,8.6,8.7

Chapter 9
Additional Environmental Objective
Terms of| Equitable, sustainable and efficient use of water resources. | 8.6.128.7.5
Reference Maintenance of the stability of beds and banks of watercours Chapter 9
Maintenance of environmental flows and water quality | 8.4,8.6,8.7
support the long term condition and viability of terrestri Chapter 9
riverine, wetland and lacustrine ecosystems.
Section 11.5.3 o
Chapter 11
Section 12.4 of
Chapter 12
Section 10.6.3 0
Chapter 10
Maintenance of supply to existing users of surface {8.3.7,8.7.8
groundwater resources. Chapter 10
The construction and operation of the project aims to ens| Chapter 9
that the risk and potential adverse impacts from flooding
avoided, minimised or mitigated to protect people, property &
the environment.
Table8-2 Environmental Objectives and Performance OutcomdR®egulated Structures

Requirement

Environmental Objectives and Performance Outcomes

EIS Reference

EP Regulations

Terms of Referencg . .
practice environmental management.

The design of the facility permits the operation of the site| 8.4,8.4.4 8.6
which the activity is to be carried out, in accordance with b

Chapter 9

Performance Outcome

Reach Environmental
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Requirement Environmental Objectives and Performance Outcomes
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EIS Reference

8.4.4
Chapter 9

Additional Environmental Objective

Terms of Referenc{ The potential consequences of the failure of a regulg
structure on human life and the environment require that t
highest standards are used for their design, construct
operation, modification and decommissioning.

8.4.4
Chapter 9

8.2.15 EIS Information Guidelines

The EIS assessment has been undertaken in accordance with the EIS information guitielieg and
EIS information guideline Regulated structurés The relevant EIS sections where the requirements of
these guidelines have been addressed are providdthliie8-3 and Table8-4, respectively

Table8-3 EIS Information GuidelinesSurfaceWater

Guideline Requirement Section of EIS

Water sampling, characterisation and monitoring 8.3, 8.3.6

Surface water resources 8.3

Water quality and environmental values 8.3

Alterations to flow of water 8.4,8.58.6,8.7,8.7.4

Water supply 8.4,8.4.1,8.4.28.4.3.58585.385.48.5.6
Project infrastructure 8.4,8.5

Discharges and onsite reuse of wastewater 8.4,8.58.6.68.6.7,8.6.8 8.7.2

Discharges to wetlands Chapter 12

Release of particular contaminants to the Grg 8.7.3
Barrier Reef (GBR) catchment waters and ot

waters

Bank stability and riparian vegetation Chapter 9

Voids Chapter 5

Acid producing material Chapter 7(geochemistry and soils)
Avoidance and mitigation measures 8.4,8.7

Monitoring and corrective actions 8.7.98.7.11

Commitments and conditions Appendix A, Appendix AA, Appendix AC

8 https://www.detsi.qld.gov.au/_global/policyegister/policyregisterpdf?getdoc=5312&name=etm-water-information-

guide.pdf

7 https://www.detsi.gld.gov.au/_global/policyegister/policyregisterpdf?getdoc=5307&name=etm-regulatedstructures

information-guide.pdf
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Table8-4 EIS Information GuidelinesRegulated Structures
Dams 8.4.4
Levees Chapter4 and Chapter 9
Voids Chapter 5

8.2.16 Guideline- Applications forActivities with Impacts toWater

The EIS assessment has been undertaken in accordance with the Guicighpikcations for Activities
with Impacts to Water(ESR/2015/1837). The relevant EIS sections where the requirements of this
guideline have been addressed are providedale8-5.

Table8-5 Guideline- Applications for Activities with Impacts to Water
Guideline Requirement Section of
EIS
8.4,8.5

Identifying environmental values of receiving wateiscluding topography, surfag 8.3
waters, wetlands, catchment@ncluding Great Barrier Reefater quality objectiveg

. ; : Chapter 9
flooding, hydrologybores,hydrogeological features, aquifergroundwater dependent Chapter10
ecosystemswater quality groundwater levels

Possible impacts to identified environmental valuggluding discharges and releas( 8.6, 8.7
uncontrolled releases, water infrastructurgjrface water and groundwater interaction

. Chapter 9
groundwater changesnd impacts tavetlands,catchmentsand hydrology. Chapter 10

Proposed management practicesncluding management hierarchy and practic 8.7
release controls and limits, stormwater managemeatd managing activities ne:
watercourses.

Management plansincluding for stormwater, groundwater monitoring and site wa 8.7
management Chapter 10

Rehabilitation of the site Chapter 5

8.2.17 Guideline- WastewaterRelease to QueenslantVaters

The EIS assessment has been undertaken in accordance with the Guidélastewater Release to
Queensland WaterlESR/2025/1654). The relevant EIS sections where the requirements of this guideline
have been addressed are providedTiable8-6.

Table8-6 Guideline- Wastewater Release to Queensland Waters
Guideline Requirement Section of EIS
Project description information relevant to waters. Chapter 4
8.4,8.5
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Guideline Requirement Section of EIS

Description of the receiving environment (water bodies), reley 8.2 8.3
environmental values and water quality objectives, legislative requirement

Predict outcomes or impact of the proposed wastewater releareluding| 8.6,8.7,8.6.6 8.6.7,
assimilative capacity 8.6.88.7.2

Set circumstances, limits and monitoring conditions 8.5.7,8.7.11

8.2.18 Great Barrier Reeuideline

Section 41AA of the EP Regulation aims to achieve no net decline in water quality in the surface water
basins thatischargeo the Great Barrier Reef (GBR). Since June 2021, all new or expanding projects that
potentially impact the waters for the GBR are required to provide information about their dissolved
inorganic nitrogen (DIN) and total suspended solids (TSS) load.

In accordance with theriteria outlined in Table 1.2 of the Guidelinn\{ironme:ntgl ProtectAion Act 1994
Reef discharge standards for industrial activities (DFPRKHE 6 W GRRD dzA R § SektigrB IAAB of the
EP Regulation is applicable to the Project

8.3 Environmental Values

8.3.1 Environmental Values under EPP Water

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

Thelsaac River an@onock Gullyare located within the Isaac and lower Connors River main channel
region of the Isaac River S8asin (WQ1301herwell Creek and JB Gully are locat&ithin the Isaac
western upland tributaries regioaf the Isaac River Stibasin

The EVs under the EPP Water that are potentially relevantdtercourses and drainage features within
and surrounding the Project arese:

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

It is unlikely that the following EMsder the EPP Wateare relevant forwatercourses and drainage
features within and surrounding the Project arefue to the identified downstream uses of waterater
quality orephemeral nature of flows

irrigation, farm use and stock watering
human consumption
primaryandsecondaryecreation
drinking water

industrial use

=A =4 =4 =8 =9

The Project will not impac¢he marine environment, including seagrass beds and corals.

8 https://www.detsi.qld.gov.au/_global/policyegister/policyregisterpdf?getdoc=5627&name=emgl-reef-discharge
standardsindustriatactivities. pdf
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8.3.2 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 providethinle8-7 and are generally based on the trigger
values ordefault guideline valuegDGVs) nominated in the QV@Band Australian Water Quality
Guidelines Where different E¥ have different WQOs/DGVs, the lowest value has been adopted.
WQOs/DGVs are displayed for physiemical parameters only.

A comparison of the WQOs against local streamflow water quality monitoring in the Isaac River has been
undertaken to assess whether local sifgecific trigger values (SSTVs) can be assigned to any water quality
parameters. The outcomes of this assessnastpresented in Section 3.7. 24 Appendix |

Table8-7 Water Quality Objectives, Isaac River Sbasin

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 ecosystefn
Filterable Reactive Phosphorus (FR| < 20 pg/L Aquatic ecosystefn
Total phosphorus <50 pg/L Aquatic ecosystefn
Chlorophyll a <5ug/L Aguatic ecosystet
Dissolved oxygen 85-110% saturation Aguatic ecosyste

>4 mg/L at surface Drinking wate¢
Turbidity <50 NTU Aquatic ecosystefn
Suspended solids <55 mg/L Aquatic ecosystef
pH pH 6.58.5 Aquatic ecosystef
Conductivity (EC) baseflow 720 puS/cm Aquatic ecosystef
Conductivity (EC) high flow 250 puS/cm Aquatic ecosystef
Sulphate 250 mg/L Drinking watef

25 mg/L Aquatic ecosystef
Total Dissolved Solids <2000 mg/L Stock watering
Colour 50 Hazen Units Drinking watet
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 Aguatic ecosyste
Arsenic 2.0 mg/L Irrigatiore-e

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

<13 pg/L Aquatic ecosystem

Reach Environmental Pages-10
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Parameter ‘ WQO/DGV Relevant EV
Beryllium < 0.5 mg/L Irrigatior?
Boron <5mg/L Stock wateringg

<940 pg/L Aquatic ecosystem
Cadmium < 0.01 mg/L Stock wateringg

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

<1pg/L Aquatic ecosystem
Cobalt < 0.1 mg/L Irrigatior?

< 1.4 ug/L Aguatic ecosystet
Copper <1mg/L Stock watering (cattléy

< 1.4 ug/L Aquatic ecosystem
Fluoride <2mg/L Irrigatiore

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

gauge

Iron <10 mg/L Irrigatiore

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

< 3.4ug/L Aquatic ecosystem
Lithium <2.5mg/L Irrigatiors
Manganese <10 mg/L Irrigatiors

< 1,900 pg/L Agquatic ecosystem
Mercury < 0.002 mg/L Irrigatiore

< 0.2 pg/L Aquatic ecosystem
Molybdenum < 0.05 mg/L Irrigatiore

<34 pg/L Aquatic ecosystef
Nickel <1 mg/L Stock wateringf

<11 pg/L Aquatic ecosystem
Selenium < 0.02 mg/L Stock wateringf

<5 pg/L Aguatic ecosystem
Silver <1 pug/L Aquatic ecosystem
Uranium < 0.1 mg/L Irrigatiore

<1ug/lL Agquatic ecosystem
Vanadium < 0.5 mg/L Irrigatior?

<10 ug/L Agquatic ecosystem
Zinc <5mg/L Irrigatior?

<8 ug/L Aquatic ecosystem
Nitrate < 1.1 mg/L Aquatic ecosystem for soft water
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Parameter ‘ WQO/DGV Relevant EV

a- Australian and New Zealand Guidelines for Fresh and Marine Water Quality (2018): trigger values fonrsliggntitely
disturbed systems (95% level of protection)

b - Table 2 of Isaac River SBhsin Environmental Values and Water Quality Objectives: Aquatic ecosystedferately
disturbed

c- Table 4 of Isaac River SBhsin 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 - shortterm 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

8.3.3 Regional Drainage Network

The Project is located within the headwaters of the Isaaecaibhment of the greater Fitzroy Basin. The
LAlIFO WAGSNI Aa GKS YIAYy 6+ G§SNO2dz2NES niining igdseS GOA OA
application (MLA) areas), and flowsainorth-west to southeast direction to the east of the Project.

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 Kerlong Ranges before turning
in a southeasterly direction near the Goonyella Riwiersiline. 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 Isaac River 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 dwsiveam of the Projectigure8-1 presents theregional

location of the Projecin the Fitzroy Basin and Isa@onnors gb-catchment.Figure8-2 shows the upper

Isaac River drainagecluding the Cherwell Creek and Conrock Gully catchments

The catchment area of the Isaac Rii@downstream of the Cherwell Creek confluence and incluttiag
Project area is aroun8,528km?. This represents arourl5% of the overall Fitzroy River catchment and
15.8% of the Isaa€onnors sukzatchment

The Project area is approximately 27 %nvhichrepresents 0.02% and 0.12% of the overall Fitzroy River
and Isaa€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.

8.3.4 Local Drainage Network

The following ephemeral drainage systeriRigg(re8-3) are located in the vicinity of the Project and are
designated as watercourses under the Water Act:

1 Isaac River 2,759 kn?catchment 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.
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1 Conrock Gully 71 knt catchment to its confluence with the Isaac River.

The majority of Conrock Gully upstream and including the beginning of the proposed diversion is defined
as a drainage featurender the Water Act The 3.2 km downstream reach of Conrock Gully to its
confluence with Isaac River is defined as a watercoursereTdre several minor drainage lines in the
vicinity of the Projecthat are designated as eithe&irainage features or unmappgéigure8-3).

8.3.4.1 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 Chehn@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 sects. 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. SedNet modelling of the catchment undertaken by Dougall et al. (200@)éaiddlslope

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:3kb 1V:5H batters above this depth. The bank batters are well
vegetated with established and mature trees, mostly eucalypts and casuarinas, and buffel grass
understorey. The active benches consist of scattered trees and buffel grass with the overbank areas
cleared for grazing.

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 3.2A1pendix| provide a review of other geomorphic investigations of the
Isaac River, and includé@tographs of the Isaac River channgdstream downstream and adjacent to
the Projectarea, respectively.

9V = vertical, H = horizontal
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8.3.4.2 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 jtiie 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 KinCherwell 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 in the middle reaches of Cledir@reek, 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 as increase runoff, scouringy arakio
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 relglivstraight alignment and trapezoidal channel. The
designs were developed in accordance with best practice at the time, which precededEREI) as

the current best practice design guideline. Erosion of the Cherwell Creek diversions in the forrmal 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 number of minor anabranches form along the
length of Cherwell Creek, particularly within the Isaac River floodplain. The riverbed compriskyssittgin
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 hifjow 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 tNrp2SoiQa LXIYyYySR aSO2yRINE | 0O0S&aa NRdAziS oAff
bed-level crossing.

8.3.4.3 Conrock Gully

Conrock Gully has a catchment area of approximately 38ikstream of the proposed stream diversion,
and approximately 71 kfro 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 Conrock Gully 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 Figur8.3 of Appendixl. 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 crasstion geometry can be typified by the generalised cgesgion
provided in Figur&.4 of Appendix|, which was created from a statistical analysis of ceesgion 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.

8.3.5 Streamflow

8.3.5.1 Isaac River at Deverill Stream Flow Gauge

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

Figure8-4 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 secorisjmat Deverill occurred in March

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

= =4

The downstream reach of Conrock Gully, including the proposed diversion, will be impacted by Isaac River
flood flows. Hydraulic modellingresentedin Section9.5 of Chapter indicateslsaac River flood flows

will back up into Conrock Gully during a 50% annual exceedance probability (AEP) (1 in 2 year) regional
flood event, which is equivalent to a 375/s(32ML/d) peak discharge in the Isaac River at Deverill. Isaac
River floodwaters are expected to back up into Conrock Gully for approximately 15%aloddgs or

around 55% of Isaac River flow days.
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Figure8-4 Stream Flow Duration Curveslsaac RiveR Beverill Gauge

8.3.5.2 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 gaugeaiggeno. 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 ahaovater levelén
Figure3.8 of Appendixl. At the IDM stream flow gauge, Isaac River flows were recorded on approximately
6.6% of days over the fowear period of operation. Flows of greater than 100 ML/d occurred for less
than 1.2% of days at this location over the fguar 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 Mu).

8.3.5.3 Conrock Gully Stream Flows

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

{GFyY2NB KIF& 2LISNI GSR I &GNBFY 3 dz3 Gugend. 332402t @ Q& D
At feQa DdZ fe KFa | ?addgendrdl diaradteristiosorCanfatk QuiNT herefore,y | Y
Ly Fylfteara 2F GKS . AffteQa DdzZfe aiuNBlIYTi2pa oI &
Gully.

¢tKS NBO2NRSR aiNBFIYFi2pga Ay . AfteQa DdZ 8@& |t 2y13
Appendixl. At. Af f 8@Q& DdzA f& AadNBlIYFt26 3IFdAST FE26a 6SNB
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8.3.6 Water Quality

8.3.6.1 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 eventsand their locations are shown Figure

8-5. These locations are associated WIBC (comprising ID&hdIPM) and Poitrel Mine

As IDM adjoins the Project, with the Isaac Rlgeated between IDM and the Projectomitoring sites
along the Isaac River, associated with IDM, have also been usedR®jbetmonitoring sites upstream,
adjacent and downstream of the Project, to avoid unnecessary duplication of monitorindvteioring
sitesalong Cherwell Cred8 sites) Conock Gully(2 sites)and a wetland1 site)were established for the
Project as there were no historical monitoring siteithin 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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8.3.6.2 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@kdisplayed in Table 3@ Appendixl. 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 maypotentially include releasesom thesemines 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
indicationof water quality and in particular metal toxicants in the Isaac River ugstrand downstream

of the Project.

Thewater qualitydatashow that some readings #tesemonitoring locations are at or above thelevant
WQODGYV, including the following:

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

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

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

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

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

and Deverill (80th percentile);

I 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).

=A =4 =8 -8 =9

Theseresultsindicate that the currenWWQGYDGVs may not necessarily reflect the typical background
water quality within theupper Isaac River. It is acknowledged that some exceedances at the Goonyella
and Deverill stations may potentially be associated with coincident water releases from upstiearg
operations.

8.3.6.3 Local Water Quality

Taken as a whole, the water quality data from IPM, IBI\MI Project specific monitoring provides a
comprehensive dataset of local water qualiyater 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 AppendixI. Thisincludes26 and 44
samples akachof the two Isaac Rivemonitoring sites associated with IPM, which aspstream of the
Project.

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

whichF2 NY LI NI 2F (GKS t NRr2SOGQa ol aStAaAyS dhew &&NJ |j dz f A
between12 and 20 samples penonitoring site(5 sites)along the Isaac RiveFor the upstream and
downstream sites for IDM (sites IR1 and W#h data from 2020 to 2025the data shows:

T YSRAlLY 9/ @lItdzSa 2F wngdp >{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.

Projectwater quality data(where it is not already included in an IDM dataset) is showiralrie 3.%nd

Table 3.100f Appendix . As flows in these local watercourses are ephemeral and access can be
constrained fohealth and safety reasons, the number of samples over the study period for the Project is
limited with around3 ¢ 5 samples per locatiornCertain baseline water quality values surrounding the
Project do not meet the WQOSs for the region, these include:

1 electrical conductivity and sulphate

1 turbidity and TSS

M sodium

1 aluminium, copper, zinc and iron (dissolved)

In addition water quality data from anonitoring siteutilised for monitoring water quality upstreamf
Poitrel Mine, and which idownstream of the Proje¢chad 10 sampling events.

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

To establish locAVQOs 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 operations. seheeferencesiteshavebeen used tacollect 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 majority of the samples &n)nd

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

Statistical analysis of this water quality d&tam these 8 sitess presented ifTable8-8 with a comparison
to WQOs/DGV.swhich shows the following:

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

9 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 followisite-specific trigger valueare proposedased on the 80
percentile for Isaac River water qualityhere site specific values exceed the WQOs/DGVs

9 Dissolved aluminiung 0.212 mg/L
9 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 QWUts is typical for the ephemeral
watercourses and creeks in the region where many years of data may be required to capture sufficient
information.
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Table8-8 Combined Isaac River Water Quality Data
Parameter Limit of Combined Isaac RiveSites
Reporting
Samples | value value
pH (Lab) - 0.01 158 7.36 7.57 7.80 6.58.5
Electrical Conductivity uS/cm| 1 158 148 227 377 250
(Lab) 720
Sulfate  as SO4 - | mglL |1 152 3 7 14 25
Turbidimetric (filtered)
TSS mg/L |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 (l+Vv1) 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) ug/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 Seleniuigdue to the limit of reporting being above the WQO trigger value
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8.3.7 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 harvesimghown in Figure-B4 of
Appendixl. The nearest of theskcencesis 25 km downstreanDetailed 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 include the absence 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 Table®&.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 asttbck 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.

8.3.8 Wetlands

Wetlands in the vicinity of the Project are describeimapter 12 which also provides an assessment of
the potential impacts to wetlands, and the proposed management measures to mitigate impacts to
wetlands.

8.4 Water ManagementSystem

8.4.1 Overviewand Objectives

The water management syste(d/MS)is the primary management measure to mitig&eojectimpacts
to surface water quality and flowddence the design of the systemas demonstrated in this and
subsequent sectionss crucial to achieving itdbectives

ThisWMS forms thebasis fora water management plan for the Projedt outlines specific, measurable
and timebound management measures fstorage transfersreleasesand monitoring associated with
GKS tNra2aSOlQa ¢! ( anidlisdéesigfidd HPNBY downateaimisS ThEse measures
provide the necessary information to underpin operational controls that may be linked to the identified
water management measures.

There are different water typefer the purposes of developing thR&MS

1 Mine-affected waterc as defined in the Model Mining Conditigris summarised as water that
has come into contact with coal seams (e.g. groundwater orffundhe pit, or runoff fromrun-
of-mine ROM) coal pads)

1 Sediment water runoff from areas that are disturbed by mining operations (incluaiagte rock
/ overburdendumps?®, which maycontain high sediment loads but does not contain elevated
levekof other water quality parameters (e.g. EC, pH, metals, metalloidsymegals). This runoff
must be managed to ensure adequate sediment removal prior to release to receiving waters

1 Clean or diverted water surface runoff from areas unaffected by mining operations. Clean
catchment water includes runoff from undisturbed areas and fully rehabilitated areas.

1 Raw or external water untreated water, generally from an external water supply, that has not
interacted with mining activities. For the Projecaw water is suppliedo IPCunderan existing
contractwith Surwater, with water coming from the Eungella / Burdekiam pipeline (i.e with
awater qualitythat is typical of dams and watercourges

TKS GSN¥a W2@0SNDOAzNRSY Qs WaALRATQ FYR WYAYS 41FaisS NrO1Q I NB
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1 Contaminated water runoff from areas potentially containing hazardous chemicals as well as
flammable and combustible liquids (including petroleum products), generally associated with
infrastructure areas. For the Project this is limited to local areas within tHeng@rea

1 Potable water- treated water suitable for human consumptioRor the Projecgtpotable water
will be trucked to site for the limitedffice and crib room requirementduring construction and
operation These requirements will not exceed existing potable water requirements for IPC, which
isa supply managed under agreement with the Isaac Regional Council (IRC).

The are three key WMS objectives are as follows:

1 Minimise mineaffected water accumulation within the Projéz@VMS and the risk of
uncontrolled discharges

Maintain sufficient water for the operations during dry periods

{ dz00S&aaFdzZ te Sy3alr3asS gAlGK SEGSNYI ¢ aidl 1SK2t RSN
resources.

1
T

Specific objectives for each water type are as follows:

1 Mine-affected water:minimise generation, maximise reuse and prevent uncontrolled releases.

1 Sediment waterminimise generation, maximise reuse and remove sediment prior to discharge.

1 Clean/diverted water:separate the mineaffected and sediment water systems as much as
reasonable and feasible and allow it to pass uninterrupted through the catchment.

1 Raw/external water: Ensure that external water allocation and associated infrastructure is
sufficient to meet site demands particularly under low rainfall conditions.

1 Contaminated water: Ensure full separation from other water sources and maoagevent
contaminant release, includingnder the requirements of AS1940Storage and Handling of
Flammable and Combustible Liquids.

These objectives are supported by the following management principles:

I Minimise land disturbance.

1 Reduce the size of mirsfected, sediment, and contaminated catchments.

1 Divert clean water around disturbed areas.

1 Capture mineaffected and sedimeniaden runoff in dams (with sediment dams designed to allow
for sediment removal prior to discharge in accordance with erosion and sediment control best
practice).

1 Reuse minaffected and sediment water on site for dust suppression activities.

1 Conduct controlled releases of miadfected water in accordance with the proposed EA
conditions to protect downstream EVs.

8.4.2 Integration of the Water Management System into IPC

Crucially the Proje€&MS has been integrated with the WNIS the rest of IPC. Thistegrationallows

for balancing of minaffected water across the system as a whaléth excess water transferred from
the Project to IP@uring wet climatic conditionand water transferred to th@rojectfrom the rest of IPC

in dry climaticconditions As mineaffected water would be transferred to and from IDM as the closest
part of IPC to the Project, transfers are described as occurring with IDM.

Asthe Projectwill replace mining activities dDM, controlled releases from the Project will not occur
coincidently with any potential releases from IDM

The integrated WMS also allows for the import of raw water, if required for the Project, from the existing
Surwater allocation.

Reach Environmental PageB-26



stanmore Isaac Downs Extensi®roject
Chapter & Surface Water and Water Management

A

8.4.3 Proposed Water Management Infrastructure

8.4.3.1 Overview

Figure 4.1 to Figure 4@ Appendix| (as taken fromChapter 4 shows the locations of the keyater
managemenfeatures of the proposed Project area over tife of minefor a series of selected Project
yearsor stages These plans show the progression of the active mining pit from west to east.

Key water management infrastructure proposed as part of the Project and their indicative timing are
described below. The majority of the proposed surface water infrastructure is constructed by Year 1, and
remains generally constant throughothe life of the Project with the exception of the additional
sediment dams constructed by Year 6 and Year 16:

1 Constructed by Year 1
0 Three mineaffected water (MAW) damsMAW1, MAW?2 and MAWS.
o0 Eight sediment daméSD)that collect runoff from the oubf-pit dumps, lowwall spoil
emplacements and noenoal contact disturbed areasSD1, SD3, SD4, SD5, SD6, SD7, SD10

and SD11.
0 A clean water danfCWD}hat collects runoff from undisturbed and cleared areas ahead

of the mining pit- CWD.
0o A proposed diversion of Conrock Gully, with associated flood protection bunds and
waterway channel plugs.
1 Constructed by Year 6
o Two additional sediment dams that captures runoff from-oéHpit dumpsg SD2 and SD8.

1 Constructed by Year 16
0 One additional sediment dam that captures runoff from disturbed lai®D9.

8.4.3.2 Mine-affected Water Management
MAW2 (235 ML)s the primary MAW storagevith an operatingconfigurationthat:

receives pit dewatering from the active pits

receives pumped inflows from MAW1 and MAW3

supplies dust suppression water demands

can pump excess MAW to ID{ile. transfers of MAW in the integrated WMS)

can import water from IDM if there is a shortfall of waterthe Project

has a proposedontrolled release point to the receiving environmergléase to Corack Gully
diversionabout 900 m from confluence with tHeaac River)

MAW1 (40 ML)and MAW3(20 ML)capture water from ROM padmd geline areas, and pump water to
MAW2.

Controlled releases will only occur in accordamagh the controlled release strateggescribed in
Section8.5.7.

Importantly,asthe Projectwill replace mining activities daDM, controlled releases from the Project will

not occur coincidently with any potential releases from IDM. Project operations will occur following the
cessation of operations at IDM, when mine water will accumulate in the approved IDM void and not be
released to the environment. That is, there will be no simultaneous release of water from both IDM and
the Project. The intent of the NB 2c®rirdli€ddelease strategy is to adopt the same release conditions
as currently approved at IDM.

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

MAW will be supplied via a dedicated pipeline from IDM should raifected water reserves at the
Project be depleted. This dedicated pipeline will also be used to transfer excesaffieicted water from

the Project to IDM as required he mine water transfer pipeline will be installed in a linear infrastructure
corridor adjacent to the haul road, and will be fitted with leak detection siftivalves Where thewater
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pipeline crosseghe Isaac Riverthe pipe will either be located with the bridge or witle trenched and

buried belowpredicted scour depthwith the pipe encasethrough a larger diameter pipe (enveloper) to
protect it from damage.The mine water pipeline will be approximately 3Q0400 mm diameter
polyethylene pipePumps wilbe used to transfer water along the pipelines. Mine water transfer pipelines
will include engineered controls such as isolation valves, pressure release valves and flow meters, to
prevent or minimise any accidental releases of water during transfer between IDM and the Project.

8.4.3.3 Sediment Water Management

Sediment water will be managed in accordance wtite ESCPas providedin Appendix AD, and
summarised in Sectiod.7.1Q The proposed sediment dams are a kiegign featureof the ESCP.

Eleven sediment dams are proposed to be constructed over the life of mine to capture runoff from dumps,
haul roads and cleared areas in advance of the highwall progression

The proposed sediment dams have been sized in accordance with the International Erosion Control
Association (IECA) method (IECA, 2018), based on the following design standards and methodology:

f We¢eallsS 5Q aSRAYSyYyl RIFEYao

I Total sediment dam volume = settling zone + sediment storage volume. The sediment storage
volume is the portion of the basin storage volume that progressively fills with sediment until the
basin is desilted. The settling zone is the minimum required fete@rage capacity that must be
restored within 5 days after a runoff event.

1 Sediment dam settling volume based on 85th percentidda$ duration rainfall (32.9 mm,
calculated per eq. B8 in IECA guidelines) with an adopted volumetric event runoff coefficient for
disturbed catchments of 0.54 (Group C sgilsamy clay with a 20% ¢tor for steep catchments).

9 Solids storage volume = 50% of settling zone volume.

The adopted design standard does not provide 100% containment for runoff from disturbed areas. Hence,
it is possible that overflows will occur from sediment dams if rainfall exceeds the design standard. To
minimise passive releases from sediment dams amrdimise water reuse, the water collected by the
sediment dams will be reused esite where possible (e.g. dust suppression).

A summary of the conceptual sediment dam capacities is provided in TalBéAppendix!, rangingin
size from 3 ML t&3 ML.

8.4.3.4 Clean Water Management
Theinfrastructure for clean water management at the Project comprises:

1 diversion of Corack Gully

1 levee along the Isaac River and levee plug along Cherwell Creek

1 clean watercatchmentreporting to the CWDcomprising undisturbed catchment between the
mining operations and the Isaac River levee.

Chapter 9 provides a detailed assessment of the diversion of Conrock Gully and the proposed levees. In
GKS O2yiGSEG 2F GKS tNR2SO0lQa 2a{xX G4KAA& AYyTNI aildNH:
Conrock Gullythe Isaac River and Cherwell Crdem Project operations (i.e. mine pit, dumps, MAW

dams infrastructure areas). The diversion and levees are sized to prevent a 0.1% AEP (1 in 1,000 year)
flood event from interacting with mining operations.

The CWD is approximately 200 MAollowing rainfall eventslean water will be pumped over the levee
into the remnant Conrock Guljownstream of the levee.

8.4.3.5 Raw Water

Raw water will be supplied véaseparateipeline from the raw water dam at IPM, which is supplied under
a contract with Sunwater for offtake from the existing Eungella Burdekin water supply pipeline. Raw water

Reach Environmental PageB-28



stanmore Isaac Downs Extensi®roject
Chapter & Surface Water and Water Management

A

is only required to supply vehicle washdown and firefighting requireméitever, it could potentially
provide an emergency supply of water should maifected water reserves at the Project be depleted.
Controls will be installed on raw water pipelines to manage any accidental releases, noting that this water
Ad WINBaAaKQ®

8.4.3.6 Potentially Contaminated Water

Facilities at the go line for the storage of fuels and minor maintenance requirements will be constructed
and bunded in accordance with the relevant Australian Standard specifications, including but not limited
to the provisions of AS 3780:20@8The storge and handling of corrosive substances, AS 1940:2004
The storage and handling of flammable and combustible liquids (AS 1940), AS 388332039e and
handling of mixed classes of dangerous goods in packaged and intermediate bulk containers.

Hazardous substances Safe Operating Procedures (SOP) will be in place at these operations. A register will
be maintained on site for all chemicals. Where appropriate, material safety data sheets will be kept in
storage areas or available fordine accessas required.

Fuel storage areas are a potential source of hydrocarbons, and fuel storage areas will be constructed and
bunded in accordance with the relevant specifications of AS1940. Fuel storage areas will be inspected
regularly, with repair and maintenance work coleed as required. Bunds filled with stormwater will be
drained or pumped out by a licensed contractor as soon as practicable to maintain the bund volume.

A waste oil system will collect all waste oils for transfer offsite or recycling onsite, so that waste oils are
not released to the environment. Lubricants will be stored in a bunded concrete area with a sump to
collect any spills.

All runoff from areas with potential contaminants will pass through water management controls such as
an oily water separator or sediment trap before entering the mine affected water management system.

Incident reporting and the management of spills will be undertaken in accordance with the site
operational incident reporting forms and procedures. A spill response protocol will be developed and
implemented. Spills management procedures will be desigoembhtain and remediate any spills of fuels

or chemicals to prevent impact® surface watersSpill kits will be available close to areas where
chemicals are beingegularlyused orstored

Specific waste bins and bunding will be used to isolate waste liquids, chemicals and hazardous wastes.
Hazardous liquid wastes awaiting disposal, such as hydrocarbons and oils, will be stored appropriately in
FOO2NRIFIYyOS 4AGK ! {mdnanYHnnn WYEeKS aG2Nr3IS FyR KIYR

All areas containing potential contaminants or hazardous wastes will be protected from flooding by levees
with flood protection for a 0.1% AEP (1:1,000 year) flood event. Héimeg will have a negligible risk of
releasing contaminants during flood events.

8.4.4 Preliminary Consequence Category Assessment

A preliminary consequence category assessment (&CA)form the design of thea NE 2SO0l Qa 4|
storages has been undertaken in accordance with the Ma®etion f Appendixl providesthe details
of the CCA.

The CCA considetse following scenarios to determine i KS Rl Y& KI @S | Waix3aya
consequence, and hence should be considered regulated structures:

1 failure to containg overtopping
i failure to containg seepage
1 dam break
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Each of these potential failure modes is assessed in terms of potentiklafar to humans, general
environmental harm and gneral economic loss or property damadée Project context (i.e. regional
location with limited potential for human or third party infrastructure interactipasid potential impacts

on water quality if a failure were to occur, were assessed.

This preliminary CCA determinedtha2 y S 2 F (G KS t NP 2 Sréyil&ed standtuiieS. W3 a G 2 NI
such, there are no required hydraulic performance criteria for water storages at the Project.

This preliminary CCA for the Project was based on conceptual design information for the proposed water
storages. The CCA will be reviewed and revised during detailed design as more information becomes
available for the design of damsat which time certified copies of the consequence category
determination from a Registered Professional Engineer of Queenslanildl be provided to the
administering authority.

8.5 Water BalanceModel

8.5.1 Methodology

A computerbased operational simulation modé&boldSimwas used to assess the dynamics of the water
balance under varying rainfall and catchment conditions throughout the operation of the Project. Water
balance modelling pertains to the operational period of mining activities.

The Project is interconnected with the historical and ongoing mining operations at IPC. Therefore, to
accurately assess the behaviour of the Project, as well as the adequacy of the connected IPC
infrastructure, IPM and IDM have been considered in the Rtojater balance modelThe Projecis
integrated with IPC through the ability to transfer miaffected water between the sites and through
supply of raw water (external supply) from IPC.

Section 6f Appendix| describes the water balance model in det&il.the description of modellinghe

WLt/ 6l GSNIYFYLF3aSYSyid aegaisSyQ NBFSNE (2 GKS SEAAQ
to the integration of the Projectinto IFIC | YR G KS GSN)XY WL59Q A& dzASR Ay S
The GoldSim model dynamically simulates the operation of the water management system and keeps
account of all site water volumes and salt loads on a daily time step. The simulated inflows and outflows
included in the model are

9 inflows:
o direct rainfall on water surface of storages
0 catchment runoff
0 groundwater inflows to the open cut pit
o external water supply from IPC
i1 outflows:
0 evaporation from water surface of storages
dust suppression demand
miscellaneous water demand
water transfer to IPC
offsite releases from sediment dams in accordance with design criteria
o controlled releases in accordance with the proposed release strategy.

O O oo

Thet NP 2\8a@intaaagement system will change over the approximated# mine life, including
changes in catchment areas, mining progression and site water demands. To represent the evolution of
the mine layout over time, the Project was modelled in six discrétasps. Ongear to fiveyear
representative periods have been selected to reflect the average conditions over the mine phagg

1 Year ¥ Phase {construction year)
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Year 2 Phase 2

Year 4 Phase 3

Year § Phase 4

Year 11 Phase 5

Year 16 Phase Qfinal year of operations).

=A =4 =4 =4 =4

8.5.2 Climate and Climate Change

Rainfall and evaporation information was obtairfeain the Scientific Information for Land OwngfSILQ
climate database facilitgperated by DETSoased on data derived from the Bureau of Meteorology.

The potential changes to climate within the operational life of the Project were assessed using the
Australian Government Consistent Climate Scenarios (CCS) fegjecBection 4. of Appendixl|). This

was used to generate climate change adjusted rainfall and evaporation data, which transformed historical
climate data from the period 1960 and 2024 (64 years).

The Shared Socioeconomic Pathway SBP2was selected as the emission pathway for the
Intergovernmental Panel on Climate Change assessment report AR5, with a base case global warming
sensitivity for the Year 2050. The Year 2050 was selected as it refwdésergeneral period of time by

when Project mining operations cease, conservatively overestimating the degree of climate change during
the proposed operational period ending 2043.

The 64 years of CCS data was compared with the baseline SILO rainfall and evaporation dataset, with the
following observations:

1 The CCS data predicts an overall 15% decrease in rainfall overylea6period.

T ¢KS //{ RF{GlI LINBRAOGA Yy 2@SNIftf yopiryery ONBI &

period.

These factors have been applied to the baseline 136 years of SILO data that has been used for the forecast
operational water balance assessmawith climate change This is considered a highly conservative
approach, as it applies the 2050 climate change factors to the climate data from the commencement of
operationsin 2029

8.5.3 Catchment Yield Parameteiand Catchment Areas

TheAustralian Water Balance ModéAWBM model was used to represent the runoff characteristics of
mine site catchments. To adequately simulate the site water balance, the runoff characteristics of the
various catchment surface typegere defined Catchments were characterised into the following land
use types:

1 ‘HaturaQrepresenting areas undisturbed by mining

1 Wardstand2representing hauls roads and hardstand/cleared areas
1 Wpoirepresenting uncompacted dumped overburden material

1 Y hakQrepresenting rehabilitated emplacement areas

1 itQrepresenting the pit floor

1 ‘Wlearedrepresenting areas disturbed ahead of mining (e.g-gbrp).

Catchment areafor each modelled phase afperationswere basedon the staged mine planprovided

in Figure4-21 to Figure 426 of Chapter 4 Theadopted catchment areas and land use types for each
modelled phase of the Project are provided-igure8-6 to Figure8-10for each Project phasé summary

of adopted catchment areas and land use types for each modelede is provided in Table 6.4 of
AppendixI.
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Figure8-6 Catchment and Land Use PlaPhasel and 2
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Figure8-7 Catchment and Land Use PlaPhase 3
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8.5.4 Water Management System Configuration

A schematised plan of the proposed water management system configuration is sh&wuia8-11. A
summary of the modelled water management system operating rules for each component of the system
is provided in Table 6&f AppendixI.

To prevent uncontrolled discharges from the mine water storages, maximum operating volumes (MOVSs)
have been set for the owbf-pit MAW storages. The MOV is the volume at which pumping from the pit
and sediment dams to the miraffected water storages ceases (specifically MAW?2). This was included as
an operating rule in the water balance model.

8.5.5 Water Demands

ROM coal extracted at the Project will be processed at the existing IPC coal handling and preparation plant
(CHPP). As the water balance model is integrated into IPC, the water demands of the CHPP are included
in the water balance model. In order to ass#ss performance of the integrated IPC water management
system, including the Project, the total ROM coal throughput from all sources at IPC has been included in
the water balance model. The key parameters for the CHPP water balance are provided in@&écifon
Appendixl. Thenet CHPP water demand is between 150 to 340 megalitres per annum (ML/a).

Water for haul road dust suppressiat the Projectwill be sourced from MAW?2. Daily haul road dust
suppression watering rates were estimated based on haul road surface area and daily rainfall and
evaporation ratesAveragedaily dust suppression demarid between 3.1 and 9.3 ML/d.

Predicted industrial/miscellaneous usage (includes usages such as washdown, fire circuit, pump gland
seals and sprays) has been based on advice from site personnel. The adopted industrial/miscellaneous
usage for the simulation period is 50 ML/a, with a 58% loss.

8.5.6 Groundwater Inflows
¢KS ITR2LIISR 3INRdzyRgl GSNI AyFiz2ga Ayildiz2 (GKS t NR2SOi
groundwater modelling (see Sectioh0.7.6 of Chapter 10and Appendix K) and have been provided

annually between 2029 and 2043. A summary of the predicted annual groundwater inflows is provided in
Figure 6.1®f AppendixI, with a round 10Q; 150 ML/a during operations.
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Figure8-11  Water Management System Schematic
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8.5.7 Controlled Releases

L5aQa 9! I dzi K2 NA a S,hastétdloi tBelestablished methdtblobs framol ¢ i\Ehnal 3
Mining ConditionsThe proposed release conditions for the Project have been based on the approved
IDM release conditions, as any releases from the Project would be offset by the reduction in releases from
IDM. The water balance model has been configured to simulate thegmped release conditions, using
ECas the target contaminant. The controlled release point will be located on MAW2.

Table8-9, Table8-10 and Table8-11 show the proposedrariable contaminant release conditions and
receiving water contaminant release trigger levels. Under these conditions, the release eéffieicted

water from authorised release points to receiving waters must not exceed those values (dependant on
receiving water flow for some contaminants). The proposed receiving water contaminant trigger levels
are based on approved EA conditions at IPN{) lihd other nearby operating coal minés developed

from the Model Mining Conditionshnd allow for an accurate evaluation of the impact of any releases
from the Project.

Table8-9 Mine-affected Water Release Limits
Quiality characteristic Minimum Maximum
EC uS/cm n/a Variablé
pH pH units 6.5 9.0
TSS mg/L n/a Variablé
Sulphate (S£3) mg/L n/a Variablé
1: Release limits for ECS%nd SQare dependent on receiving water floRefer toTable8-10.
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Table8-10 Mine-affected Water Release Conditions

Receiving Release Gauging Gauging Gauging Station Receiving Receiving/NVater Maximum Releasd_imits

Waters

Isaac River (via
Conrock Gully
Diversion)

Point

(RP

RP1

Station

Isaac Downs

Station
Longitude
(GDA2020)

148.175979

Latitude
(GDA2020)

-22.066880

Water Flow
Recording
Frequency

Continuous
(minimum
daily)

Flow Criteriafor
Discharge
(m3/s)

Release Ratefgr
all CombinedRP
Flows)

Very Low Flow <2md/s EC:720 { k OY

<4n¥/s for a period SQ?Z: 250mg/L

of 28 days after TSS: 5,g/L

natural flow events

that exceed 4rfis

Low Flow 0.142m%s EC: 3,006 { k O]

4m¥s SQ?: 300mg/L
TSS: 58ng/L

Medium Flow 0.257m%/s EC:4,000 { k O]

10md/s SQZ: 300mg/L
TSS: 20éng/L

High Flow 1.09m%s EC:5,000 { K OY

50m3/s SQ?Z: 400mg/L
TSS: 20éng/L

Very High Flow 2.02m3/s EC:5,000 { k OV

100m3/s SQ?: 400mg/L
TSS: 306ng/L

Flood Flow 3.07m%s EC:8,000 { k OV

250m?/s SQ?Z: 400mg/L

TSS: 40fhg/L
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Table8-11 Proposed Receiving Water Contaminant Trigger Levels

Quality Characteristic Units TriggerLevel Monitoring Frequency
pH pH units| 6.5- 8.5 (range)

TSS mg/L 1,050 (maximunt)

SQ? mg/L 250 (maximum

1: Model Water Conditions for Coal Mines in the Fitzroy Basin
2: Isaac River Sdbasin Water Quality Objectives

3: 80th percentile of local water quality sampleseeTable8-8

8.5.8 Isaac River Streamflows

To simulate flows in the Isaac River, AWBM parameters have also been developed for Isaac River
catchments. The adopted AWBM parameters have previously been developed to reflect the recorded
river flow conditions at each of the Isaac River locations. TdacIRiver AWBM parameters have been
used to estimate the future flow conditions based on the modelled climate and hence determine the
controlled release opportunities.

8.5.9 Salinity Parameters

The water balance model has been configured to use EC as an indicator for water quality. Each runoff type
has been assigned an EC concentration that has been based on the available historical water quality
monitoring data at IPC, as well as additional infation provided as part of the geochemical assessment

for overburden / spoi(seeSection4.3 of AppendixF, also described i€hapter § ard the groundwater
assessmenfor inflows fromthe Rangal Coal MeasuréseeSection 10.7 o€hapter 10and AppendixK).

The adopted EC concentratiofts each land use or inflow contributing to the water balance modet]

the sourceof the EC datas providedn Table 6.13f Appendix |

EC has been continuously monitored and recorded at the Deverill gauging station since August 2011. This
monitoring data has been analysed and a relationship between EC and discharge has been developed
This flowEC relationship for the Isaac River has been incorporated into the water balance model as the
EC sourcéor the flows in the Isaac River upstream of the ProjBloiw and salinity are used by the water
balance model to assess whether controlled releases can occur, as well aingghegsotentialimpact

of discharges on the receiving water salinity.

8.6 Water Management System Assessment

8.6.1 Overview

Assessment of the propos@fMS,as integrated into IPC, has been undertaken using the water balance
model with the adopted rainfall runoff parameters, against the following key performance indicators:

9 overall water balance

1 mine-affected water inventory
i pit inundation characteristics
1 controlled water releases

11 https://www.detsi.qld.gov.au/_global/policyegister/policyregisterpdf?getdoc=1561&name=g-water-conditionsmines
fitzroy.pdf
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uncontrolled spillway discharges

mine-affected water transfers to IPC

imported mineaffected water from IPC

IPC mineaffected water inventory

IPC raw water take

overallsalt balance

TKS WLt/ gFGSN) YIyYyFr3aSYSyd aeaitSyQ NBFSNB G2 GKS S
prior to the integration of the Proje¢t f & 2 NI FIBENBIRC. Ar2assesdamehit of the overall mine
affected water inventory at IP@asalso undertaken. The purpose of this assessment is to confirm that
the existing IPC infrastructure (including dam and pit storages) is able to accommodate the additional
water demands, transfers and processing requirements resulting from the Project.

= =4 =4 =4 -4 A

8.6.2 Interpretation of Results

In interpreting the results of the water balance assessment, it should be noted that the results provide a
aGradAaGdAOlrt Fyrfeara 2F GKS SN YFYylF3ASYydgid aeal
Project based on 121 realisations with different climatic sequences.

The model results are presented as a probability of exceedance. For example, the 10th percentile
represents 10% probability of exceedance and the 90th percentile results represent 90% probability of
exceedance. There is an 80% chance that the resulieMietween the 10th and 90th percentile traces.

Whether a percentile trace corresponds to wet or dry conditions depends upon the parameter being
considered. For site water storage, where the risk is the storage capacity will be exceeded, the lower
percentiles correspond to wet conditions. For exampiere is only a small chance that the 1 percentile
storage volume will be exceeded, which would generally correspond to wet conditions.

For external site water supply volumes (for example), where the risk is that insufficient water will be
available, there is only a small chance that more than the 1 percentile water supply volume would be
required. This would generally correspond to diiynaltic conditions.

It is important to note that a percentile trace shows the likelihood of a particular value on each day and
does not represent continuous results from a single model realisation. For example, the 50th percentile
trace does not represent the model time seritor median climatic conditions.

The assessment outcomes are dependent on the accuracy of input assumptions. There is inherent
uncertainty with respect to some key site characteristics (e.g. catchment yield/rainfall runoff, mining area
groundwater inflows). The use of a large humber iohate sequences reflecting the full range of historical
climatic conditions provides an indication of the system performance variance under very wet, very dry
and average climatic conditions.

8.6.3 OverallWater Bdance

Water balance results for the Project are presented in Taldlef/Appendix|, averagewver each model
phase. The results presented are the average of all realisations and will include wet and dry periods
distributed throughout the mine lifeA more detailed analysis of the performance of the various
components of the water management system is provided in the following sections.

8.6.4 Mine-affected Water Inventory

Figure8-12 shows the combined forecast inventory for MAW1, MAW2 and MAW3 over thgeab
forecast. To prevent uncontrolled discharges from the mine water storages, MOVs have been set for the
out-of-pit MAW storages. Also shown is the combirfelil supply volumgFSV), which is the combined
capacity of these dams.
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MAW1, MAW2 and MAW3 will be decommissioned and rehabilitated following the cessation of mining
operations atthe Project in accordance with the PRCP schedule.

The model results show the following:

1 For the 1%ile results (very wet climatic conditions), the peak inventory in thefeuit MAW
storages reaches a volume of around 280 ML.

1 For the 10%ile results (wet climatic conditions), the peak inventory in theobpit MAW
storages reaches a volume of around 185 ML.

1 For the 50%ile results (median climatic conditions), the peak inventory in thefqit MAW
storages reaches a volume of around 65 ML.

1 The combined oubf-pit mine MAW inventory is maintained below the combined capacity of all
the MAW dams.

250 - KEY
. 1%ile
Tota MAW inventory MAW1/MAW2/MAW3capacities
300 o TR S%ile
o 10%ile
S 250 .
~ --50%ile- -
)
90%il
£ 200 o
g 95%ile
=
= 150 - 99%ile
s
= 100
o
S 50
2 |
0

Jan-2028
Jan-2029-
Jan-203(}-
Jan-2031:
Jan-2032:
Jan-2033;
Jan-2034;
Jan-2035-
Jan-2036-
Jan-2037:
Jan-2038:
Jan-2039-
Jan-204G—
Jan-2041:
Jan-2042:
Jan-2043-
Jan-2044;

Figure8-12 ForecastMine-Affected Water Inventory

8.6.5 PitInundation Characteristics

Figure 7.2o0f Appendix| showsthe forecast inventory for the Proje@ténining pit over the 16ear
simulation. The pit recovers (i.e. becomes dry) after each wet seasontivaé&hojectis operational. The

pit will become a final void after operations cease and hence will accumulate water from 2043 onwards.
An assessment of the final void water balance is providézhapter5.

These modelling results demonstrate that the pit is able to continuously operate under all but the most
extreme rainfall conditions.

8.6.6 ControlledMine-affected Water Releases

The water balance model is configured to releasee-affectedwater in accordance with the proposed
controlled release conditions outlined in Secti®®.7. The predicted annual controlled release volumes
from MAW?2 are provided ifigure8-13. The results show that:

1 For very wet climatic conditions (99%ile), the maximum annual controlled release will be 130 ML.
9 For wet climatic conditions (90%ile), the maximum annual controlled release will be 40 ML.
1 No controlled releases aggredictedto occur in median and drier climatic conditions.
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Figure8-13 ForecastAnnualMine Water Controlled Release Volumes

8.6.7 Uncontrolled ReleasesMine-affected Water Dams

There are no predicted uncontrolled releas@fiere are no MAW dams that overflow directly to the
receiving environment. Therefore, there is nil risk of uncontrolled spillway dischargamefffected
water to the receiving environment.

8.6.8 SedimentDam Overflows

Consistent with the IECA design standésde Sectior8.4.3.3, thet N2 2 Sd@rmedtiddams do not
provide 100% containment for captured runoff. Hence overflows will occur from sediment dams when
rainfall exceeds the design standaiithe potential for overflows from the proposed sediment dams has
been assessed using a forecast assessment simulation. There are six sediment dams that overflow to the
environment: SD4, SD6, SD7, SD9, SD10 and SD11.

The predicted annual combined sediment dam overflows under this scenario are provicigdiie3-14.
The results show that:

91 During very wet climatic conditions (99%ile) where rainfall events can exceed the dam design
standard, modelled sediment dam overflows are between 565 ML/year and 770 ML/year.

9 During wet climatic conditions (90%ile) where rainfall events sometimes exceed the dam design
standard, modelled sediment dam overflows are between 190 ML/year and 405 ML/year.

1 During median climatic conditions (50%ile) where rainfall events sometimes exceed the dam
design standard, modelled sediment dam overflows are between 0 ML/year and 10 ML/year.

1 There are no predicted overflows from the sediment dams during dry and very dry climatic
conditions.
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Figure8-14  ForecastAnnual Sediment Dam Overflow Volumes

8.6.9 Mine-affected Water Transferso IPC

The ability of the NP 2t @ ilefoder after each wet season is largely attributed to the capacity of the
WMS system to transfer water to IRCe. IPM and IDMyvhen required.Modelling results show the
following

1 For the 1%ile results (very wet climatic conditions), a maximum of 1,660 ML/a will be transferred
from the Projectto IPC.

1 For the 10%ile results (wet climatic conditions), a maximum of 710 ML/a will be transferred from
the Projectto IPC.

1 For the 50%ile results (median climatic conditions), there are no modelled transfers of MAW from
the Projectto IPC.

8.6.10 Imported Mine-affected Waterfrom IPC

Net water demands athe Projectwill be sourced from IP@e. IPM and IDMA key objective of th&VMS

is to maximise the reuse of captured surface water runoff and groundwater inflows. Recycling mine water
will minimise the volume of water from IPC that is required to saisbjectsite demands. However, the
volume of water captured on site is highly variable dependent upon climatic conditions and groundwater
inflows. Hence, the required makeup water volume from IPC will vary from year to year.

Figure8-15 shows the total annual modelled demand for miatected water from IPC over the 4@ar
simulation. The modelling results show that fRmjectis dependent on the pipeline to IPC to supplement
shortfalls in water, even during very wet climatic conditions. This is a function of designing an integrated
WMS with reduceddam storagefootprint at the Project,and hence with limited storage capacity
available athe Projectto hold a significant volume ofmine-affected waterduring the dry season.
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Figure8-15  AnnualMine-affected Water 2mand from IPC

8.6.11 IPCMine-affected Water Inventory

The total IPC mine water inventgmpclusive ofransfers to and from the Projeds shown irFigure8-16.
This figure also shows combined maximum operating volumes for the IPC st¢eaggtig voidsat
various stagesf Project life, ranging between 38,900 ML and 87,000TEse results demonstrate that
the IPOWMScan manage the addition éfrojectwater transfers and demandsvith the peak inventory
in the IPC mine water system during y&vret climatic reaching a volume of around 11,100, Mhichis
well below the combined capacity for the system, under the most extreme climatic conditions.
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8.6.12 IPCRaw Water Take
The additional raw water demands due to the Project are as follows:

T The 40 ML/a raw water demand associated with the IDE washdown/fire water circuit
1 If the mineaffected water supplies at IPM, IDM atite Projectare exhausted, then additional
raw water will be required to supply site demands at IPM, IDMthadProject

The current annual raw water allocati¢see Sectio.4.3.5 available to IPC is 1,287 ML/a (938 ML/a for
theSEAAGAY3I Lt/ | tf20 A2y sopefayoRal Millergom anjnecadjoirhg IRC){ G I y Y
The modelled external water requirements aClée shown irFigure8-17, whichshows that neither the

existing allocation at IPC of 938 ML/a, or the combined allocation of 1,287 ML/a, will be exceeded for any
climatic realisations.

Thet NE 2 ®ideim@tdr demands will be adequately supplied from the maffected water stored
within the integrated WMS under most climatic conditions. However, there is a small probability (around
10% AEP) that the miraffected water reservesn the integrated WMS be depleted, and additional
external raw water will be required to satisfy site demands. Even when this oesushiown irFigure

8-17, the existingraw waterallocation would not be exceeded.
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