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7.1 Introduction

This chapter describes the existvguesof the landthat arerelevantfor the Isaac Downs ExtensigiDE)
Project(the Project)areaand surrounding region. Potential impacts and the associated risks to these
environmental valueshave beenassessed. Strategies and management measures are presented to
mitigate thepotential impactdo these environmental values.

Information in this chapter is primarily based on tledowingtechnical studies

1 Materials Characterisation and Erosion Assessment for the Rehabilitated Lar{@jopendix D

prepared by Landkch Pty LtdLandloch}

Soils Assessmem\fpendixE) prepared by Landloch

Geochemical Characterisation and Assessmemilineral Waste (Appendix B prepared by

TerrenusEarth ScienceBty Ltd

1 Preliminary Contaminated Land Investigatighppendix G prepared by SGME Pty Limited
(SGME)

1 Geotechnical AssessmenFinal LandfornfAppendix H prepared byBlackrock Mining Solutions
Pty Ltd (Blackrock)

In addition, this chapter has been informed dgta collected byStanmorelD Extension Pty Ltdthe
proponenf), a subsidiary of Stanmore Resources Ltd (Stanmdnedugh geological investigations,
detailed topographical assessments, and knowledge of the local area and surroundingmegi&noject
studiesandthe continuedoperation oflsaac Plains Complex (IPQ)e Project will be integrated into IPC
whichcomprigsisaac Plains Mine (IPM) and Isaac Downs Mine (IDM)

f
)l

Overall site suitability and the location of Project activities are described in the context of land tenure,
land use, land suitability, areas of regional interest and stock routes. Practical measures are identified to
protect environmental values by achiag the identified environmental objectives and performance
outcomesto ensure the Project operates insaistainable manner

The potential for the Project to result impacts toland, air or waters ifurther assessed in the following
chapters of the EIS:

1 Chapter8 ¢ Surface Water and Water Management
1 Chapterl0¢ Groundwater

1 Chapterl5¢ Air Quality

1 Chapterl?7 ¢ Non-mining Waste

7.2 Regulatory Framework

The approvals process and the legislative and policy context for the Project and its activities are identified
in Chapter2. This chapteprovides aditional information on the legislative and policy context relevant
totheYl yI 3SYSy i 2 EnvilbAngntal WiRe3, 2idvilofndental objectives and performance
outcomes.

7.2.1 Environmental Protection Act 1994

The Environmental Protection Act 199€P Act) usespecificmechanisms to achieve its objectives
including:

Reach Environmental Page7-1



A

stanmore Isaac Downs Extensi@roject
Chapter 7¢ Land

9 application of its subordinate legislation,the Environmental Protection Regulation 2019
(EPRegulation)which identifies environmentally relevant activities (ERAS) that require approval
(refer Chapter2)

notifiable activities set out in Schedule 2 of the EP Act (t€éfepter2)

Environmental Protection Policies (EPPs) for water, noise and air

environmentalauthorities (EAS) setting out the conditions for approval of the Project

duties of care associated with environmental harm.

= =4 =4 =4

Chapter 7, Part 8 of the EP Act contains the contaminated land provisions. These provisions adopt the
concept of risk management through the development of two registers for the recordicgntdiminated

land. Sites are recorded on the Environmental Management Register (EMR) or Contaminated Land
Register (CLR) on the basis of risk assessment that shows a notifiable activity has been or is being
conducted on the site (EMR) or the land has been contaminiayeal hazardous contaminant (CLR).

Chapter 7, Part 1 of the EP Act addresses the potential for activities to result in environmental harm by
imposing two main duties: the general environmental duty and the duty to notify. These duties are
relevant to all persons undertaking notifiable adiis or managing sites on the EMR or CLR.

Land contamination may result in serious or material environmental harm. Chapter 7, Part 1, Division 2 of
the EP Act establishes a duty to notify of such harm.

The contaminated land provisions of the EP Act enable the preparation of site management plans (SMPs)
for land on the EMR. In some casi¢$s not necessary or practical to remove all the contamination from

a site in order to prevent environmental harm and/or public health riskgh&se circumstances, the
administering authority can approve SMPs for land, which state how a site will be managed in order to
prevent environmental harm or public health risks. Once approved, SMPs are recorded on the EMR and
are provided with any related search of the register.

7.2.2 Environmentally Relevant Activities

Potential ERASs for the Project, to which a section of schedule 2 of the EP Act applies, and for which there
is an aggregate environmental scgreescribed inschedules 2 and 3 of the EP Regulatiane described

in Chapter2. The onlyrelevant ERA identified for the ProjectBRA 3 (particular resource activities)
miningblack coal.

7.2.3 Notifiable Activities

Under Section 371 of the EP Act, an owner or occupier of land must rib&fyDepartment of
Environment, Tourismand Innovation (DETS)F + Wy 2iAFTAlI 0t S | OGAGAGREQ Aa
list of notifiable activities is provided in Schedule 3 to the EP Act and includes activities such as storing
mine wastes, mineral processing and fuel storage.

The effect of this notification is that information about the activity will be made publicly available on the
EMR. Prior to approving the application for surrender of the EA, or certifying progressive rehabilitation,
the administering authority must be dafied that any land within the area subject to the Progressive
Rehabilitation Report (PRR) or Final Rehabilitation Report (FRR), that is listed on the EMR because of the
mining activity, has been satisfactorily rehabilitatddes not pose an unacceptabigk to human health

or the environment andif any portion of the land is to remain on the EMRpossesses a suitable SMP.

Throughout the life of a mining project, the EA holder is required to notify the administering authority
within the specified timeframéf a notifiable activitylisted in Schedule 3 of the EP Astbeing carried

out on land within the mining tenement. The land is subsequently recorded on the BMiRe
administering authoritySee Sectioii.4.6for potential notifiable activities relevant for the Project.
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7.2.4 National Environment Protection (Assessment of Site Contamination) Measure 1999

Contaminated land is managed in Queensland undeiNé&tonal Environment Protection (Assessment of
Site Contamination) Measure 19%ndthe 2013 amendmerit

7.2.5 Stock Route Management Act 2002

The Stock Route Management Act 200@RM Act) provides for the management of the stock route
network in QueenslandA stock routeis identified within the Project area

7.2.6 Regional Planning Interests Act 2014

TheRegional Planning Interests Act 2QRP| Act) requires resource activities authorised under resource
Acts and other regulated activities to align with the regional land use policies in regionabplhother
applicablegovernment polies.

The RPI Act introduces an assessment framework to manage the impact of resource activities on areas

the StategovernmentK I & A RSYGAFASR Ay (GKS | Oihichlinkludefioriy | NBI 2
agricultural areas(PAAs), priority living areas (PLAS), strategic environmental areas (SEAs) and strategic
cropping areas (SCAs)

Under the RPI Act, a resource activity, and other identified activities, cannot occur in these areas unless a
regional interests development approval (RIDA) has lggantedfor the activity.

Based onthe currentgovernment maping2 ¥ v dzSSy af I yRQa I NBI &K Tt N\BERKAE
mining lease applicatiofMLA)700081,MLA700082 MLA700083 andMLA700084are not within SCAs,

SEAs, PAAsB PLAs, anth addition,there are no priority agricultural land uses applicable to the Project

area. Therefore, the requirements tife RPI Act do not apply to the Project.

7.2.7 Soil Conservation Act 1986

TheSoil Conservation Act 1988C Act) regulates the conservation of soil resources and facilitates the
implementation of soil conservation measures by landholders for the mitigation of soil erosion. On areas
subject to an approved project plasr property plan persons can be required to undertake, construct
and maintain soil conservation measures.

The MLASslo not overlay anyroject plan or property plannder the SC Act. Therefore, the requirements
of the SC Act do not apply to the Project.

7.2.8 Local and Regional Plans

7.2.8.1Isaac Regioal CouncilPlanning Scheme

The Projectarea (i.e. the four Project MLAS} located within the Isaac Regional Council (IRC) local
government aregdLGA). Relevant activities within the IRC LGAsabgect to thelsaac Region Planning

Scheme 2021 (Planning Schepveichwas adopted byRCon 24February 2021 and came into effect on

1 April 2021. The current version of the Planning Scheme is Version 1.1 which came into effect on 1 July
2024 Lw/ Qa tflyyAy3a {OKSYS KSfLBA YIrylF3S INRBgOGKI LI I
is used and developed in the Isaac Region.

1 https://www.nepc.gov.au/nepms/assessmestte-contamination

2Note: Each PAA is a strategic area identified by the government as containing significant clusters of what are considered to

Priority Agricultural Land Uses (PAltUBIgh value, intensive agricultural land uses.

SNote:] F YR YIFLIJSR |a {/[ lFLy@ésKSNB Ay vdzsSSyatlyR ¢gKSy GKS {/[] 'O
applied regardless of whether a regional plan exists for the area. A RIDA is required to operate in areas of regiorial interes
including stategic cropping areas (SCASs).

4 https://lwww.isaac.qld.gov.au/Residents/Planniagd-Development/Planningscheme
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The Planning Scheme is a living and evolving document that provides a set of rules and guidelines that
regulate how land in specific areas can be used and develaped designed to shape future land use
development decisions and address other matters related to land use and developvitkint the Isaac

region

Activities that occur on a ML are not subject to the provisions of the Planning ScileenBroject does
not proposeoff tenementactivitiesthat would require approval unddr w /F&énaingScheme

7.2.8.2 Mackay, Isaac and Whitsunday Regional Plan

Queensland's regional plans dangterm, strategic documents that guide land use and infrastructure
planning across its unigue regions, balancing economic, social, and environmental. faatdregional

plan identifies the regional framework and desired regional outcomis the region and takes
precedence over all planning instruments and provides context for local level plaifi@gegional plan
provides strategies to inform future decision making, which aim to address regional economic, social and
environmental issues; identify strategic infrastructure and service needs and priorities; support economic
prosperity and employmenbpportunities; highlight and respond to climate change concerns; recognise
environmental values; support consolidated growth within established regional centres and townships;
focus public, private and community sector responses to key regional issuesgiligndefforts across
agencies and all levels of governmébdt. GP 2012)

The Project is located withithe Mackay, Isaac and Whitsunday Regional Plan (MIV#R®)as a resuylt

is located within the regional landscape and rural production area land use category as dufitned
MIWRP. The regional landscape and rural production area incliageswith significant biodiversity
values, good quality agricultural land (GQAhaw referred to asagricultural land clags (ALC)), cultural

and landscape heritage values, extractive resources of economic significance (e.g. mining), water
catchments, native forests, coastal wetlands, land unsuitable for urban / rural residential purposes and
rural townsand associated activities.

The MIWRRdentifies mal miningasthe major industry in the regioand the largest employer

7.2.9 Environmental Objectives anBerformanceOutcomes

The environmental objectives and performance outcomes, based on the EP Regulation and terms of
NEFSNBYOS F2N (KS t NP 2S Gidassesstnkent, are praited Fableéd®. ANBt S I
corresponding EIS section reference is provided in the table demonstrating how the Project meets these
environmental objectives and performance outconiesland.

Table7-1 Environmental Objectives and Performance Outcongdsand
Requirement Environmental Objective and Performance Outcomes  EIS Reference
EP Regulations The activity is operated in a way that protects the 7.3.127.3.18
Terms of Reference environmental values of land, including soils, subsoils, | 7.3.197.3.22
landforms and associated flora and fauna. 7.4.37.4.4
7.4.7,7.4.9
7.4.67.4.1Q07.5
11.6,11.6, 11.7

Performance Outcomes

1 There is no actual or potential disturbance or adverse effect to the Not applicable
environmental values of land as part of carrying out the activity.
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2 All of the following apphy 7.3.187.3.19
(a) activities that disturb land, soils, subsaoils, landforms and associated flora ;'2"2127744'3
fauna will be managed in a way that prevents or minimises adverse effects o 7'4'7’ 7'5'6
environmental values of land; b

11.6, 11.7

(b) areas disturbed will be rehabilitated or restored to achieve sité$ that are
safe and stable; and (ii) where no environmental harm is being caused by
anything on or in the land; and (iii) that are able to sustain an appropriate lan
use after rehabitation or restoration;

Not applicable as
the application is
accompanied by
a proposed PRCI
schedule
(EPRegulation
Part 2 2(1A))

(c) the activity will be managed to prevent or minimise adverse effects on the
environmental values of land due to unplanned releases or discharges, inclu
spills and leaks of contaminants;

7.3.127.3.13
7.3.147.3.2],
7.3.227.4.3
74674775

8.4.3.6, 8.6.7
8.7.2.18.7.6

17.5.4, 17.5.6,
17.5.7,17.6,
17.7.1,17.9

(d) the application of water or waste to the land is sustainable and is manage
prevent or minimise adverse effects on the composition or structure of soils &
subsoils.

7.3.227.4.3
74674775

8.4,8.6,8.7.6
17.5,17.6,17.9

Requirement Environmental Objective

EIS Reference

EP Regulations The choice of the site, at which the activity is to be carri€g
out, avoids or minimises serious environmental harm on

areas of high conservation value and special significanc

Terms of Referencg

7.3.27.3.3
7.3.107.3.1}],
7.3.157.3.16

and sensitive land uses at adjacent places. 7.3.1775
11.6,11.7,
11.7.2,11.7.3
125, 127

Performance Outcomes
1 Both of the following appty 11.6,11.7,

(a) areas of high conservation value and special significance likely to be affe

11.7.2,11.7.3

by the proposal are identified and evaluated and any adverse effects on the ¢ 125, 127

are minimised, including any edge effects on the areas;

(b) the activity does not have an adverse effect beyond the site. 11.5,11.6,11.7
125

Reach Environmental
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2 Both of the following appty 11.6,11.7,
: : e : 11.7.2,11.7.3
(a) areas of high conservation value and special significance likely to be affe
by the proposal are identified and evaluated and any adverse effects on the ¢ 12.5, 12.7
are minimised, including any edge effects on the areas;
(b) critical design requirements will prevent emissions having an irreversible { 11.5.3.3,
widespread impact on adjacent areas. 11.5.3.8,
11.5.3.9
11.5.3.10
12.5.5,12.5.8
Requirement Environmental Objective EIS Reference
EP Regulations The location for the activity on a site protects all 7.3.27.3.3
Terms of Reference environmental values relevant to adjacent sensitive useg 7.3.107.3.1],
7.3.157.3.16
7.3.177.5
11.6, 11.7
125

Performance Outcomes

1 The location for the activity means there will be no adverse effect on any
environmental values.

Not applicable

2 Both of the following appty

(a) the activity, and components of the activity, are carried out on the site in g
way that prevents or minimises adverse effects on the use of surrounding lar]
and allows for effective management of the environmental impacts of the
activity;

7.3.127.3.18
7.3.197.3.22
7.4.37.4.4
7.4.7,7.4.9
7.467.4.1Q07.5

11.6,11.7
12.5

(b) areas used for storing environmentally hazardous materials in bulk are lo
taking into consideration the likelihood of flooding.

74375
9.4,9.9.21
17.10

Requirement Environmental Objective

EIS Reference

EP Regulations The design of the facility permits the operation of the sitg
at which the activity is to be carried out, in accordance w

best practice environmental management.

Terms of Referencg

7.4.37.4.4
7.4.67.4.7
7.4.87.5

Performance Outcomes

1 The activity does not involve the storage, production, treatment or release
hazardous contaminants, or involve a regulated structure.

Not applicable

2 All of the following apply

(a) all storage provided for hazardous contaminants includes secondary
containment to prevent or minimise releases to the environment from spillagg
leaks;

17.5,17.7,
17.7.1,17.9,
17.10

Reach Environmental
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(c) containers are provided for the storage of hazardous contaminants that al 17.10
secured to prevent the removal of the containers from the site by a flood eve

(d) the design of the facility prevents or minimises the production of hazardoy 7.3.21 7.3.22
contaminants and waste; 7.4.37.4.4
74674775

17.5,177,17.10

(e) if the production of hazardous contaminants and waste is not prevented q 7.4.37.4.4
minimised under paragraph (d)the design of the facility contains and treats | 7.4.6 7.4.7,7.5
hazardous contaminants rather than releasing them. 179 17.10

Requirement Environmental Objective EIS Reference

EP Regulations Any waste generated, transported, or received as part ol 7.4.37.4.4
carrying out the activity is managed in a way that protect 7.4.6 7.4.7,7.5
all environmental values 17.5. 17.9, 17.10

Terms of Referencg

Performance Outcomes

1 Both of the following appty 17.5,17.9,17.10

(a) waste generated, transported or received is managed in accordance with
waste and resource management hierarchy under the Waste Reduction and
Recycling Act 2011;

(b) if waste is disposed of, it is disposed of in a way that prevents or minimis¢ 7.4.3 7.4.4
adverse effects on environmental values. 74674775

17.5,17.9,17.10

7.2.10 EIS Information Guideline

7.2.10.1 EIS Information Guideline Land

The EIS assessment has been undertaken in accordance wit#lBenformation guideline Land
(DESI,2026QThe relevant EIS sections where the requirements of this guideline have been addressed
are providedn Table7-2.

Table7-2 ElSnformation Guidelineg Land

Guideline Requirement Section of the EIS

Topography 731,751

Land uses, includingroperty ownershipnative title/ indigenous land 7.3.3 7.3.57.3.6 7.3.7,
use agreementsaress of regionalinterest, stock routes protected| 7.3.8 7.4.1,7.4.27.5.1,

areas 7.5.2
Infrastructure and easement 7.3.197.4.5
Geology 7.3.11
Geomorphology 9.5,9.69.94

Mineral resources, ore reserves, petroleum and energy resources| 7.3.157.3.16
GHG storage resources
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Resource utilisation 7.4.8
Soils 7.3.18§7.4.7,7.5.5
Land evaluation 7.3.197.4.275.2
Contaminated land 7.3.227.467.5.6
Landscapeharacter 7.3.23.17.4.9.1
Visual amenity 7.3.23.27.49.27.5.7
Lighting 7.3.247.41Q07.5.8

7.2.10.2 Quarry Materiakt EIS Information

The Project does not propose the extraction of quarry matdhat is not material associated with the
proposed mining activitiesThe EIS assessment has been undertaken in accordance witiuaery
materiaft EIS information guidelineDESI20248)QThe relevant EIS section where ttejuirements of
this guideline have been addressed are providefeictions7.3.2.2and7.3.8

7.2.10.3 DPI Environmental Impact Assessment Companion Guide

The EIS assessment has been undertaken in accordance wiBRhenvironmental impact assessment
companion guide(Department of Agriculture, Fisheries and Forestry, August P@4he relevant
sections of the EIS where the requirements of this guide have been addressed are providetey-3.

Table7-3 DPI Environmental Impact Assessment Companion Guide

Guideline Requirement Section of the EIS

Agriculture ¢ land use, agricultural lan{ 7.3.37.3.197.3.207.4.27.5.2
classification

Strategic cropping areas and priority agricultul Not applicable to the Projec? (2.6
areas

Waterway barrier works Section 12.4 o€hapterl?2
Quarry resources 7.3.2.27.3.8
Biosecurity, weeds and pests Sections 11.4.3and 11.5.3 of Chapter 11,

Section12.4 ofChapter 12

7.2.10.4 RPI Act Statutory Guideline 11/16 Companion Guide

As advised in Sectiah2.6 the RPI Act does not apply to tReoject Thereforethe requirements oftRPI
Act Statutory Guideline 11/16 Companion GUl2SDMIP2019)are notrelevantto the Project

7.2.10.5 Contaminated land EIS Information Guideline

The EIS assessment has been undertaken in accordance witdhtaminated land EIS Information
GuidelindXDESI2024). The relevant EIS section where the requirements of this guideline have been
addressed are provided Bectiors 7.3.22 7.4.6and7.5.6

5This guidelinés no longempubliclyavailable. DPI is currently in the process of drafting an updated version.
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7.3 Exiging Environment

7.3.1 Topography

Figure7-1 shows the topography within and surrounding the Project afe@neraly, the topographyis
relativelyflat and falk towards the Isaac River and Cherwell Creek from the centtheoProject area.
Elevation ranges between approximately 230D on a rise to the north of Cherwell Creek and 190 m
AHD along the Isaac River.

Two dominant rises overlying residual Tertiary depoaitslocate within the Project areawhichcomprise

the rise to the north of Cherwell Creednd a rise tavardsthe northwest Quaternary alluvial deposits
form a flat plain along the eastern boundaoy the Project areaThe Isaac River forms the eastern
boundary,and Cherwell Creekormsthe majority of the southern boundary. South of Cherwell Creek the
topographyconsists of a flat plain and a gentle rise of basalt colluvium.

The Isaac River and Cherwell Creek significant topographical featuresithin and surrounding the
Projectareaand are major drainagecomponents of thdsaac Rivesub-basinwithin the greaterFitzroy
River basimf Central Queenslandrurther details on thésaac RivelCherwell Creelandsmaller drainage
featuresare describedn Section 8.3 o€Chapter8.
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7.3.2 Cadastraland ZoningAttributes

7.3.2.1 Cadastral Features

Table 7-4 describesti KS LINB LISNIi & 0 2 dzy Rl NR& Sand Figarei7ie Migplay$tkeS t NP 2 ¢
property boundaries within and adjoining the N2 2 BLAE(i@.dhe Project area)The Project area is

largely located on Winchester Downs station (Lot 8 SP277834), ovardipte Reserve (Lot 9 GVasid

a local road used to access Winchester Dostasion, and is bounded byhe Isaac River and Cherwell

Creek

The State Reserve, Lot 9 GV33, is a nominated stock foat&NJ 4 KS LJzN1J2&aS 2F WOl YL
and is leased by the private owner of Winchester Downs for grazing activitigs. stock route is
disconnected from other stock routes in the region.

No easements are located withthet N2 2 S O (iThailsaac [Rivel and Cherwell Cree& boundary
watercoursesn the Projectarea

Table7-4 Properties within the Projechrea
Loton PlanDescription ‘ Tenure Owner
8 SP277384 (Winchester Dowr Freehold Private landowner
9 GV33 Reserve, with purpose State Owned

q
Yol YLAY3IZ g4I i g
stock route

B GV33 (on Lot 9 GV33) Lands Lease Lease held bthe owner of Lot 8
SP277384 (Winchester Down
for grazing purposes

A GV33 (on Lot 9 GV33) Permit to occupy Permit to occupy held by
trustees of estate forformer
owner of Lot 8 SP27738
(Winchester Downs) for grazin

purposes
Isaac River Boundary watercourse State Owned
Cherwell Creek Boundary watercourse State Owned
Road Local road (segment 3755506¢ State Owned (Managed by IRC
for access to parts &f/inchester
Downs
7.3.2.2 Zoning
As identified in Sectioi.2.8.1, the Project is located within thd&®C Planning Schenasd as a resulthe
YI22NARGe 2F GKS tNR2SO0O FINBIF YR AGa &adz2NNRBdzyRa | NI

6 KA OK A Aconmmunyinsfatilitie® & W
As the Project will be approved and developed under Mieeral Resources Act 198MR Act) it is
exempt from thePlanning Act 201@Planning Act)and therefore, the IRC Planning Scheme

Currently, the Project does not require any specific off site infrastructure, if circumstances change in the
future and off site infrastructure is requiredne proponentwill seek the appropriate approvals under the
PlanningActand IRC Planning Scherres relevant
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AW

NoWey ResourcAreagdverlay the Project ared\s described iBection7.3.& &y R&s¥urce Processing
I NBI Q Aaithefwestof thiePRjectwhich is in accordance with the IRC Planning Scheme.
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7.3.3 Land Uses

7.3.3.1 Overview
The properties within the Project area are utilised for cattle graamgjinclude

1 the Winchester Downs properiLot 8 SP277834)
1 the State Reserve (Lot 9 GV33) which is leased to the owner of Winchester Downs propert
1 Isaac River and Cherwell Creek boundary watercoyssd-igure7-2).

In the vicinity of the Projectcoal mining and pastoral activitiégrazingon native or modified pasturgs

are the predominant land useThe Proje€ & LJ | Yy SR O 2 hrécongidgtefitand émpatbie A @A G A S

with the surrounding land useAn operationalquarry reservéglLot7 CP906162ndLot23 GV148, known
as Coolibah Quarrys locatedapproximately2-3 km to the west of the Projectrea

The current pastoral activities on the land will likely continue untiltth82 218n0 is €eguired fothe
plannedmining operationsL ¥ § KS t t@ieDOdntscan ba safsfdnon-operational(buffer)
landwithin the Project areanaycontinue tobe used fopastoralactivitiesoverthe life of the Project.

7.3.3.2 AgriculturalLand Use Assessment

Catchmenitscale land use mapping sourced through the Australian Collaborative Land Use Management
Program provides land use mapping for Australia at 1:250,000 scale with a cell gaflagppeoximately

6 ha(ABARES, 2023Jhis mapping was utilised to assess current land within thet N2 2 S Qilidpa a2 A f

area which includes the Projearea and amarea surrounding the Projectrea (Section7.3.18.1). The
t N2 2 S Giudy areadies fvithin the Great Barrier Reef Catchment area and within twoatabment
areas(sc00113 and scO)2vhichtotalsan approximate area of 855,000 ha combined.

ABARES (2023) identifi¢he current land uses within the NB 2 S Gstudy &reaas®)razing on native
pastures, grazing on modified pastures and other minitaat uses (e.g. ewvironmental). Grazing on
native pastures accounts foapproximately 44% and grazing on modified pastures accounts for
approximatey 50% of the mapped land use within the N2 2 S Giiidy aread t#e Atier minimal land
uses account forapproximately5% of thet NB 2 S Gstudy sareadafdittie remaining 1% is mapped as
water bodieg(e.g.rivers, dams and creeks

Within the two subcatchment areagsc00113 and sc012)het NR 2 S Odiuflyaarea &dofints for
approximately0.4% of the total grazing on native pastures amproximately0.5% of the total grazing
on modified pastureland use areasSection3.8 of AppendixEprovides additional detaibn the existing

land uses.

7.3.4 Sensitive Receptors

Figure7-3 shows the sensitive receptat A 1 S& SAGKAY | LIINBEAYI GSt& wmn
Winchester Downs Homesdd is the onlysensitive receptosite (R1)in close proximity (2 km)to the
t Ne2SOGQa LI FYYSR YAYAy3d 2LISNI A2y a

Chaper 16 and Chapter 15, respectiely describe howidentified noise and vibrationand air quality
impactsfrom mining operationsat Winchester Downs Homesteadll be mitigated and manageadver

the life of the Project. In additigrunder the MR Act the proponent will enter into degally binding
Wompensation agreemefvith the ownerof the Winchester Downproperty to facilitate access to the
property for the purpose of miningnd to address otherelated factorsthat will occurbecause othe

t N22S0iQa LI I yyShssolayenigga I OGAPAGASE o0Sdad
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7.3.5 Native Title

The Barada Barna Aboriginal Corporation (BB&@Zesensthe Barada BarnBeopleandis the registered
native title holder forthe landdetermined topossessative title within and in the vicinity of the Project
The. . | /N&ide Title Tribunafile number onthe National Native Title Registdr CDR016/007
Barada Barna PeogdfeThis referencegrovides thefull detailsof the. . ! fefisiered native titleclaim
on theNational Native Title Register

Where a mining tenement is to be granted over land where native title has not been extinguished, the
requirements of theNative Title Act 1998NT Actimust be complied with before the relevant tenure can

be granted Figure7-4 shows wherethe Departmentof Natural Resourceddines, Manufacturingand
Regional and Rural DevelopmgItNRMMRRD @apping indicates native title is not extinguished.
summary, ’tive title exists over areas of the Isaac River, Cherwell Creek and thigtstock reservélLot

9 GV33 locatedin the southwest of the Projedrea

t NA2NJ G2 3INI Yyl 2edsesihk FopondivaleQdr g a Natve Tt agreement with
the BBACC KS WwAIK(G G2 bSI2GA1FGSQ LINRPOSaa dzyRSNJ aSO0A
commenced mieDctober 2025as described ihapter 2

There ardfive Indigenous Land Use Agreements (ILUAs) which overlap the Project area, associated with
partiesand projectaunrelated to the proponent or Stanmore, namely:

1 Arrow and Barada Barna People LNG Project ILUA
1 QGC and Barada Barna ILUA

i Barada Barna People and Local Government ILUA
9 Barada Barna and Ergon Energy ILUA

1 Connors River Dam and Pipelines Project ILUA

Indigenous cultural heritage of the Project ayead managemendf cultural heritagejs described in
Chapter20.

6 https://www.nntt.gov.au/searchRegApps/NativeTitleRegisters/Pages/NNTR_details.aspx?NNTT_Fileno=QCD2016/007
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7.3.6 Areas of Regional Interest
There are no areas of regional interdse. SCAs, SEAs, PAAs or Ruitgh orin close proximity(<3 km)
02 0KS MIAsR2S 00 Qa

The nearesarea of regional interest is a SCA located approximat&iy % the west of the ProjeciThis
SCA(Central Highlands Isaa® a small isolated area within the greater Western Croppiagea
(DoR2024).The Projectwill not impactagriculturaloperations within thisSCA

7.3.7 Stock Routes

As identified in Sectioh3.2 the State Reservé&ot 9 GV33is a nominated stock routor the purpose of
WOI YLIA Yy 3> ¢ andiSINdsdd yyRherNae-oRr@r of Winchester Dowrier grazingactivities

7.3.8 Protected Areas

Protected areas of Queensland represent those areas protected for the conservation of natural and
cultural values and those areas managed for production of forest resources, including timber and quarry
material.

Theoperationalquarryreserve(Lot7 CP906162and Lot23 GV14§identified in Sectioi.3.3 located to

the west of the Projectis defined & Kéy Rédource ProceseeA)(MoranbahSout)Q dzy RSNJ G KS L
Planning Schemeand therefore, would be considered a protectatkta for the purpose oéxtracing
guarrymaterialfor constructionpurposes.

The closest protected arepossessinghatural and cultural valuess Dipperu National Parkwhich is
approximately 45 km northeast of the Project area.

The Project will not impacany protected areas.

7.3.9 Overlapping Tenements

Figure 7-5 shows norcoal i SY SYSy (1 a 2 @S NI | LILIA whigh canore explBago O Q&
tenementonly (i.e. no production tenements):

1 Authority to Prospect(ATPY1103¢ CH4 Pty Ltd (a subsidiary of Arrow Energy)

1 ExplorationPermit for GeothermalApplication(ER5A)2047¢ Australis Energipty Ltd.
¢CKSNBE FINB y2 LISGNRf Sdzy fSFasSa 2NJ 23 KSNJ NBaadz2NDS L
The proponenthas engaged, and will continue tengage with the overlapping tenement holders in
accordance withihe applicabldegislationfor the management of overlapping tenements

Further information2 y (G KS & i G dza ovérl@pping KdBcoat téhBn@@0id @révided in
Section7.3.17.

7 https://lwww.planning.gld.gov.au/__data/assets/pdf_file/0030/94494/kegsourceareareportsand-maps121-to-160.pdf
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7.3.10 Infrastructure

7.3.10.1 ExistingInfrastructure

As described in Sectidh3.2 the Project area imainlyownedby Winchester Downandis currently used
for grazingourposes and thereforepossesses minor grazimglatedinfrastructure including landholder
tracks, fencing, stock waterirtgoughs, pipelines and water bores

An externalwater supply pipeline for Olive DowrMineis located within the State Reserve and local roads
on the south side of Cherwell Creek ($dgure7-2 for these cadastraboundarie3. This pipelinecrosses
the Projectarea to the south of th@lannedmining area which includes minor portion of MLA 700081
and a west to eastraversingof MLA 700083The only Project infrastructure that would intersect the
water supplypipeline is the secondary access road on ML 700088 water supplypipeline connects
Olive Downs Minewith a Sunwater pipeline locateturther to the west The proponentwill seek
agreement withIRC andPembrokeResources (owners of Olive Dowlne) for the continued safe
operation d the water supply pipeline.

The proponent is not aware of amther major infrastructire itemsthat currently existor are planned
within the Projectarea includinghigh pressuregas lineshulk water storage infrastructurée.g. dams)
other water pipelines and pump station facilitieStatecontrolled Roadcorridors, railway transport
corridors State developmentareas, major substations or powerlines airports (including its light
restriction zone) residentialareas (current or planned) transient accommodation facilitiesr other
industrial facilitie&.

7.3.10.2 ExistingNearbylInfrastructure

The Project is adjacent tHe 5 acQr&ent miningoperations andnfrastructure The Projectwill directly
adjoin IDM and will be integrated into IR&

9 allowits run-of-mine (ROMXoalto be washed at the IPM coal handling and preparation plant

(CHPP)
9 allow coarse reject and tailings dispoaaingthe L t aeQidting mining dumps and voids

approved for this purpose
1 sharethe use of themine industrialarea (MIA) at IDMor machinery maintenancand other
supportservices
Fff2¢ GKS O2ydAYy dzSRtradeb&lingfdilitt t a Qa NI At 221 I yF
lff26 (GKS O2ylAydzsSR dz&2$S 2F L5aQa SELX 2a8A0S YI =
connect to supporting infrastructurez ~ F2 NJ SE I YLX S wates mafagemény R Lt a
infrastructurefor water suppy and excess water controéquirementsL 5 apQvéer supply IPQ a
communication infrastructureandL 5 alQ/&AR  lroadsf@r frimarysite accessinternal access
and coal haulage purposes

Figure7-6RA & LJ | @& IGIREB bt RidclDsive éf the Project being part of I&ction 4.6
of Chapter4 explainsn greater detail how the Projegtill be integrated into IPGand theenvironmental,
sustainability and economic benefit$ thisintegration Poitrel Mineis also locatechearbyto the eastof
the Projectandis owned bya subsidiary oStanmore However, its mining operations will not be directly
linked to the Projed@® & 2 LISNJ G A2y

Other privately ownedinfrastructure adjacent the Project is th@/inchester DowndHomesteadand
stockyards an access roaand a powerline to thehomestead and theadjacent externasectionsof the
ht A@S 52¢ya aAiySQFSedionti330l). BiglaedtIshdws Itk IbdstibriofviGchester
DownsHomestead in relation to the Project.

=a =4 =4

8 https://www.isaac.gld.gov.au/Residents/Planniagd-Development/Planningscheme
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7.3.11 Geology

7.3.11.1 RegionalGeology

Thet N2 2 SOl Qa is Oéated in tReShhdheinipért of the Pernfriassic Bowen Basin containing
principally fluvial and some marine sediments. The Bowen Basin is part of a connected group of Permo
Triassic basins in eastern Australia, which includes the Sydney and Gunnedah Basins. The Basins axis
orientation is NNWSE roughly parallel to the Paleozoic continental margin. Tectonically, the basin can
be divided into NNWSSE trending platforms or shelves separated by sedimentary troughs. The units from
west to east are the Springsure Shelf, Denison Trough, CollinglféC®met Platform, Taroom Trough,
Connors and Auburn Arches (interrupted by the Gogango Overfolded Zone) and the Marlborough Trough.
Development of the basin in the Early Permian was in the form of half grabens which subsequently
became areas of regionatustal sag. Variations in depositional patterns and deformation styles occur
along strike suggest the possibility of NE trending deep seated crustal transfer faults referre@to as
transfer corridor(JBMS, 2024

The basin has suffered oriented 188V extensional and compressional evedBMS, 2024 Structurally,

the deposit lies on the western boundary of the deformed Nebo Synclinorium immediately west of a
regional thrust fault systemthe Isaac Thrust system. To the east and north (of the thrust) seams are
repeated in the Winchester South depodfurther to the west is the structurally simple Collinsville Shelf
(JBMS, 2024

The economic seams are contained in the Late Permian Rangal Coal Measures which are approximately
100m thick. The Rangal Coal Measures are underlain by the Fort Cooper Coal Measures and overlain by
the Late Permian to Early Triassic Rewan G(dBMS, 2024 Figure7-7 details the regional stratigraphy

of the North Bowen Basin.

The Rangal Coal Measures comprise light grey, tredded, fine to medium grained labile sandstones,

grey siltstones, mudstones and coal seams. Cemented sections are common in the sandstones. The
transition from the Rangal Coal Measures to the Rewan Fibomés generally difficult to define and is

often based on the change from the gregrey colour of the Rewan sandstones to the bgirey colour

of the Rangal sandstones. The transition between the formations is 15rtodibve the first major seam

in the Rangal Coal Measurélse Leichhardt SeandBMS, 2024

The Fort Cooper Coal Measures comprise typically tuffaceous sandstones, siltstones, mudstones and coal
seams. The transition between the Rangal Coal Measures and the Fort Cooper Coal Measures is generally
clearly marked by the Yarrabee Tuff basinwide marker bed compring aweak, cream tobrown
tuffaceous claystoneJBMS, 2024

Reach Environmental Page7-22



&

-7— stanmore Isaac Downs Extensi@roject
7 Chapter 7¢ Land
Nebo synclinorium Comet Ridge Denison Trough Taroom Trough
; N SN
s APT2 B8O
APTY Rewan Fm Rewan Fm G
APPS —1870| &
°
250 | -
Rangal CM Bandanna CM Baralaba CM F2 E
[
&
“w
Yarrabee Tuff : Bumgrove Fm Kaloola Mbr [®es |
255 | | apps|| U Fort Cooper CM G F1 |
S A0y Shate U Burunga Fm "
2 - g6o| |
= L Fort Cooper CM Fairhili Fm Mantuan Bds Winnathoola Mbr Scotia Mbr [
- ; . ; . 4
5 Moranbah CM MacMillan Fm Peawaddy Fm Flat Top Fm E ,J
g P Tulf German Ck Fm Tinowon Fm 2 "
200 | Exmoor Fm Crocker Fm Catherine S8t 1855 |
- Blenhelm Fm Maria Fm Ingetara Fm Barfield Fm D ”
|
Scottsville Mbr i &
Freitag Fm gs0| 2
APPY 3 B
43| Colinsvile CM > no data Upper Aldebaran Sst Oxtrack Fm . %
265 i S
A a2|- — SN 845 g
:] fluvial E distributary fluvial/delta coal swamps [j marine shelf D restricted marine
Figure7-7 Regional Stratigraphy of the North Bowen BagiilBMS, 2024

7.3.11.2 Local Geology

Arepresentativegeologicakross section of th€roject area east west through the pit area, is shown in
Figure7-9. The location of the cross section is showFigure7-10.

The geology and hydrogeology of the Project area and surrounds is further describedpterl0.

7.3.11.2.1 Tertiary/Quaternary Sediments

Quaternary sediments range in thickness from 2 tor2(average 7.8m) in the deposit area. To the west,
close to the subcrop of the Vermont seam Quaternary sediments appear to thicken. Some thicker
Quaternary is seen along the banks of the Isaac River in the north and a minor amount along Cherwell
Creek to he south(JBMS, 2024 Figure7-8 displays a typical stratigraphic colurfor the Project area.

7.3.11.2.2Weathering

Depth of weathering over the whole deposit ranges from 11 to 3&varage 20.3 n). In the seam subcrop
zone the depth of weathering averages 19.5 m. Deeper weathering zones are generally related to faulting

(JBMS, 2024)

7.3.11.2.3Overburden Lithologies

Noncoal Permian sediments consist of moderately weak to strong sandstones, siltstones and minor
mudstones. Sandstone and siltstone appear to belominant (JBMS, 2024).

7.3.11.2.4Coal Seams

The LeichhardBeam(subplies; L1 and L2&nd the Vermont Seam (subplie¥/1, V2, V31 and V32) form
the principal economic coal resources in the Project afid#& coal seams will be mined to a depth of
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around 100 mJBMS, 2024Figure7-8 presents a diagrammatic section of the typical seam stratigraphy
of the area.

The Leichhardt Seam is typically th3hick and splits down dip into the L1 and L2 seams. The L1 seam is
typically 1.1m thick, and L2 is 0.98 thick. Once split, the L1 and L2 seams thin progressively downdip to
the eastand southeast At depth the L2 seam disappears within a strong coarse sandstone segtrence.
the north of the Project aredhe Leichhardt and the Vermoseans coalesce to form a thickened pod of

coal. The coalesced Leichhardt seam has some stone bands that are consistent over relatively short
distancegJBMS, 2024)

The Vermont seam lies approximately 25 m below the Leichhardt seam and varies in total thickness
between 59 m (V1 to V32 including parting). There are three plies identified in the Vermont seam (V1,
V2 and V3, which is further split into V31 and V32 pligd averages 1.8 m in thickness, V2 averages
1.4m, V31 averages 0.4 m and V32 averages O.FheVermonseamcoalesces with the Girrah seam in

the south of theProject area(JBMS, 2024)

7.3.11.2.5Igneous Intrusions

Froma review of the Department of Natural Resources regional magsatigey,it wasconcluded that

there are no significant Tertiary basalt flows in the Project area. Tertiary basalt flows do exist to the west
of the Projectarea in the basalt quarry. No igneous material has been intercepted in drill holes within the
Projectarea(JBMS, 2024)

7.3.11.2.6 Sructure

In theProjectarea, the Rangal Coal Measures dip to the east at 2 to 6 degrees. Dips steepen in the vicinity
of major faults. East of the NP 2r8sOuic@major thrust systenthe Isaac Thrushas been regionally
interpreted and identifiedrom a seismicstudyto the east of the Isaac RiveIBMS, 2024)

7.3.11.2.7 Palaeontologic Significance

There are naites ofpalaeontologic significanagithin the Project area.
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7.3.11.2.8 Aquifers

Chapter 10and AppendixKRSAONAR 6 S (KS t NB2SOGQa 3IAINRdzyRgl 1SN Sy
within the Permian Rangal Coal Measures are the main aquifer units in the Project area. The coal seams

can be characterised as confined aquifers, with the Leichhardt and Vermorgeaoak forming the main

aquifer units locally. The Rangal Coal Measures overburden and interburden act as aquitards and are
typically dry, or very low yielding.

In addition, the Qaternary alluvium localised to major ephemeral drainage line charinelge vicinity
of the Project (Isaac River and Cherwell Creek), formanmonfined aquifercomprisingsporadically
water-bearing strata of permeable unconsolidated sand or grawtl interlayered clays and silts.

7.3.12 Geochemistryg Spoil Characterisation

7.3.12.1 Overview

An assessmentf the geochemical nature of spbdnd ROM coal likely to be generated by the Project
was undertakerto identify relevant environmental issudsopportunities that may be associated with
mining, handling and storing mineral waste (spoil and poteniidings andcoarse rejectsto inform
appropriate rehabilitation and management strategiésKk St NF2®@He@idabharacterisation and
assessment report is provided AppendixF.

¢ KS t N@eécBetitarasessment involvedampling and laboratory teswork. Section 3 of
AppendixF details thet NP 2 gearhefiahssessment methodologyrillhole sampling was used to
collect potential spoil and coal samples for geochemical assessiiemtgochemical datanalysed was
developed fron266 spoil samples and 38 coal sampmlekectedfrom four drillholesstrategicallylocated
within the t N2 2 Srdpdsedpit area (Figure7-10). Each drillholewas sampledfrom surface to full
drillhole depth (.e.to below the lowest searplannedto be mined). The drillhole samplasalysed were
consideredepresentative of the geologgnd stratigraphy within the Project area.

The 266 spoil and38 coal samplesvere subject toenvironmental geochemical characterisation and
assessment with regard to their potential to generate acid and metalliferous drainage (AMD), which
comprises acid drainage (AD), neutral and metalliferous drainage (NMD) and/or saline drainage (SD)
(i.e.salinity due to sulfate derived from sulfide oxidatjomhe spoil and coglamplesvere alsoassessed

for their potential to generate salinity (neoxidative) and for spoil materials, their sodicity and dispersion
potential.

9 The terms@verburderQ¥poikand thine waste rockare used synonymously in this Ed8dinclude interburden.
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7.3.12.2 General Details Spoil

Over the life of theProject three main types of mineral wasigll be generatedspoil, tailings andoarse

rejects However, only spoil (including minor volumes of waste coal) witheagedat the Projectsite.

Sectiond.7 ofChapterd RS G Af & K2 g (KS coad® @jéc@iillbd mandgddtt I, 3a | YR
within the existing capacity of approvedilings andcoarse rejectsnanagement systems

Spoil (overburden and interburden) is expected to comprise approximately 97.5% of all mineral waste
generated by the Project and will include Tertiaaypd Permiarage weathered waste and Permiage

fresh (unweathered) waste. Based on drilling logskK St N&@ 90ekgeéted to comprise
approximately 95% nonarbonaceous material and about 5% as carbonaceous, sathl almost all
carbonaceous spoil being fresh (unweathered). About 22% &S t NSPad & @Xperted to be
weathered. The proportios of weathered versus fresh spoil and rmarbonaceous versus carbonaceous
spoil are typical for spoil in thécinity of the ProjectSectiors 1.2and 3.3 of Appendix Forovide further

detail on how the spoilvascharacterised.

Coalwasalso included in the geochemical assessment. However, coal is generally not considered mineral
waste, with the exception of small quantities of sebonomiccoal seams that may report to the spoil
dumps, and remnant coal exposed within the pit highwa#isidual void.

In summary thet N2 2 $pdl s are expected to comprise essentially spoil only (overburden and
interburden)that is mainlynon-carbonaceousThe geochemicassessment conservatively assumed that

a minor proportion of waste coal may also be disposed intottHéR 2 Pl dungsConsequentlythe
geochemicalassessment focused on the geochemical characteristics of spoil and waste coal likely to

report to thet NP 2&hdsfofddumpsThe assessment methodmly for the geochemical characteristics

of spoil and waste coas providedin Section3 of AppendixF. TKS NXB adz 6a 2F (GKS t NR 2!
assessment are provided in Sectioantl Appendix Bf Appendix Fand summarised below.

7.3.12.3 AMD Potential- Spoil

¢ KS t NPpol 8 @ipérted té generate palkaline to highly alkaline contact water (raff and
seepage), which is typical for mine speithin the Bowen Basin.

The total sulfur (S) concentration @f K S t NsPoB & QénQléw, with a 95th percentile total S
concentration of 0.14%This characteristic whesombined withii K S  adeiferally Méderate to
moderate-high acid neutralising capacity (ANC) values (median = 28 kilograms of sulfuric acid per tonne
of rock(kg H2SO4)) that aresignificantly higher than the maximum potential acidity (MPA) [median 0.6

kg H2SO4/t]resulted inapproximately 98% df K S t Mo stdpletastetieingclassified as non

acid forming (NAF) or UC(NAE)certain, but expected to be NAF

Less than 2% of spoil samples (5 out of 266 samples) were classified as potentially acid forming (PAF), PAF
LC(PAF, low capacixor UC(PARuncertain, but expected to be PAF or FAF. No spoil samples were
classified as NAS(NAF, but with total S greater than one per cefMotably, of the five spoil samples
classified as PAF (of any type), four were closely associated with coal seams and could potentially end up
as coal reject if mined with ROM coal

Theassessmentindertaken has demonstrated that the ANC for thNR 2 pdil is Qenerally expected
to be about 3767% available (median 48% available) under field conditions, witkdiotomite being the
main carbonate mineral likely to be contributing to the acid buffering potential of the spoil. Overll,
t NP 2<pdpossassesxcess acid neutralising capacity and is expected to be bulk acid consuming.

Section 4.1 oAppendixFoutlineshow thet NP 2&i®hiage&ccounting (potential for acid generation)
results were developellased on theslassification ofhe acid forming nature of theested samples using
the classification criteria outlined in Section 2#AppendixF. The acid forming nature of theested
samples is summarised in Tabld 4f AppendixF.
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Total metal and metalloid concentrations (assay) from 37 spoil samples tested very low comptired to
average element abundance in4mineralised soiandN2 O1 A Yy { K $mp&tanilyink saiple® NXza
were significantly enriched with any of the elements of potential environmental interest.

Soluble multielement results from 37 spoil samples indicate that leachate from spoil is expected to
contain low concentrations of soluble metals and metalloids. For many spoil samples, particularly the
weathered samples, the concentrations of most of thé environmentally important elementaere

below or marginally above to the laboratory limit of reporting (LCHR)tiors 4.2 and 4.3of AppendixF
provide furtherdetail on the metal and metalloid assessment restdtsspoil

The assessment demonstrated thatK St NEBSs€e8s@&MD characteristics that are comparable
to spoil from nearby IDM. For the kggochemicatharacteristi@ssessed, including total S, sulfide, ANC,
total metals/ metalloids and soluble metalsmetalloids,ii K S t N@oRsardpfe®Rad concentrations
/ values within the same range as spoil samples from IDM.

In summarypased on the results of 266 samplésK St NBolHaalverilow potential to generate
AMD as either AD and/or NMD and/or Sturther detailsaround methodology and resultse provided
in Sectiors 3 4 and5.1of AppendixF.

7.3.12.4 Salinity, Sodicity and Dispersion PotentialSpoil

¢KS t NRr2SOGQa &Ll Af-moddralie 9%5th2 perceitie Rigetl ¥lectticyl Rondudivity
(agedEC) 1:values of 406 and 821 microSiemens per centimetre (LS/cm), respectively, and has very low

total S concentrations. On this basis, contact water {offfand seepage) from spoil is expected to be
generally norsaline to slightly saline, as a result of diséion of geogenic salts more so than from sulfide

oxidation (sulfate salinity). Weathered spoil generally has higher aged EC1:5 values compaesth t

spoil. Sectiors 3.4 and 4.4of AppendixF provideinformation on the assessment methodology usad

additional details on the assessment results, respectiv€igure 411 of Appendix F summarises the

distribution of cation exchange capacity and exchangeable sodium percefitag 1 KS t N2 2SO0l Qa

¢ KS t NBp@ hasigererallg low cation exchange capacity (CEC) values and generally high
exchangeable sodium percentage (ESP) valrebas aresult, f £ & L2 A€ &l YL S& o6SAy3
G2 Wwa i NRaidthetefora mssdsOtiipotential for dispersion. Based on Emerson aggregate class
testing to directly measure dispersion, very fé&nvF ( KS spdilBanpl€s idigpayed dispersive
characteristics, which was generally inconsistent with the dispersion predictions from the ESP results.
Despite theinconsistencies between the ESP and Emerson Class results, the data suggests that a
significant proportion ofi K St NpoR rhie &dected to be dispersive to varying degreegher

information is provided irsectiors 3.4, 4.4 an®.2 of AppendixF.

7.3.12.5 AMD Potential- Coal

Coal is not regarded as wastadunder normal circumstanceROM coal remains esite for a relatively

short period of timgi.e.from mining, to proceséngand transporation off site to marketas product coal

It can bereasonably assumed that almost all coal mined frva Project will report as ROM coal.

However, the assessment has conservatively assumed that 0in& S t NBAZ/SONT @R | £ LI & Q&
mined with spoil as waste cqaind as a resultwill be broadly disposed withii K S t N @ (1 Qa
assessmentonservatively assumed that waste coal could represent up to 1% of mineral waste disposed

at the Project.

The total S concentration of K St N&alds3ol (ivdhda 95th percentile total S concentration of 0.32%.
Approximately 11% (median value) of the total S is present as sulfide (Scr), with the bulk of the total S
likely present as organic S, which does not contribute to AMils characteristic when combined with

the O 2 I gen@rally moderate to moderathigh ANC values (median 23 kg H2SQ#K4) aresignificantly

higher than the MPA (median 8.6 kg H2SO4éulted inapproximately 79% af K St N&B&PIEsQ a
testedbeingclassified ablAF or were expected to be NARdwere classified as UC(NAF). The remaining
21% of coal samples were mostly classified as UC(PAF), with only one coal sample classifiedCas PAF
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ThePAFLCclassificationwasbased on total Sand therefore, as @oal samplevas considered highly
conservative classification. No coal samples were classified as PAF-& N&ESeassessmentesults
suggest that potentially uneconomic coal seam material reporting to spoil dumps mixed witbhoabn
spoil would conservatively pose a lamoderate AMDsource hazardor the Project Sectiors 3.4 andt.1
of Appendix Fprovide additional details on the assessmeméthodologyand results respectivelyfor
coal.

Assay data for seven coal samples testethonstratedthat the total metal and metalloid concentrations

are very low compared tthe average element abundance in4mineralised soiandN2 01 Ay GKS St
crust Importantly, no sampleswere significantly enriched with any of the elements of potential
environmental interestSoluble multielement results from seven coal samples tested with a range of NAF

to PAF classificationmdicate that contact water (rwoff and seepage) from coal is expected to contain

low concentrations of soluble metals and metalloids. All seven samples produced leachate with low
soluble metalsand metalloid concentrations and neutral to alkaline pH. For most coal samples, the
concentrations of most of the 17 envirorantally important elementsvere below or marginally above

to the laboratory LORSections 4.2 and 4.3 &ppendix F provide further detail on the metal and

metalloid assessment results fooal.

In summary, hsed on the results, and as a bulk mateiak St NBaPiSadsésR6t as having a-low
moderate potential to generate AMD as either AD, NMD and/ortSR.S t N&ab & @ bull &natedial,
is expected to generate pllkaline to highly alkaline contact water (raff and seepage)whichis very
similar tothe finding of thet NP 2spdildssessmerprovided in Sectioid.3.12.3 Additionalinformation

is provided irSectiors 3.4, 4.2, 4.3 an8l.1 of AppendixF.

7.3.12.6 Salinity, Sodicity and Dispersion PotentiaCoal

¢ KS t NBataOldwOdediad and low 95th percentile aged EC1:5 values of 238 and 409 uS/cm,
respectively; and has low total S concentrations. On this basis, contact watesffrand seepage) from
0KS t NBab & @ bulkanaterial, is expected to be +satine, as a result of dissolution of geogenic
saltsrather than sulfide oxidation (sulfate salinityjurther details are provided in Sect®B8.4 andb.2 of
AppendixF.

7.3.13 Geochemistry- Tailings

Tailings will be generated at IRMNEHPP from processingK St NIDB! $dali.eQ as part of IPC)
Further details are provided iBection 4.7 oChapter 4on the approvedtailings managemerdit IPM

Typically, tailingsrepresent the clay, silt and fine sand fractions of ROM wast&.S t N&liags oili Qa

be disposed as a slurry into anpit tailings storage facilityTSFat IPM in accordance with approved

coarse rejectaand tailings management measures. Tailings are expected to comprise approxithately

million banked cubic metresMbcm) of all mining waste generated by the Project. The Projesite will

not require any tailingsstorage facilitiesdecauseall tailings3 Sy SNI G4 SR ¥ NIROM dodb$ t NB 2 S
IPMQ @HPP wilbe stored withinPMQ & .¢ { C&

In general the assessment found no significant difference between the geochemical characteristics of
coal from the Project compared to the coal at IDNhich is not unexpected given the Project and IDM
share a similar geological settinghereforethe ROM coal mined from the Project and processed at IPM
CHPP is expected to produtalingswith similar geochemical characteristics ttte current ROM coal
mined at IDM and processed at IPM CHPP.

7.3.14 Geochemistry- CoarseRejects

wS2S0iQa sAff 6S ASYSNIGSR G LtaQa /1tt FNRY LIN
Further details are provided iSection 4.7 ofChapter 4on the approvedt NP 2 Eo@r§eQdjects
managementat IPM
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Typically coarse rejectgepresentthe coarser and rockiecoal seam roof, partings and floor material.
Coarse rejectwiill be trucked to several locations at IPM for disposal into shetpsin accordance with
approvedcoarse rejectaand tailings management measurdsoarse rejectare expected to comprise
approximately7.5 Mbcm of all miningwaste generated by the Projecthe Project site will natequire

any emplacementof coarse rejectswithin spoildumps, becauseall coarse rejectgenerated from the

t N22S0iQa wha O2Ff o0& Lt agadildinps.t gAff 0SS ai2NBR 4
In general, the assessment found no significant difference between the geochemical characteristics of
coal from the Project compared to the coal at IDWhich is not unexpected gim the Project and IDM
sharea similargeological settingThereforethe ROM coal mined from the Project and processed at IPM
CHPP is expected to producearse rejectwith similar geochemical characteristics to the current ROM
coal mined at IDM and processed at IPM CHPP.

7.3.15 Coal Resource

7.3.15.1 Overview

A JORC resource report is a public document that reports the results of mineral exploration, mineral
resources, and ore reserves according to the standards set by the Australasian Code for Reporting of
Exploration Results, Mineral Resources and Ore Resdd@RC Cod&) It provides investors with a
standardsed and transparenmethodto evaluate a mineradr coaldeposit, based on the confidence level

in the geological knowledge and the economic viability ofrésource

Thet NB 2 S O tesbarce\Wpont ivas completediuring October 2024y JB Mining Services Pty litd

accordance with th&Australian Guidelines fdgstimation Reporting and Classification of Coal ResaQrces
(CGCNSW & QRQO14), and are reported iD2 YLI A yOS SgAGK GKS W2WARE hNB w
Code2

7.3.15.2 JOR@Resources

To develop the JORC resource repd,S t N2 2S00 Qa NBIA2Yy Il f wasweR f 2Ol f
understood andsdefined by adequate drillingconprisingatotal of 505drill holes completedvithin the
Project ared(i.e. up to October 2024 Comprehensive coal quality analyses were undertaRetle7-5
provides the calculate8025JORC resources for the Projei€ S t N2 2SO0 Qa Wrhadvises NB & 2 dzN
that:
1 thet NP 2r8sOuic@siare considered fmssesseasonable prospect®r extraction by opencut
methods
1 economic studies indicate open cut mining is viable to a cumulative waste to esidll itonnes
ratio of approximatelyl5:1
1 the drivingeconomiccomponent is the value of the coking coal prod(iBMS2024).

Table7-5 ProjecQ 2025JORC Resourse

Resource
: Totals
Status Leichhardt
Measured 225 0.0 0.0 23.0 26.0 5.3 4.0 80.8
Indicated 0.0 2.1 0.8 13.9 6.8 2.3 2.6 28.6
Inferred 0.0 4.5 04 5.8 2.1 3.2 4.9 20.8
Totals 225 6.7 1.2 427 349 10.7 11.5 130.2

10 hitps://www.jorc.org/
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7.3.16 PlannedCoalMining

Sectiors 4.7 and4.9 of Chapter 4describes theplanned extractiorof the coal resourcever the life of
the Project.A pre-feasibility options studyvascompletedby anindependentthird party to confirmthe
technical feasibility and economic viability of the ProjdRit. optimisation techniques (margin ranking)
with consideration of applicable modifying factors were used to determine the econgiticnits and
estimate mineable resourceAn open cutstrip-mining methodwill be employedas the most efficient
miningmethodbased on the geological characterisation of thit\2 2 S Cdésit ard il ifivolve the
use ofan excavatoradragline, dozer pushndcast blastingor overburdenand interburdenremoval A
smaller excavatowill mine the coal to minimise coal dilution and losaeslmaximis coal recoveryThe
Projectwill produceapproximately 60%netallurgicalcoal and 40%hermal coaloverits mine life

7.3.17 Other PotentialPetroleumand EnergyResources

7.3.17.1 Overview

Asdescribedin Section7.3.9and shown irFigure7-5, non-coali Sy SYSy da 2@SNI I LI 0KS t
which comprise exploration tenemesbnly (i.e. no production tenementsATP1103is owned byCH4

Pty Ltd (a subsidiary of Arrow Enefdyrow)) and allowscoal seam gas (CSG) explorateRGAR047was

lodged byAustralis Energy Ltdnd upon grantill allow geothermal resourcesxploration.

7.3.17.2 Authority to Prospect 1103

Arrow proposes to develop CSG resources in an area of approximadél§ Bn? that extends from
approximately 3&km north of Glenden to 18m south of Blackwater. The Bowen Gas Project forms part

of the Arrow LNG Project, which involves a humber of other separate but related projects including the
Arrow Bowen Pipeline, Surat Gas Project, and Arrow Surat Pipeline, which are subject to separate
environmental assessment and approval processes.

The gas field has been defined as two regions:

w Northern CSG fields encompassing ATP 742, 7ATPATRL103, part of ATR59, and ATR031
running south from Glenden to Middlemount, located mainly within the Isaac Regional Council
area with a small section in the Whitsunday Regional Council area.

w Southern CSG fields encompassing AUBS, located near Blackwater and mainly within the
Central Highlands Regional Council area, with a small section located within the southern region
of the Isaac Regional Council area.

Up to 4000 wells are proposed in staged production areas over the project life of approximately 40 years
with each well operating for 15 to 20 years.

For various commercial reasomsrow s currently focussing on iSurat Gas Projecand therefore, no
significant activities are expected on ATR03" or its Bowen Gas Projeantil business circumstances
change.

As outlined imppendixT, 3 & (SadAy3d 02y RdzO0( SR 4 Aieldelivgry liwkaBd t NB 2 S ¢
uneconomicvolumes ofCSG Therefore ArrowQ & S E A & (i A ¥SBexplofaiion B dikielgzNBén
significantlydeeper coal seamg.g. MoranbahCoal Measures)ConsequentlytKk S t N2 2SO0 Qa 2 LJS
will not impactany future exploratiorfor CSG resourceon ATP 1103.

The proponenthas engaged, angill continue toengage with Arrow in accordance with the applicable
legislationfor the management of overlapping tenements

1 hitps://iwww.gem.wiki/Arrow_Bowen_Pipeline
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7.3.17.3 EPGA 2047

No public informations avalable on EPGA 204 Based orthe currentungranted status oEPGA 2047
and the fact that the Project does not lie ingbvernmentrecognisedgeothermalprospectivity region
(Talebi et al.2014), there is currentlya low expectatiorof future geothermal energy exploratiomithin
the Project area.

The proponenthas engaged, and will continued¢ngagewith Australis EnergityLtdin accordance with
the applicable legislatiofor the management of overlapping tenements

7.3.18 SoilsAssessment

7.3.18.1 Overview

An assessment athe ProjecfQ soil resources, comprisingsailsstudy area within and surrounding the
Project areawas undertakerand is identified inFigure7-11. The soils assessmentharacterises the

t N2 2 <6 foffudure use in rehabilitation and provides details on the management and handling of
soil materialfAppendix B

Theassessmentlescribes soils across 13863 ha study area and included a program of soil sampling,
analysis and soil characterisation. A total of 102 soil profile observations and 177 check sites were made
during the field survey. An additional 91 existing soil observations across the study areasedré

inform the soil types and boundaries. The site density met the requirements of a 1:25,000 scale survey.
Observation sites were chosen to target specific soil types and spatial distribution. Daedsrdpe
limitations, some areas were not accessible for sampling during the fieldwork.
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7.3.18.2 Methodology
The soil assessment was undertakeith reference to the following guidelines and references.

w Australian Soil and Land Survey: Guidelines for Surveying Soil and Land Resources (McKenzie et
at., 2008).

w Australian Soil Survey and Land Survey Field Handbook (The National Committee on Soil and
Terrain [NCST], 2024).

w Landg EIS information guideline, (DESI, 2024a).

w Australian Soil Classification (Isbell & NCST, 2021).

w Regional Planning Interest Act, Statutory Guideline 08/14 (RPI Act 2014).

A desktop assessment was undertaken prior to commencing field work to construct a baseline conceptual
model of the soil and landscape characteristics of the study area. The desktop assessment identified
preliminary mapping units that would be assessed tigl ground observations during the field work.

This assessment included:

w reviewing the available topographic, geological, vegetation, and radiometric data, soil mapping
and associated reports for the study area and surrounding region

w reviewing aerial imagery of the study area

w drafting preliminary mapping units for validation during the fieldwork

The following information sources wereferencedin the desktopassessment.

Aerial imagery from Google Earth (2024)

Digital elevation model (DEM) supplied ®anmore.

Radiometric data from Geoscience Australia (Geoscience Australia, 2019)
Vegetation mapping from the State of Queensland (Neldner et al., 2023)

Surficial geology from Geoscience Australia (Geoscience Australia, 2015)

Land Suitability Assessment of the CollinsyMlebagMoranbah region (Story et al., 1967)
Climate data from the Bureau of Meteorology (Bureau of Meteorology [BoM], 2024)

Eegegeeee

Analysis of existing soil, geology, and topographical data asimgntgeographical information systems
(GlSkoftware assisted the development pfeliminary mapping unitPMUs) within the study area. The
NEOASSs 2F SEAaGAY3T RIFEGF ARSYGATFASR GN»XOdGa 2F tly
features (e.g., soil type, geology, vegetation, and landform) that can be separated from neighbouring

tracts of land wih a different pattern of similar attribute values. These areas were used tegaithpling

locations during the field program

7.3.18.3 Fieldwork

The required scale of mapping and the size of the proposed study area dictated the number of soil
inspection sites required. The inspection site density is defined in the Guidelines for Surveying Soil and
Land Resources (McKenzie et al., 2008). The obgectithe survey was to:

w map the soils of the study area
w conduct aland suitability assessment
w determine theagricultural land classification

To meet these objectives, the study area was assessed at a moderately high intensity, sufficient to
determine strategic planning for intensive land uses. The intensity of the survey required an inspection
site every 50 25 ha, with a scale of mapping that delineates areas of approximately 2.5 ha.

The entire study area (3,863 ha) was assessed at a density of 1 site per 14 ha (279 sites). Details of the
ground observations for this study are providedTliable7-6. The sampling achieved threcommended
proportion of representative profiles, detailed profiles and semi detailed profiles and check sites from
McKenzie et al., 2008.
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Table7-6 Survey Scaland Requisite Numbeof Inspection Sites

; Size  Inspection New  Existing Publication Map Unit .
LIS R (ha) Density Sites Sites Scale Type SUEELYE
Moderately ~3,863 | ~1 site per| 279 91 1:25,000 Mainly Moderately
hlgh intensity / 14 ha (1 site per simple, intensive
Disturbance 5-25ha) some uses at
areas compound,| WF A St

moderately | detailed
detailed project
planning

Data was collected from all ground observation sitéth reference to the Australian Soil and Land Survey
Field Handbook (NCST, 2024). At all sites, these data includedabnbt limited to:

w geospatial location

w soil surface condition

w land use management

w landscape attributes (landform, vegetation, erosion, micetef, rock outcrops).

Full morphological descriptions (detailed and representative profiles) included the collection and
recording of the following details:

field texture

pedality and structure

colour (Munsell chart) and mottles
coarse fragments and segregations
horizon depths and designations
horizon boundary type and distinctness.

geeegeeg

Soil profile descriptions were made from undisturbed ptishe cores. Where available, existing
exposures such as road cuttings, or gullies were observed. Detailed soil profile descriptions were made to
depths of up to 1.5 m or until refusal of equipmewhicheverwasshallower. All soil inspection sites were
located by idfield GPS.

Soil samples were collected in accordance with national and state protocols: DESI (2024), DoR (2021), and
DSITE DNRM(2015). Generalised sampling depths ag®.Q m, 0.20.3 m, 0.40.6 m, 0.20.9 m, 1.@

1.2 m, and 1.41.5 m with no sample interval exceeding 0.3 m in thickness. Allowances were made for
horizon boundaries, with samples collected from within major soilzomrs (i.e. sampling will not cross A

and B horizons).

Surface soil samples were bulked by combining at least 1:@auiples collected randomly within a 10 m
radius of the soil profile and on the same landform element. All samples were identified usiRgpjket
name, unique profile number and depth range from where the sample was taken.

Laboratory analysis was undertaken by a laboratory with National Association of Testing Authorities
(NATA) and Australian Soil and Plant Analysis Council (ASPAC) accreditation. Different analytical suites
were adopted, based on the site description. The typical analytical suite for reference soils is itemised
below. Sites that have partial analysis have one or more of these analytes measured, mainly for
classification purposes.

In line with DESI (2024)é suite of laboratory analyses was split into a topsoil characterisation suite and
subsoil characterisation suit@ dble7-7).
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Table7-7 SoilsObservation Typeand Analyss
Laboratory Suite Target samples Analysis
Topsoil Suite A horizon (topsoil fertility) generally | w pH1:5 (water)
between 0¢ 100 mm depth. w EC15
w Total Cl
Analyses include soil fertility as this if w Exchangeable cations*(KC&",
G6KS WINRGGK YSRAI Mg?, Na & APY)
profile and is a major factor in Effective CEC

RSOSNYVAYAY3I || &azj
This will also include one sample fror
the subsoil for baseline comparison.

ESP

Water repellence

Particle size distribution of the
fine fraction (coarse sand, fine
sand, silt, clay)

Organic C

Total N & Total P

Available P and K (Colwell)
PBI

Available S (KCI)

Trace elements (Cu, Zn, Mn & Fe

pHL1:5 (water)

EC1:5

Total CI

Analyses focus on chemical and Exchangeable cations*(KC&",
physical properties of the soil. Mg?*, Na & AFY)

Effective CEC

ESP

Particle size distribution of the
fine fraction (coarse sand, fine
sand, silt, clay)

egeee

Subsoil Suite All other horizons below the topsaoil
(>100mm).

egegegegleeeeee

eee

7.3.18.4 DesktopReview

The desktop reviewvas used to construct a baseline conceptual model of the soils and landscape
characteristics of the study area. Sampling locations were chosen to capture the variety of landscapes and
soil characteristics derived from the information collected in the deskésiew.

The desktop review findingfor climate, topograpy, vegetation, surface geologgand radiometric
(gammaray spectrometric methodanalysisare reported inSection2.2 of Appendix EA detailed review
2F (GKS t NPaddeOdsal ecalogyiamprovided inChaptes6and11, respectivelyAdditional
detailson topography are provided in Secti@3.1

The study area is situated within Blackwater, Monteagle, Conners, Oxford, and Girrah land systems
described in thélands of the IsaaComet Area, Queenslattory et al., 1967). A general description

and proportion of each land system within the study area is sh@dable7-8. The accompanying land
resource map is provided #ppendix A oAppendix E

As part of the desktop review, it wamted that goodquality agricultural land was used in the planning
framework with the nowrepealed State Planning Policy 1/92: Development and the Conservation of
Agricultural Land. Thiglanning frameworlwas replaced by the agricultural land classification system,
andtherefore, wasnot consideredor the Projecf2 land assessment
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The desktop review failed to identify any versatile cropping Jamdl thereforejt was not considered for
0KS tNreSoiQa flFryR aaSaaySyidao
Table7-8 Land Systennits Relevantto the StudyArea

Description Area  Proportion

(ha) (%)

Blackwater | Lowlands with box and textureontrast soils on undissected
) 1,749 45
(2])] Tertiary land surface.
Monteagle | Brigalow plains and cracking clay soils on weathered Tert
1,290 34
(Mo) clay and older rocks.
Conners | Alluvial plains with box on textureontrast soils throughout
648 17
(Co) the area.
Oxford Downs with cracking clay soils on slightly weathered or
128 3
(O) unweathered basalt.
Girrah Lowlands with brigalow and cracking clay soils on 48 1
(Gi) unweathered Permian shale and lithic sandstone.

Soilprofile classe$SPE&) were developed usinthe defined central concept and range of valumslined
by Powell(2008)and the gneral principle®f McDonald (1983)

The use of broad scale mapping and information sources provided guidance for the derivation of the study
areasoil mapping unit§$SMU3 and soil types. The soil maps produeeetreintegrated with theAustralian
classification scheme (ASC) @deenslandased SPCs. Linkages betweenldmel systemsnd SPCs are
detailed inSection 3.6 oAppendixE

A soil and land suitability study was previously conducted for a discontinued mining project in a similar
location to the Project (Tuck and Baker (2QG@j the discontinued Integrated Isaac Plains prgjethe

soil survey was conducted at a scale of 1:25,000, with a total of 91 soils observation within the proposed
Projectarea. The soil types derived by Tuck and Baker (2007) are described and pres&weiibin 3.6.2

of Appendix EThissoils workwas relied upon to target soil sample locations, imicdhe general soil types

and landscape patterns, and confirm mapping boundaries.

L 5 a Q a (nadtteast of the study areayere surveyed in 2020 by SGM Environmental at a scale of
1:25,000. SGM Environmental made 40 soil observations, from wiietgoil units were summarised.
They include:

w Chromosolg; texture contrast soils that are not highly acidic and are not sodic in the upper B
horizon.

Tenosolg; weak pedological arrangement, low clay content.

Dermosolg; gradational textured clay soils.

Vertosolsg clay soils with cracking surface and often gilgai microrelief.

Kandosolg weakly structured gradational loams and clay soils.

Sodosolg; texture contrast soils with a sodic upper B horizon.

geegee

Where possible, the SGM Environmental soil units are correlated with 8bRdsibed irfSection 3.6.2 of
Appendix Eor continuity of information betweetDM andthe Project.

7.3.18.5 Soil Mapping Units

Atotal of 102 soil profile descriptions from (push tube) cores or existing vertical exposungstotal of
177 soil observations (check sites) were made in the field. An additional 91 observation sites from Tuck
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and Baker (2007) were also used as check sites to confirm mapping bounBesiathe 102soil profiles
sampled, 46 received laboratory analysis. Soil observation Sikés andSP Q@ escriptionsand laboratory
data(physiechemical attributespre presented irSection 4 oAppendixE

Each soil profile has been correlated with a known exisfingenslandjovernment SPC within the region

(Story et al., 1967). Soil profiles were classified using the Australian Soil Classification (Isbell & NCST, 2021)
before being aggregated into SMUs. Each SMU canagtominant soil profile class, and occasionally,

minor associated SPCsuwique mapping areas

From the information gathered during the field and desktop survey, the soils identified within the study
area have been grouped into a total mhe SMUs. A summary of the SMUs is presentetiable?7-9, in

descending order according to the total land area (%). Their distribution is preserfeglie7-12.

Table7-9

SoilMapping Units in Order of Dominancewithin the Sudy Area

Description

Tuck and

Baker (2007)

Soil Units

Taurus | Sodic texture contrast soils with moderately thii
(Ta) sandy surfaces. Occurs on gently undulating ri: Sodosols 1,122 29
within the southern half of the study area.
Davey | Deep alluvial sands occurring on the levees alc
(Da) the Isaac River and Cherwell Creek. Tenosols 692 18
Krongie | Cracking clay soils with normal gilgai microrelie
(Kg) Occurring on alluvial floodplains along the Isaa ~ Vertosols 515 13
River
Taurus | Complex soil unit consisting of sodic texture
Teviot | contrast soils (Taurus) with sporadically occurr|
Complex | cracking clay soils (Teviot) in gilgai depression,  Sodosols 388 10
(TaTv) | Occurs on a gently undulating rise within the
southern half of the study area.
Retro Sodic texture contrast soils with thin loamy
(RY) surfaces. Occurs on gently undulating rises on Sodosols 343 9
the northern half of the study area.
Teviot | Cracking clay soils in the depressions of norme
(Tv) gilgai microrelief. Texture contrast _soHs_ on the Vertosols 340 9
mounds. Occurs on gently undulating rises,
central within the study area.
Arcturus | Cracking clay soils derived from basalt with
(Ac) c_rabhole mlcrorgllef. Occ_u_rs on gently undulati Vertosols 246 6
rises and colluvial depositions on the western
boundary.
Luxor Texture contrast soils with thick sandy surfaceg
(Lx) and clay subsoils. Occurring on a prominent rig  Chromosols 201 5
on the northern half of the study area.
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Description

Tuck and
Baker (2007)

Soil Units

Pegunny | Cracking clay soils in low lying flood plains,
(Pg) subject to prolonged waterlogging. Occurs in a
minor area on the southeastern tip of the study
area.

Vertosols 16 1
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7.3.18.6 Soil Chemical and Physical Limitatiog©verview

Forty-two soil profiles within the study area were sampled for laboratory analysis. The suitability of soil
for rehabilitation, and its limitations, delineated by SMdre discussed itthe followingsectiorsthrough
contextualising the results of the laboratory analysis

7.3.18.7 Soil pH Acidic Soils

The uniformly textured soils of the Davey SMU have neutral surfaces and become slightly acidic at depth.
This reflects the weliraining nature of these sandy soils. These soils do not have pH limitations to plant
growth.

The texture contrast soils of Taurus, Retro, and Luxor all have acidic to neutral surfaces. The low clay
content and exposure to weathering have leached cations from these layers, resaltimg acidic pH
trend.

The clay soils of Teviot and Pegunny have neutral surface soils on the mounds and acidic surface soils in
the depressions. This trend reflects the extended waterlogging occurring in the depressions, and hence,
the leaching of cations over time, loweringetisoil pH. In comparison, the mounds are not exposed to
prolonged waterlogging.

7.3.18.8 Soil pH: Alkaline Soils

The texture contrast soils of Taurus, Retro, and Luxor have neutral to alkaline subsoils. This reflects the
depth of weathering acting on these imperfectly draining profiles, and hence, the leaching acting on these
layers. The high alkalinity of the Tauarsd Retro subsoils is also an indication of sodium bicarbonate in
the soil solution (high exchangeable sodium), Seetion7.3.18.9

The clay soils of Arcturus SMU are alkaline throughout the profile. This reflects the basalt parent material
in which the soils are derived from. The high clay content and buffering capacity of the soils maintains the
alkalinity of the soil. The high alkaity of this soil also indicates the presence of sodium bicarbonate in
the soil solution (high ESP).

The clay soils of the Krongie and Teviot become highly alkaline with depth. This trend reflects the poor
drainage profile and low rainfall climate limiting the weathering acting on this soil at depth. The high clay
content and high buffering capacity maams the alkalinity of the soil. The high alkalinity of this soil also
indicates the presence of sodium bicarbonate in the soil solution (high ESP).

In addition, the alkaline soils (Arcturus, Krongie, Teviot, Retro, Taurus) have calcium carbonate present
within the soil (identified by soft white nodules and their reaction to 1M HCI) which buffers the soil pH to
8.3 OERM 2011). Calcium carbonate is generally #tioxic to plants However, it may affect plant
nutrient uptake (Moore and Scholz, 2001).

The effect of salinity is dependent on the texture of the soil. Clay soils, having greater water storage
capacity, are able to dilute salts to a greater extent than sandy textured soils. Therefore, the level of
salinity has a greater effect on plant growthsandy soils than clays soils. To account for this, an industry
standard adjustment factor based on soil texture is used to estimate the Saturated Extract Electrical
Conductivity (ECse) from the Electrical Conductivity measured as a 1:5 sajidaigkd water solution.

The effect of salinity is generally low at ECse of <2 dS/m

The texture contrast soils of Taurus and Retro have saline subsoils. This reflects the imperfectly draining
nature of the soil, allowing salts to accumulate within the profile over time.

The clay soils of Arcturus, Krongie and Teviot have moderate to high salinity in the subsoils. This
characteristiaeflectsthe poor profile drainage and low rainfall climate, allowing salts to accumulate at
depth. The mounds of the gilgai have become saline at a shallower depth compared to the depressions.
This reflects the drainage and movement (shrink swell cyclesetdnhole gilgai formations.
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7.3.18.9 Exchangeabl&odium Percentage
9{t A& Yy AYRAOFG2NI 2F | a2AftQa adzaOSLIWiAoAfAGE (:
infiltration. Generally, a soil is considered sodic when ESP is > 6% and highly sodic when ESP is > 14%.

The Davey soil is the only SMU within the study areaigwabn-sodic. Thisharacteristids expected for
well-drained coarse textured soils.

The subsoils of the texture contrast SMUs (Taurus, Retro, and Luxor) are all sodic. These soils are a high
risk for erosion if the subsoils are exposed. Field observations identified areas of erosion where overland
flow have created extensive gullying inese SMUs. Luxor SMU was the exceptiagih little erosion

observed whichisa consequence afs landscape position and low disturbance.

The clayey soils of Krongie, Teviot and Arcturus all have sodic subsoils. Field observations of erosion within
theseSMUswere uncommon. However, the high fine fraction (clay) percentage of these soils make them
vulnerable to erosion if disturbed or subject to concentrations of overland.flow

7.3.18.10Cation Exchange Capacity

The CEC of a soil is a contributing factor in the stability of the soil structure, nutrient availability for plant
ANRGgGKET a2Af LI X YR (KS &az2AaAf daferiNgchpaxity) Blazeltonand¥ S NIi A f
Murphy, 2025).

The soils of Pegunny have moderate levels of. @GEtugh, they are relatively low for a clay soil. This
characteristiaeflects the acidic pH, reducing the availability of exchange sites on the complex.

The clay textured soils of Arcturus, Teviot, and Krongie have high CEC. This reflects the high clay content
of the soils.

The texture contrast soils of Taurus, Retro, and Luxor have low CECs in the surface, and moderate to high
CEC in the subsaoils reflecting the clay content of the horizons respectively
7.3.18.11CalciumMagnesiumRatio

The calciummagnesium ratio is a secondary measurement of the available catmidmagnesium in the
soil. Generally, a low calcium to magnesium ratio can result in dispersive soil propetiieareduces
stabilityandinfiltration, and increasgdensity.

Thecalciummagnesium ratidor the Arcturus soils is considered balanced. Theracteristiaeflects the
nature of the basalt parent material being high in cations such as calcium.

All other soils (Taurus, Davey, Krongie, Retro, Teviot, Luxor, Pegunny) haatclammagnesium ratios.
Although, none are at levels which are detrimental for soil stability.

7.3.19 Land Suitability Assessment

7.3.19.1 Overview

Land suitability classification assesses the potential of land for a specific land use. The sty &een
assessed on the potential for cropping and grazing as-animéng land use.

The assessment of land suitability has been carried out in accordance with the methodologies described
in DISITI & DNRM (201&dDSITI & DNRM (2013).

The five land suitability classes used for assessing the land use are defihabole-10. Eachunique
mapping ara (UMA) within an SMU is assessed on the hazard criteria defined for the particular land use.
The land suitability class reflects the score of the most limiting attribute for a given UMA. Land suitability
mapping for the study area is providedAppendixA of AppendixE
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Table7-10 Cropping Land Suitability Classes and their Defining Descriptions

Class Suitability Description

1 Highly productive land requiring only simple management practices t
maintain economic production

2 Land with limitations that either constrain production or require more

Suitable than the simple management practices of Class 1 land to maintain
economic production.

3 Land with limitations that either further constrain production, or requir
more than those management practices of Class 2 land to maintain
economic production.

4 Currently unsuitable land. The limitations are so severe that the

sustainable use of the land in the proposed manner is precluded. In g
) circumstances, the limitations may be surmountable with changes to
Unsuitable | knowledge, economics or technology.

5 Land with extreme limitations that preclude any possibility of success
sustained use of the land in the proposed manner.

7.3.19.2 Land Suitability for Cropping
The land suitabilityvasassessedor four cropping systems typical of the region:

w dryland sorghum
w dryland wheat
w dryland safflower
w irrigated cotton.

The hazard criteria and detailed breakdown of the assessment of land suitability for cropping is provided
in Section 6.1of Appendix E

Overall, the study area is assessedragority (94%)Class 4 and 5 (unsuitabi)th a small proportion
(6%) of Class 3 (suitablfr the four cropping systemslable7-11 displays the proportions ofand
suitability clas for each crop.

The common limitations of the soils were imperfect and slow drainage properties, and susceptibility to
erosion. The exception was the sandy soils of the Davey SMU, which is ultimately limited by its poor water
holding capacity.

The soils of the Arcturus SMU are assessed as Class 3 across the four cropping systems. These basalt soils
are moderately well draining and are suitable for cropping with moderate management itfusever,

the Arcturus SMpossesses a limited extenithin the study aregFigure7-12).

Table7-11 Proportions of the Study area suitable for Cropping

Land Suitability (area %)

Land Use

Class 1 Class 2 Class 3 Class 4 Class 5
Cotton 0 0 6 94 0
Safflower 0 0 6 76 18
Sorghum 0 0 6 76 18
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Land Suitability (area %)
Class 1 Class 2 Class 3 Class 4 Class 5
0 0 6 76 18

Land Use

7.3.19.3 Land Suitability for Grazing

The premining land suitabilitywas assessed in terms of the potential to establish and graze improved
pastures. The land suitability uses hazard assessment criteria referenced in DME (1995) and Short and
Highlands Environmental (2023).

Land Suitability Classcd is considered suitable for grazing sown pastures and can attain maximal
production levels. The grazing potential (productivity) decreases from Class 1 to Class 3. Gty 1 (
suitablg can support a wide range of pasture types and livestock production, Classdr{ally suitable
requires intensive management to support grazing, and may be suitable for certain pasture types only.
Land Suitability Class 4 is considered to have limitations so severe that the establishmgrazng of
improved pastures is not currently viable but may be possible with significant inputs and management.
Class 4 can support low intensity grazing on established mixed native and introduced pasture species
(i.e.similar to the basis for existing grazing land ustwever, longerm productivity is reliant on climate

and grazing management.

The hazard criteria and detailed breakdown of the assessment of land suitability for grazing is provided in
Section 6.2 oAppendixE

Overall, the study area is assessedragority (96%)Class 4 and 5 (unsuitabM)th a small proportion
(6%) of Class 3 (suitabli@r grazing on improved pasture¥able7-12 displays the proportions dand
suitability clas$or grazingon improved pastures

The soil pH limits the potential for grazing of the Arcturus SMU to Class 3. The soils of the Pegunny SMU
are assessed as suitable for grazing on improved pastures (Class 3). However, the hazard criteria do not
take into account profile drainage. In considtion of the prolonged waterlogging of these soils, it would

be appropriate to assign the Pegunny SMU as unsuitable (Class 5) for grazing on improved pastures.

The remaining 94% is assessed as unsuitable for improved padtiongever, low intensity grazing on

native and/or introduced pasture species is viable. The Taurus, Retro, and Luxor SMUs are limited by their
hard setting surfaces. The strong gilgai formations limit the grazing potential of the Krongie and Teviot
SMUs. Théow water holding capacity limits the grazing potential of the Davey SMU.

Table7-12 Proportions of the Study area suitable for Grazing on Improved Pastures

Land Suitability (area %)
Class 1 Class 2 Class 3 Class 4 Class 5

0 0 6 93 1

Land Use

Grazing

7.3.20 Agricultural LandClassification

Overall, the NP 2s9ilddiulzareas dominated by Class C2 agricultural léagaproximately72% of the
study area) Class C1 accounts for 23% ofthal2 2s®ilSdiufdyzarea, Class B accountsdpproximately
6% of thet NP 2s®ilSdiuyzarea and Class C3 accountsafgproximatelyl% of thet NP 2<®ildgiudya
area.
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The Class C2 soils include the Taurus, Retro, Luxor, TEenied Complex, and the Davey SMUs. These
soils are considered suitable for grazing on native and mixed pastures and have lower fertility than soils
of Class C1.

The Class C1 agricultural land includes the clay soils of Krongie and Tewmt @masidered suitable for
grazing on native and mixed pastures. Land use intensidgidgctedwithin these SMUs, as demonstrated

in the land suitability assessment (suchgilgai micrerelief), and thereforethey are not considered
suitable for sown pastures. Tlagricultural land classification of Class C1 is designated on account of the
higher fertilitythan the Class C2 soils.

The Arcturus SMU is the only soil that is suitable for cropping and is assessed &saglassltural land.
This SMU is considered suitable for a narrow range of crops ep¥an pastures.

The Pegunny SPC is considered as Class C3 agricultural land and is suitablgffazilighpractices only
on native pastures. Higher intensity land uses are restrictedtdude limitation outlined in the land
suitability assessment.

Agricultural land classificationfor the study area is presented in Figure Wwithin Appendix Aof
AppendixE

7.3.21 Acid Sulfate Solls

Acid sulfatesoils (ASS) occur naturally over extensive areas elfimg coastal land, predominantly below

5 m Australian Height Datum (AHD). These soils may be found close to the natural ground surface but may
also be buried at depth in the soil profile. ASS cao &le found in norcoastal areas or at elevations
above 5 m AHD where so#se exposed to prolonged or periodic waterlogging. Such waterlogging may
occurnaturally, or occur from human disturbance or intervention (Dear et al., 2024).

The likelihood of acid si@te soils occurring within the study area is low. No agillate soils were
identified in the desktor fieldassessmerst

7.3.22 PreliminaryContaminated LandAssessment

7.3.22.1 Overview

A preliminary contamination assessment to evaluate potential existing (premining) contamination
within and surrounding the Project arasascompleted ¢ KS t N2 2S00 Qa LINBf AYAYIl NB
investigation assessment report is providedhppendix G with findings summarised below.

Thet NP 2@ebniirar contamination assessmemasdeveloped in accordance withe requirements
of the Eontaminated land EIS information guidelifDESI, 2023) and the applicablelegislation,
standards and guidelindsr contaminated landnanagemenin Queensland

¢ KS t NEeBrharyicoriamination assessmeargmprised two main componentsan initial desktop
investigation anda preliminary site investigation (soil sampling)

The nitial desktop investigatiomvolved

a check of the EMR and CLR to determine if land parcels intersecting the Project area were listed
areview ofhistorical aerial imagery, ground photographs, title deeds, local histaies$irade
directoriesto understand thehistory of the Projecareds previous land use(s) and activities
9 interviews with past and current owners, operators and occupieiadio to the understandingf
the Projectareds previous land use(s) and activities
developing an understanding 6fK St N2 2 S O (i Q& und@rstanNJdikéyicSnkamigatioh O &
pathwaysor sites including current land use(s), layout, topography, geology and hydrogeology
1 investigatingpast activities that might have resulted in labding contaminated, based on the
t N22SOG I NBIFQa KAadG2NE FyR OKFNIOGSNRAaGAOA

)l
f
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1 areview of the potential for acid sulphate sowithin the Project areéi.e. as a pssible natural
contamination source if presemind disturbed)

The peliminary site investigation (soil samplirig¥olved

9 undertakng preliminary soil sampling and laboratory analysis of surface soil sarbpeEs] on
the findings of the desktop investigation
1 asseswgif there was a requiremerfor a detailed site investigation.

7.3.22.2 Contaminated Land Searches

Searches of the EMR and CLR showed that the propdrte8SP277384 (Winchester Downs) and Lot 9
GV33 (State Reserveyithin the Project areavere not listed on either registeNo notifiable activities
have been conducted within the Project ardecords of the searches are includedAippendix B of
AppendixG.

7.3.22.3 ContaminationLandg Desktop Study Findings

Based on current and past land use®zingand resource exploration were considerb@ mainactivities
that may havecontributed to land or water contamination within the Project area

A review of aerial photography dating from 198623 identified a small number of land disturbances that
may have contained activities that might have resulted in contaminatishich included acattle
yard/paddock, square water structure, vegetation dead spot &rther and existingexplorationand
water bores The elevant aerial photographs are includedAppendix C of\ppendix G

TheWinchester Downgroperty manager confirmed that there were no known potential sources of sail
or water contamination (including livestock operations, landfill/dumping of hazardous material, spills or
leaks) that could have contributed to soil or water contamination.

In terms of potentialanthropogeniccontamination sources he nearest industrial activity (exploration
camp/workshop) was locatedpproximately2 km east of the Project area near Conrock Dam. At that
location, there is an existing cattle yard and a trap yard that may have been used for spraying cattle for
ticks. There was potential pesticide use at the trap yard near Conrock Dam. However, this trap yard is
located outside the Project area. Potential chemicals could have migrated via Conrock Gully from the
exploration camp/workshop at Conrock Damthe Project area

Although acid sulphate soils are not mapped comprehensively across Queensland, land elevation is a
reliable indicator of risKi.e. coastal areas < 5 m AHIDd certain areapuried beneath newer soils at
elevations < 20 m AHDAs the Project is located at an elevationagproximately200 m AHD, the
presence of acidulphatesoilswithin the Project are@s consideredo be highly unlikelyas evidenced by

the soils field surveys

7.3.22.4 Preliminary Site Investigation (Soil Sampling)

A total of 11 ample sites were selectefbr the preliminarysite investigatiorwithin and adjacenthe
Projectareabased on thdindings of the desktop studyl.able7-13 provideseach sample si ldcation
descriptionandrationale forselection Figure7-13displays the location of th&l sample sitewithin the
Project area
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Table7-13 Sampling Location Description and Basis of Selection
SampleLocation ApproximatelLocation ‘ Basisof Site Selection
1 Southern border of MLA 700083 To capture contamination (if any) on
MLA boundary extents
Near JB Gully close to MLA 700083 | JB Gully traverses MLA and Winches
2 b Downs residential property backs on {
oundary
JB Gully.
3 Near Cherwell Creek on MLA 700081 Cherwell Creek traverses MLA
Near decommissione@S@ores on . —
4 MLA 700082 Location of decommissioned CSG bo
Conrock Gully traverses MLA. There
5 Near Conrock Gully on MLA 700081 | was potential pesticide usgpstream
at the trap yard near Conrock Dam.
6 YLt s a Ad S ve Q 2 Not applicable
proposed location was inaccessible
Near Isaac River on northern section : .
7 MLA 700082 Dead vegetation patch near Isaac Riy
Near decommissione@S@ores on : .
8 MLA 700082 Location of decommissionedSGores
. . Unnamed drainage lines traverses Ml
9 Near unnamed drainage lines on and to capture contamination (if any)
western edge of MLA 700081 P y
on MLA boundary extents.
Cattle yard/paddock near .
10 northwestern corner of MLA 700082 Cattle yard and disturbance
11 Project area boundary with IDM on | Cleared tracks along Isaac River and
northeast section of MLA 700084 close proximity to IDM.
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Thepreliminary site investigation involvembllecting a limited number of surface-{® cm) soil samples
atthe selected samplinigpcations with a contamination riskurther details on the sampling methodology
and quality assurance are provided 8ection 3.1 ofAppendix G Visual dservationsfor potential
contamination sources / indicatosgere also madeluring the sampling procss.

Laboratory testing was undertaken by SGS Australia Pty Limited, a NATA accredited laboratory. A total of
ten samples were analysed for the following potential contaminants, selected based on the former land
use and overall site history:

eightmetals

total petroleum hydrocarbons (TPH)

total recoverable hydrocarbons (TRH)

polycyclic aromatic hydrocarbons (PAHS)

polychlorinated biphenyls (PCBSs)

benzene, toluene, ethylbenzene, xylenes and naphthalene (BTEXN).

€egegeee

The assessment criterggpliedto the laboratory resultavere based on the protection of human health
andaredetailedin Section 3.1.5.1 oAppendix G

In terms of the visuabbservations no obvious staining, colour changes or odours were encountered. No
groundwater seepage was observed during sampling. Old or discarded machingry field were
observed adding rust (iron oxides) in small amoygetg. old windmill)

Thelaboratory results are provideth Appendix D oAppendix G The following summary statements
were madein relation to thelaboratory results

w The analysis showed no exceedances off the N&iidnal Environment Protection Measure
(NEPN2 assessment guidelines

w No metals and inorganics exceeded the ASC NEPM assessment guidelines, imatiing
investigation leveldhealth screening levél (the most conservative assessment guideline)

w All BTEXN components were below ASC NEPM assessment guidelines

w PAHSs and PCBs were below ASC NEPM assessment guidelines.

Based on these findings, the Project area is considergmbsess sow riskof contamination that would
pose a risk to human health or the environmefierefore, no further assessment of contaminatiwas
deemed necessary

However, due to size of the Project area, there may potentially be isolated areas of contamination that
were not identified during the desktop study or captured by the sangpllherefore, fould any possible
contamination sources be encountered during future Project activities, further investigation may be
triggered or warrantedand would be conducted icompliance withthe applicable legislation, standards
and guidelines for contaminated land management in Queensland

7.3.23 Landscape Characteand Visual Amenity

7.3.23.1 Landscape Character

Landscape character is the distinct, consistent pattern of elements in a landscape that makes it unique, a
combination of both natural and human influences. It's what gives a pla@eitse of plac@rather than

being a judgment of whether one landscape is better or worse than another. These elements include

natural factors like geology, soil, and topography, combined with cultural and human factors such as land
use, historical development, and sefthent patterns

Therefore, fom a landscape character perspectitiee Project area ands surrounds ardocated within
the Bowen Basim Central Queensland and acharacterised by theegion® long history of grazinand

12 hitps://lwww.nepc.gov.au/nepms/assessmesite-contamination
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mining (i.e.as the two major land uses)heseanthropogenic activities have significantly modified the
vegetationand to a lesser extent thehysical landscape

The Project area possessagtgently undulating rises in the nortiestern and southerrmreas which

are separated by Conro€ully, which drains into the Isaac River along the eastern boundary. An alluvial
plain follows the eastern and southern boundayf the Projectarea following the Isaac River and
Cherwell CreeKThese landscape features are common within the Isaac River.basin

Vegetation within the Project area has beaitered by grazing activitieand now compriss mainly open
grasslandhighly modified pasturg), with remnant vegetation mainly restricted to along the Isaac River,
Cherwell creek, Conrock Gully and other small patches of fragmented remnant vegetation

There areno formally listed heritage places within or in proximity to the Project dahed couldaddto
the character of the landscageeeChapter 20.

No other significantlandscape features esti within the Project arede.g. geological featuresYhe Isaac
RiverandCherwell Creek whidborder(i K St N&ser§ &hd fdtherboundaries respectivelyalong
with their associatedriparian vegetation form the only landscape features of arpotential note.
However these featuresare common within the Isaac River basin.

7.3.23.2 Visual Amenity

Visual amenity is the quality of a landscape or area that makes it pleasant for people to look at and be in,
encompassing the scenic quality of views and landscape features valued by a community. It is shaped by
natural elements like vegetation and topogtay, as well as humamade structures, and is considered

from the perspective of viewers such as residents, workers, or visitors

From a visual perspective, the Project areaelatively remotelargely located on private langhd is not
in close proximity toany major public roadsAs described in Section.3.4 the Winchester Downs
Homestead is the onlgignificantsensitive receptosite in close proximity (< 2 kmAll other sensitive
receptors are locatecd km or maee away from the Project sitd-{gure7-3). The nearest public roads are
2.5 ¢ 5 km from the Project aredMoranbah is closest township and is locategproximately 15 km
northwest of the ProjectThe quarry operations described in Sectibf.3is the closest industrial facility
to the Project not owned by Stanmo(ee. approximately B km to the west)

The Project abutdDM and will be integratednto the IPC through the continued use sd@ipporting
infrastructure(e.g. CHPRnd the provision of acce$s the Peak Downs Highwawhich is the maimoad
in the Isaac regiormhereforeyviews of the Priect will be limited foithe general public from any direction
except forthe Winchester Downs Homestead residents

The current viewowards the Projecfrom the Winchester Downs Homesteddy R { 412 O1 Y, Yy Q& v dz
as collected in 202%re shown inFigure7-21 and Figure7-22, respectively

7.3.24 Lighting

Thelight environment at the Projecarea,while generallydark at night would receive an ambient glow
from the adjacent IDMand nearbyiPM (approximatly 8 km to thenorth), Poitrel Mine (approximately
4.5 km to the eastand Daunia Mingapproximately9 km to the east)

From a lighting perspectivahe Project areasharesthe samecircumstancesas described for visual
amenityin Section7.4.9.2 Consequentlyonlythe Winchester Downs Homestead residewi#i be subject

told KS t NB@esténd fgitivelight, particdarly from mining operation the southern portion of

the Projectarea
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7.4 Potential Impacts to Land

7.4.1 land Disturbance

ToSEGNI OG GKS t NE & lani Wihin Meplarfined MdhégpitzMIC0® progressively

disturbed2 @S NJ GKS €t AFS 27F (KS Sectv®d.S ofCagter 4ydesgribeste 2 LIS NI {
t N2 2SOd Qaminidy&istuNEnged A &S

Additional infrastructureh & NXIj dzZA NBR (2 FI OAf A (i WhicBconipKs8goting® 2 SO0 Qa
acrib areayun-of-mine coalpads,dams water pipelinespowerlines levee and levee plugatemporary

dragline crossig of the Isaac River, bridge®adsand the diversion of Conrock Gullhesemining

support activitieswill result in disturbance Most of thet N2 2S00 Qa | RRA (mIIzbg I € Ay T
established prior taniningduring the constuction phaseand may require mdification overthe life of

the Project Chapter 4 Chapter8 and Chapter 9detail i K St NaBd@i&h8& infaatructure surface

water management structuresind Conrock Gull diversigmespectively

A Project disturbance area has been defined encompassing all proposed Project activitieisajsesz 3.
The intensity of land disturbance differs betwesining and infrastructure areas, amwlisturbance areas
areaseparatednto different rehabilitation areas, reflecting theature of rehabilitation activities each
area.

¢tKS tNB2SO0iQa YAYAy3d RAAGdZND I y OSof anefviandi® dhdeft G Ay
comprisesan in-pit dump, two outof-pit dumps(southwest and eastand a final voidhat isoutsidethe

0.1% AEP (1 in a 1@g@ear)flood plain (see Sectio®.4 of Chapter 9. Theconfiguration of thete N2 2 S OG0 Qa
final landformis based on themost efficient mine platior coal extraction and the developmeat a final

landform that following rehabilitation support the planned posimining land use$PMLL$), including

the use of the final void as a beneficial water storage. FUrR& i | A £ & 2 yfinal l&n8formaR 2 S O i Q2
provided inChapter 5

Thegranting ofthet N2 2 SO0 Qa Y Jaydipsogresdivé lekmiBlidation @ndl closure plan (PRCP)
da0KSRdzZ S gAff I dzil K2 NWNEefantedréhabilithiPraobii@ firaldandiokmawill deNDd | y O S
guideR o0& (KS t B @dpa3édQRCRthadulé which are provided imppendix AB and

AppendixAG respectively.The PRCP and PRCP schedre legislative requiremestfor mining in
Queenslandcan only be modifiethrough astatutory amendment processand are regulated by DETSI.

The PRCP and PREFOKSRdzZ S I NB RSaA3dySR (G2 SyadaNB GKS t
rehabilitated to a final landform that will support theproposed PMLUsThe PRCHRefines different

rehabilitation areas with their won rehabilitation milestones.

Rehabilitationof the Projecf disturbances described itChapters.

7.4.2 Land Use

7.4.2.1 PrimaryDisturbance

As describe in Sectioh3.3.2 cattle grazing on native and modified pastuiisghe major land use within

and surroundingthe Project areaBecause othe disturbance associated with the N2 2S00 Qa4 YAY
operations,grazingwill not be able to be conducteoh a majorityof the landwithin the Projed areauntil

miningand rehabilitation is completedVhere possibland depending on safety constraintsuffer land

surrounding the Proje€ & Y acifviliedvdll continue to beavailablefor grazing activities

The identified land uses adjacent to the Project wilbt be adverselyimpacted and therefore, will
continueto functionnormally over the lifeof the Project
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7.4.2.2 Stock RouteDisturbance

As outlined inSection7.3.3.], the State Reserve, Lot 9 GV33, is a nominated stock fouthe purpose

2F WOFYLAY3AZ 6FGSNI YR NRFRQ YR A& tSFaAaSR o0& (i
activities.Approximately a thirdf the stock route whichgenerallyrepresents the nortiwestern portion

of the reservewill beRA & 1 dzZND SR o0& G KS taN®wd Seibagniiablerovef the/lile off OG A A
the Project(Figure7-2).

Theundisturbed portionof the stock routewill not be adversely impacted, and therefore, weitintinue
to function normally over the life of the Project.

7.4.2.3 Cumulative Impacts

Asidentifiedin the economic impact assessmeAppendix?), the totalProjectdisturbance area accounts

for approximately 0.04% of the livestock grazing area in the regional catchiffesrtefore the Project

will make a negligible contribution to cumulative impacts on land use, further reduced by the proposed
rehabilitationof the majority of the land tats pre-mining landuse of livestock grazing.

7.4.3 Geochemistryg Mining Waste Assessment

As detailed irSection7.3.12.2 only spoil including minor volumes of waste coalill be managedat the
Projectarea Therefore the assessmerfocusse® y 1 K S t Nah@rinor g Rritities didastefcoal
thatwillreporti 2 G KS t N2 2 S O Qas pait bihal EandfBri dafveloprientS y i a

A geochemical source hazard assessmerds undertaken using naappropriate combination of
weathered and fresh nowgarbonaceous spoil, and weathered and fresh carbonaceous SHud.
methodology used for thegeochemical source hazard assessment is provided in Se8tibof
AppendixF.

The source hazard assessment methodology outlined in Section 3.4.3 (AMD hazard etAppghdixF

and Section 3.4.4 (landform AMD likelihood scormighppendixFwere applied to the spoil within each
Projectlandform. The source materials, and their approximate proportions within each spoil landform
were estimated as follows:

1 Spoil, norcarbonaceous = 94%mix of weathered and fresh material.
1 Spoil, carbonaceous = 5@ fresh.
1 Coal = 1%l fresh.

The AMD hazard scoring table for the proposed spoil landforms at the Project is provided in Appendix C
of AppendixF.

7.4.3.1 Geochemical Source Hazard Assessme8poil and Coal

A geochemical source hazard assessment was applied to the source material types withaf teech

t NP 2 Badriedspoil landforns and the source materials expected to be exposed in the walls of the
t NP 2 @&diiabai final void (see Section 6.1 oAppendix F). Based on the findings provided in
Section7.3.12 the geochemical source hazard assessment focussed KrS  t NR@ECIUS Spoll,
non-carbonaceous spoil and codls discusseth Sections/.3.13and 7.3.14 tailings anccoarse rejects
will be managed in accordance with approved tailings emarse rejectsvaste management systems at
IPM, andthereforewere not included in the geochemical source hazard assessment.

The geochemical source hazard assessm#eneloped asource hazard scorevhichis a formula that
takes into accounthe propensity to generate AMD, the AMD capacity (severity) and the quantity
(volume) of material within a landform or the walls of the residual void that could produce AMD. The
t NP 2AMDisduite hazard scores are as follows:

1 Spoil¢ non-carbonaceous: AMD source hazard scokonQ
1 Spoilg carbonaceous: AMD source hazard scolowModerateQ

Reach Environmental Page7-54



stanmore Isaac Downs Extensi@roject
Chapter 7¢ Land

AW

i Coal: AMD source hazard scordlewModerateQ

¢tKS tNRr2SOlQa ! aS5we thezbdiSnedwithithe pidporBod & INaedial that could
generate AMD relative to the total proportion of all materialgtie final landform (spoil landforms and
residual void)to developan AMD hazard score for the N2 2|&n@Fdrfsivoid highwall / endvalls and
void floor at closureSection 6.1 oAppendixF provides additioml details on the geochemical source
hazard assessmeitd Y SO K2 R2f 238

7.4.3.2 Spoil Landformg#\ssessment

Three spoil dumpscomprisingan in-pit dump / spoil landform, thesouthwestout-of-pit dump (OOPD) /
spoil landform gouthwestOOPD) and theastout-of-pit dump /spoil landform ¢astOOPD)are planned
to remain at closures part ofi KS t NiRaBléhdarmiifEgure7-15). Afourth spoil dump called the
north OOPDwill be rehandled back into the pit during lagtage operationgo developthe final void
andtherefore, will not exist as a postosure landform.

Thein-pit dump /spoil landform comprises mined overburden anterburdendumpedbehind the active
mining face to form a lovwall spoil dump (effectively backfilling the pit behind the active mining)face
Thesouthwestand eastOOPDs will comprise mined overburden and interburdempedoutside the pit
shell adjacent to theactivepit (i.e. asbox-cut spoil) Thesouthwestand eastOOPDsvill be reshaped to
form two final spoil landformdocatedon the southwesterrand easterrsides of the pit, respectivelyAs
describedn Sectiori7.3.14 none of thet N2 2<pdl dubnpor final spoil landforms will contaicoarse
rejects

Therefore consideringthe material quantities (proportions) and expected proportion of PAF materials
reporting to each individual landfornit, was assessed thaach of thet NP 2 $p@l fla@forms pose a
low AMD hazard, with AMD generation ratedtaghly wnlikely.

In summary, helow AMD hazar® ¥ G KS t NRB 2 S Ois Rrelyd kd8uk éf onfy H.YURSF mONIY &
carbonaceous spoil samples being conservatively classified as PAF of sopamdypericarbonaceous

spoil comprising the overwhelming majority (about 94%) of mineral waste within each spoil landform
Additional hazard assessmergupporting information is provided in Section 6.1 and Appen@of
AppendixF.

7.4.3.3 Residual Void Assessment

A narrow residual void will remain at closureifae centre east side of the N2 2 S O (i Q & pitkFigiidr SNJ Y A y
7-15). The void is conservatively assumed to have coal (Vermont seam group) remaining on the void
(former pit) floor. Environmental geochemical data and dhnidlle geological log&ere used to aid in the

assessment of AMD risk associated with the residual void highwall and floor.

The highwall hazard assessmeonhcludedthat approximately 2.8% of the void highwall is estimated to
be PAF, which includes material classified as UC(PAF).(Padd NAB. As a result, the assessment has
found that the likelihood of AMD generation from the void highwallighlyunlikely, and any expression
of AMD from the highwall is likely to be localised

The floor of the void will be the Vermont seam group. On the highly conservative (if not overly
conservative) assumption that the floor of the void is all coal, the void floor AMD hazard assessment has
estimated that approximately 23% of the floor of theid is estimated to be PAF, which includes material
classified as PAF, UC(PAF)-B@knd NAB. As such, the highly conservative assessment has found that
the likelihood of AMD generation from the floor of the void where coal is exposedlilely, until the

void floor becomes submerged by groundwater pasdsure and changes thelikelihood of AMD
generationto highly unlikely In practice, mining takes all coal to the bottom of the sedherefore very

little coal would be expected to remain on the floor of the void.

Additional hazard assessment supporting information is provided in Se&tloand Appendix C of
AppendixF.
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7.4.3.4 Geochemical SourcPathway-Receptor Assessment

A postclosuregeochemicasourcepathwayreceptor (SPR) assessmevds conductedor the ProjecQ a
spoil landforms andinal void which involed the likelihood ofan event occurring (e.g. the likelihood of
AMD impacting a local creek), the severity of the event should it occur and the calculated risk rating
(likelihood times severityjsee Section 6.2 dippendix F. A risk rating was calculated for eaofthe

t NB 2<$dlfatforns and the residual void with respect to plausible surface water and groundwater
receptors

A postclosure conceptual site model (CSM), which applies generically to the spoil landforms and the
residual void at the Project, and the broader relationship these facilities have with surface water and
groundwater in the district, has been produced yRSConsulting Australiagpendix K. The CSM assists

with the SPR assessment with regard to potential environmental geochemical impacts from mineral waste
facilities. A key element of the CSM based on the hydrogeological assessment, which included
groundwater modelling and particle tracking undertaken by SkRs that the residual void will be a
ANRdzy RgF SN WaAy|1Q O6ADPSd INRdzyRgl GSNI G GKS t NBES
will be the receptor of seepage from Project activitieSection 6and Appendix f Appendix Fdetail

the risk assessment process completedtfa SPR assessment.

For the rehabilitated spoil landforms, the plausible mechanisms for AMD affected water and/or non
oxidative salinityif any, to report to postclosure receptors are identified in Table 6flAppendix FFor

the void highwall as potential sources of AMD affected water and/or rmxdative salinity, the only
plausible receptor is the void, via surface water-affifrom the void highwall.

In summary the plausible mechanisms for AMD affected water and/or-oaidative salinity, if any, to
report from postclosure spoil landforms to receptors are:

w Surface water ruroff from spoil landforms into creeks (and also includes potential seepage out
of the toe of a spoil landform and continuing as surface wateratip

w Seepage from spoil landforms via shallow permeable strata into creeks

w Seepage from spoil landforms into the residual void (with the void as a receptor)

w Surface water ruroff and seepage from the void highwall into the residual void (with the void as
a receptor).

It should be noted that during mining operations, surface water runoff and seepage from spoil dumps will

0S OF LIWidz2NBR o6& GKS t NP 2SOichaptend; andifNkqiired/ wilHoGlyey (i & & 2
NEf SIFaSR &adzeSOod G2 YSSGiAy3dI GKS RAAOKINHBHS ONRGSNAR
downstream environmental values.

7.4.3.4.1 SPR Risk Rating of Rehabilitated Spoil Landforms

TheSPR assessmeidentified plausible surface water and residual void receptors associated with final
t N2 2spdll [afltbrmsand the runoff and seepage pathways linking the sources (final spoil landforms)
to the surface water and residual vordceptors.In summary, \ith respect to AMD, the overall SPR risk
rating¥ 2 NJ (i K Sfinal $piil2aBd@®ime #w. In addition, vith respect to noroxidative salinitythe
overall SPRrisk 2 NJ i K Sfinal $pBil2aSd@im@ & also rated lsv. Furtter supporting information

is provided in Section 6.2 and Appendix AppendixF.

7.4.3.4.2 SPR Risk Rating thfe Residual Void

As outlined in Sectioid.4.3.4 goundwater modellingpredictsthat thet NP 2 fh& viodia likelyto be

I Wi feldtiprfXoreceiving surface water ruaff, seepage from spoil landforms and surface water-run
off from the void highwall. The N2 2 e<iliiaQvid is expected to receive inflow from the Permian
groundwater aquifeChapter10).

The SPRassessmentoncluded( K1 & A 0Qa dzyf A{1Steé GKIFIG dzyRAfdziSR
closure residual void floor would impact tme residual voi@ &ater quality to any significant degree, as

QX
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evapoconcentrationand other processeare the key drivers dhe void lak€&ater quality.In summary
with respect toAMD, the SPR risk rating on the overall water quality of thit\2 2 résildatvaid isow
(Section6.2 and Appendix bf AppendixPF).

7.4.4 Geotechnical AssessmenqtFinal Landform

7.4.4.1 Overview

¢tKS tNr2SOiQa 3IS2GSOKYAOlApperdiad SaayYSyid NBLEZ2NI Aa LI
¢ KS t NieopoSedfinallandform is detailed iChapter5 and shown irFigure7-14. To demonstrate
thelongterma G F 6 Af AG& 2F GKS t NP 2&motd RdzLIO2 MO S (HRR2P4d NF 2 ¢ D
geotechnical assessmeot the final voidQ &po&ed residual highwall slopad re-profiled out-of-pit and

in-pit spoil dumpswvas undertaken

¢tKS t Nr2SOGQa 3Sesu&odeize@d Help develapd X 3 Y $ gedigh &xéeptance

and completion criteria for the final landfornihe key geotechnical performance criterion for the final

void and landform slopes is thactor of safety (F0S).

7.4.4.2 Methodology

¢CKS t Nr2SOGQa 3S2 i S 0K ysopektability gedteShnidayntgels defrdioped asingt SR 2
the two-dimensionalimit equilibrium methodto simulatelong-term closure scenarios

Two-dimensionallimit equilibrium analyses were performed to determine the overall slope stability in

terms of a FoS, which is a commonly employed measure in slope stability analysis to determine the
likelihood of slope failure. The FoS is a measure of driving forces versus resiseésgri@system, where

a FoS of 1 equates to a 50% probability that failure will occur. FoS values > 1 are indicative of a system
likely to be stable.

Further detailson the methodology and assumptions appliedtteet N2 2S00 Qa 3IS2G§SOKY A Ol
are providedn Section 5.6 of\ppendix H

7.4.4.3 GeotechnicalAnalysis

7.4.4.3.1 Representative CrossectionsSelection

Toensure an accurate geotechnical analyspresentative crossections werselectedthrough the final
landform layouts of the Project, including backfilledpibh dump, as presented ikigure7-14, and as
described as follows

i Sections 1 represents the northern void area across thewaWand highwall

9 Section 2 represents the southern void area that has been partially backfilled.

1 Section 3 and 4 represent-grofiled inpit spoil dump cut on the western side and southern end,
respectively.

9 Section 5 and 6 represettte eastern andsouthwesternout-of-pit dumps, respectively

9 Section 7 represents the fgrofiled inpit dump across the backfilled low wall adjacent to the
highwall crest and corresponding to the operational low wall.

Slope stability models were subsequently developed for all the selected final landform sections and are
presented in Figure-2 to Figure 8 of Section 5 oAppendix H The results of the analysis of the selected
final landform sections are presentedTiable7-16.
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Figure7-14 Geotechnical Analysis RepresentativeCrosssections
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