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5.PROGRESSIMHHABILITATION AND CLOSURE

5.1 Introduction

This chapter descrilsthe proposed progressive rehabilitation and closure for the Isaac Downs Extension
Project (the Projectbased on theprogressive rehabilitation and closure pl@RCP) andraft PRCP
schedule provided aéppendix AB and Appendix AG respectively The draft PRCP schedule provides
binding, timebased milestones for actions that achieve progressive rehabilitatiah closureand will
ultimately support the transitiorof i K St N@En®¢ disiu®anceo future post miningland uses
(PMLUs}hat are safe, stable, nepollutingand sustainable

This chapter descrilsethe strategies and decisions that have informed the design of the final landform,
including the preferred PMLUBetails on the proposethanagement ofehabilitationand closureare
provided in the PRCa&hd aresummarisedn this chapter

5.2 Regulatory Framework

The approvals procesand the legislative and policy context for the Project and its activites
describedn Chapter 2 This chapter provides additional information on the legislative and policy context
and environmental objectives and performance outcomggsvant tothe progressive rehabilitatioand
closure of the Project.

5.2.1 Environmental Protection Act 1994

The Environmental Protection Act 199EP Actspecifiesthe requirementfor an application for an
environmental authoritf EA)for a mining activityelating to a mining leas@L)to holda PRCBnd PRCP
schedule The EP Acstates the main purposes armbmpliancerequirementsfor a PRCRnd itsPRCP
schedule.The EP Act also outlingee mechanismand decision proces®r statutory approval and
amendmentof a PRCP schedubnd the regulatory role of the administering authorityunder the
frameworkfor the PRCP andRCP schedule

The proponent for the Project (Stanmore ID Extendiiy Ltd(ID Extension)will apply for a new EA and
PRCRincludinga PRCRcheduld F 2 NJ | OG0 A @A (A Sa IR FxteisikrSis a W@l ®vlell Qa a |
subsidiary of Stanmore Resources Ltd (Stanmore).

5.2.2 Environmental Protection Regulation 2019

The Environmental ProtectioRegulation2019 (EP Regulatigrstates theobjectives and performance
outcomesfor a PRCP and its PRCP schedndtedetailsthe administrativeand regulatoryrequirements

for a PRCP and its PRCP schedlie EP Regulatioralso outlines the administering: dzii K2 NR& (i & Qa
requirements for carrying out an objective assessnufra PRCP schedule.

5.2.3 Environmental Objectives anBerformanceOutcomes

The environmental objectives and performance outcomes, based orEfhdRegulatiomand terms of
NEFSNBYyOS 0 ¢ 2 veovirohirgeNtl imfast statevd s Qhattate relevant tqrogressive
rehabilitationand closure, are provideid Table5-1. A corresponding EIS section reference is provided in
this table demonstrating how the Project meets these environmental objectives and performance
outcomes.
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Table5-1 Environmental Objectives and Performance Outcomgdarogressive Rehabilitation and

Closure

Requirement

Environmental Objectives and Performance Outcomes

EIS Reference

Terms of Reference| Land disturbed by mining activities will be rehabilitated 5.3,5.4,5.5, 5.6,
progressively as it becomes available, to minimise the| 5.10 5.10.4
risks of environmental impacts and reduce cumulative | AppendixAB
areas of disturbed land. Appendix AC
The activity is operated in a way that protects the 5.10
environmental values of land including soils, subsoils, | 4.9,4.18 4.23
landforms and associated flora and fauna. 74,75

11.6, 11.7

12.5
The activity is operated in a way that disturbed land wi| 5.3,5.4,5.5, 5.6,
be rehabilitated or restored to a stable condition; the | 5.7,5.8,5.9,5.10
land is safe and structurally stable, there is no 5.10.35.10.5

environmental harm being caused by anything on or in
the land, and the land can sustain agpmining land use.

5.10.6
Appendix AB
Appendix AC

The progress and outcomes of progressive rehabilitati
activities will be monitored and reported on to

demonstrate how successful they have been in achiev
progress towards the agreed final land use, and to infc
corrective action where required.

5.10.6.55.10.6.6
5.10.6.75.10.8
Appendix AB

PRCP Performance
Outcome(Schedule
8A ofEP Regulation

The PRCP schedule properly states a-posing land use
or nonuse management area for each area of land to
which the PRCP schedule relates.

5.105.10.4
Appendix AC

Performance Outcomes

Each postnining land use (a) is viable, having regard to the use of land in th

5.3,5.45.6,5.9

surrounding region; and 5.10.5
Appendix AB
(b) satisfies at least 1 of the following 5.3,5.4,5.6,
(i) the use is consistent with how the land was used before a mining activity 3'%03;57 319
carried out on the land; 7320751
(i) the use is consistent with a development approval relating to the land; Appendix AB

(iii) the use is consistent with a use of the land, other than a use that is minir
permitted under a State or Commonwealth Act, including, for example, a
planning instrument under the Planning Act;

(iv) the use will deliver, or is aimed at delivering, a beneficial environmental
outcome.

Table 1, performance outcomes 2 and 3 relatetidoruse management areas | 5.3.4
(NUMAS (No NUMAs are
proposed)

Reach Environmental
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Requirement

EIS Reference

Environmental Objectives and Performance Outcomes

Requirement Environmental Objective

EIS Reference

PRCP Objective Rehabilitation milestones are supported by milestone

5.10,5.10.4

use for the rehabilitation area.

(Schedule 8A &P | criteria and are suitable for rehabilitating land to a stalj 5.10.4.25.10.4.3

Regulation condition. Appendix AB
Appendix AC

Performance Outcomes

Each rehabilitation milestone is appropriate for achieving the {maisting land 5.10,5.10.4

5.10.4.25.10.4.3
5.10.6

Appendix AB
Appendix AC

Each rehabilitation milestone is supported by milestone criteriatthéd) are
appropriate for achieving the milestone; aflg) facilitate achieving subsequent
rehabilitation milestones.

5.105.104
5.10.4.25.10.4.3
5.10.6

Appendix AB
Appendix AC

The last rehabilitation milestone and milestone criteria for the milestone
demonstrate the postmining land use will be sustainable in the long term.

5.105.10.4
5.10.4.25.10.4.3
5.10.6

Appendix AB
Appendix AC
Requirement Environmental Objective EIS Reference
PRCM®bjective Rehabilitation of land to a stable condition will be 5.105.10.6
(Schedule 8A &P | achieved progressively during the life of the mine. 5.10.7,5.10.8
Regulation Appendix AB
Appendix AC
Performance Outcomes
Rehabilitation areas are planned in a way that maximises achieving progres{ 5.10,5.10.4
rehabilitation for the posimining land use. 5.10.6
Appendix AB
Appendix AC

The first rehabilitation milestone for a rehabilitation area will start as soon as
practicable after the land in the area becomes available for rehabilitation for
section 126D(4) of the Act by, for example, starting within 6 months after the
area becomes\ailable for rehabilitation.

5.105.104
5.10.6
Appendix AB
Appendix AC

The time frame mentioned in section 126D(4) of the Act for achieving each
rehabilitation milestone has regard to the risks identified in the PRC plan for
land under section 126C(1)(f) of the Act.

5.10.7
Appendix AB

The time frame mentioned in section 126D(4) of the Act within which the lan
will be rehabilitated to a stable condition has regard to any time frames agre
to during consultation with the community about the PRC plan.

5.104.4
Appendix AB

Table 3 NUMAs

5.3.4(No NUMAs
are proposed)

Reach Environmental
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5.2.4 Policy

During 2017,ie Queensland governmergleased Wa A Y ®RK[ b ¥ RA (thaldutngsthe 2 f A O& Q
3 2 @S NY aoRnitinéhfito ensuring land disturbed by mining activities is rehabilitated to a safe and

stable landform that does not cause environmental harm and is able to sustain an approvedipiost

land use

5.2.5 PRCPRsuideline

The main purposes of thaP{ G I ( dz(i 2 Nt NPBENBRIAMYWYWS NBKIF AT AGFGAZY |
Guideline)DESI, 228) are to:

1 require the holder of an EA to plan for how, where and when activities will be carried out on land
in a way that maximises the progressive rehabilitation of the land to a stable condition

1 provide for the condition to which the holder must rehabilitate the land before the EA may be
surrendered.

The purpose of thiPRCR5uidelineisto assist applicants in developind?® CRnd PRCP scheduds part

of a sitespecific application for a new mining activity.identifies statutory information requirements
applicable to most mining activities in Queensland. The administering authority must comiséder
CGuideline when deciding whether to approve a proposed PRCP schedule under the EReAdRCP
Guidelinewas developed using contemporary best practice and industry standards, in line with the EP Act
and the Mined Land Rehabilitation Policy.

The PRCP and draft PRCP schedule for the Préjegeridix ABand Appendix ACrespectively) have
been prepared in accordance with the PRCP Guideline.

5.2.6 Planning Act 2016

As described ihapter 2 the Project does not require approvals under #anning Act 201¢Planning

Act)l a I £ ¢ ' OG A @A GA S AMLs HWewzNthe Zedulatoriti@mewddk®@ /& tng ha

transition from mining activitiesunder the Minera Resource®Act 1989(MR Act)to certain PMLUs

requiring infrastructure development for commercial purposesy require approval under the Planning

Act This transition could occur at the time of ML surrendepgdor to construction of infrastructure to

support PMLUsHowever the proponent notes that the regulatory framework governing this transition

G2 OSNIIFAY ta[!a YIeé S@2t @S 2 @SN K SotHe dubj&tto2 T G KS
the Planning Actt the time of transition.The proponehis committed to working with the relevant
regulatory authoritiego ensure there is meffective regulatory mechanism for approval of PMLUs that

are environmental, technically and commercially feasible.

5.3 Final Landform Options Assessment

5.3.1 Overview

This section describes thationale andf I OG 2 NE G KIF G Ay T 2 biov héprogoset fiial 2 NB Q &
rehabilitated and closure landform design for the Proj@&utludingenvironmental, economic, community

and regulatory factorsFinal landform design and PMLUs were informedrftiple technical studies
undertaken for the EIS, as referenced in sections beldveproposed final landformrand post mining

land uses (PMLUasjeshown inFigure5-1. The following sections of this chapter describe the rational for

the selection of this final landform aride plannedPMLUSs.

Reach Environmental Pages-4
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5.3.2 Unconstrained Final Landform Design

An unconstrained final landform design is one that would result in the greatest economic value to the
proponent without consideration of environmental, communitgndownerand regulatory constraints.

This was not considered a feasible option, given the constraints of the Project location, regulatory
requirements, and environmental and social considerations.

Reach Environmental Page5-5
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5.3.3 Constraints for the Final Landform Design
The key constraints considered in the final landform design were:

1 Project economicsg delivering a Project with a positive net present value with s@conomic

benefits to local and regional communities

Isaac Riveand Cherwell Creek.

Design of Conrock Gully diversion, to allow access to economic resources, with a long term

geomorphically stable diversion design.

1 Floodingg locating any residual voldutside the 0.1% AEP flood evenftthe Isaac River and
Cherwell Creekin accordance with regulatory requirements of the EP, ithout long term
changes to the hydrologyr geomorphologyf the Isaac River and Cherwell Creek

1 Dumps designed to minimise interaction wigaac River and Cherwell Creek flood evenwith
consideration for other constraints in dump locatisachastenement boundaries andcological
values

1 Landform designs that were erosionally and geotechnically staime-polluting and sel
sustaining with a nominated PMLU

1 Identifying PMLUs that were compatible with the landholders preferred use of the land, as well
as beingtechnicaly and commercidy feasible with the abilitgo provide long term economic
benefits to the landholderandlocal and regional communities

T
1

5.3.3.1 Project Economics

Open cut mining results in voids within the landscape being mined, unless they can be backfilled during
or post mining. A complete backfill of the proposed open cut pit areas was found to be uneconomic for
the Project with a cost ofapproximately$433.5M However Project planning included maximising the
volume ofoverburden(2 NpoM? that was dumped ipit, thereby reducing the size of a residual vtad

less than 10% of thpit area The majority of overburden (around 90%i)l be placed inpit, in previously

mined areas

5.3.3.2 Isaac River and Cheell Creek

The economic resource extends beneath the Isaac River (i.e. the same resource as lsaad Rbwns

Mine (DM)) and Cherwell Creek. To access this resource would require diverdios lshac River and /

or Cherwell Creek. The proponent did not consider diversion of the Isaac River and / or Cherwell Creek to
be environmentally or socially desirable, and hence the resource in these areas is not proposed to be
mined.

5.3.3.3 Conrock Gully Diversion

Diversion of Conrock Gully allows for access to economic resparmdsvas an important consideration
for final landform design. Stanmore considered mining around Conrock Gully (i.e. leaviogkGaully

in place) but this would have resulted in a material reduction in economic coal resoomoesl
Therefore a diversion was requirecstanmore considered whether this diversion should be permanent
around the mining areagr temporaryaround the mining area followed by a permanent diversiora
similar lacation to the premining Conrock Gullyvith asingle,permanent diversion preferred as:

1 Alater permanentdiversionin a similar location to the prenining Conrock Gullywould have to
be designed through the ipit overburdendump, with associated risks for long term stability.

1 The diversion, whether temporary or permanent, would need to be designed to a similar
standard for operationsand hence construction of a temporary and later permanent diversion
would significantly increase costs for the same outcome

1I¢KS GSN¥Ya WNBAARdAZ f @ddnyQuslyifRisESFAYFE @2ARQ | NB dzaA SR
2TKS G SN¥a W2@SNDAzZNRSYy Q> WallRAfQ YR WYAYS 461adsS NrO1Q | NB
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1 The diversion, whether temporary or permanent, would be subject to rehabilitation from the
commencement of operations with achievement of rehabilitation milestones during the
operational life of the mineTherefore any later permanentdiversion would require another
series of rehabilitation milestones with little environmentanefit compared to rehabilitation
of the single permanendiversionaround the mine workings

The objective for a permanent diversion was to have stable landform that achieves hydraulic and
geomorphic criteria. The diversion design, which achieves this objective, is described in daxtatiom

9.6 of Chapter SQand Appendix D oAppendixJ The diversion has been designed to hold the Gah¢aial
exceedance probabilityAER flood event, flowing to the west and north of the-pit dump landform.
There is negligible risk of flood waters in the diversion interacting with the final,\asidhe diversion will

be separated from the final void ajiong term, stable dump structure that is more than 1 km wsee
Figure5-1).

5.3.3.4 Flooding

In accordance with the requirements of Secti26D(3) ofthe EPAA F f I YR (G(KS &adzw2S0i
PRCP schedule will contain a void situated wholly or partly in a flood plain, the schedule must provide for
NEBKFOAEAGEFGAZ2Y 27F { AnShistdntgxRY ali2- ol f SaQi I G2t ySR AQi2Ay2R/A  (INIS2FYSON
a PMLUwhich therefore does not preclude a void with a PMLU being situated in a floodplain.

In accordance with Section 41C(3) of tié Regulatigrithe administering authority must treat the land

as a flood plain to the extent the results of the flood plain modelling show that, when all relevant activities
carried out on the land have ended, the land is the same height as, or lower than, the levelledas

the peak water level 0.1% AEP for a relevant watercourse under thé QXRRther definitions are
provided for

1 Wt 22R LI lwkeye modeImg éxEluklas Artilicial features of the land

1 WNBt SOl y i whithis & Mdixecalndd & @permanently diverted watercourse, of stream
order 4 or higher.

1 WI NIi A F A Qircludingtdirpdraiydauduies or featuresequiring alevel of maintenance
greaterthan premining

In combination, these EP Act aB® Regulatiorequirementsplace constraints on voids within the 0.1%
AEP flood event post mining

The premining 0.1% AEP flood extent is showifrigure5-2, demonstrating:

1 The Isaac Rivéstream order 6jloodplain is approximately 1.5 km wide in Project area, including
in the proposed pit area north of Conrock Gully.

1 Cherwell Creekstream order 5has a narrow floodplain, typically confined to the banks of the
creek and some backwateully flows.

1 Conrock Gullystream order 2xperienca backwater flooding from the Isaac River.

The operational mine includes a levee along the Isaac .F8eetiors 9.4 and 9.50f Chapter9 provide a

detailed assessmentf the premining flood extents andhe potential hydrological and geomorphic

impacts of the leveduring operationsDespite these operational hydrolggnd geomorphologympacts

being assessed as negligiblentanor in the context of the regional, rural locatioB8tanmore determined

that any long term risks to the hydrology and geomorphology of the Isaac River would be further reduced

by reinstating the floodplain of the Isaac River as far as reasonably practical. To achieve that objective, it
wasdecidR GKI G GKS LallO wA@SNI £t SPSS oLRGSYydAltte |y

3¢ KS GSN¥Na WTAYI T @2 A RMonympRly IWINBES Rdz- £ @2ARQ | NB dzA SR
4 ARR means the guideline called the Australian Rainfall and Runoff published by the Commommemlér.ga.gov.au
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rehabilitated post miningand the northern portion of the pit area would be backfilled to a-pri@ing
topographical level.

The diversion of Conrodkully will be permanentandtherefore, forms part of the final landform design
for flood modelling.

Figure5-3 shows the proposed final landform, including residual void area%setorb.6for justification
for the void design and configurationglative to the 0.1% AEP floodplain

Thelsaac River levegas been decommissioned and rehabilitated.

Thenorthern pit areais backfilledo pre-mining topographical levels

There is a permanent diversion @bnrock Gully

Aportion of the northern part of the ipit dumpis situatedat the edge of thdloodplain.

There is minimal interaction with Cherwell Creek, with arigor gully backwater flonshanaged
by a final, stable dumped landform in the closure landform.

= =4 =4 =4 =4

Figure5-3 demonstrates that the residual void is not situated within the 0.1% AEP flood event after
NEY2@LFt 2F Fye WENIAFAOAILIE FSIFGdzZNBaQo

Despite the EP Act allowing fawvoid in a floodplain where the void has a PMLU, Stanmore elected to
situate any residual void outside the post mining 0.1% AEP flood extent. To achieve this required the
backfilling of the northern pit area to a similar topographical level asnpreng. Eackfilling will occur

prior to the decommissioning of levee and ensure that a stable, rehabilitated backfilled landform exists
prior to reinstatingany floodplain flows from the Isaac River.

The hydrological and geomorphological assessments, as pres8eietibrs 9.4 and 9.5 ofChapter 9
determinedthat the final landform would havaegligibleimpacts on the hydrology and geomorpbgly
of watercourses.
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5.3.3.5 Landholder andOther Stakeholders

Through consultation with thenajority landholder(Winchester Downsiheir preference is for ongoing
use of the land for pastoral purposes. Therefore post mining land uses that suppydechg were
preferred in the assessment of potential PMLU optioH®wever a grazing final land use was not
necessarilypreferred in all proposed locations, in particular rehabilitation of areas that hadrinéng
environmental values such agarian or woodland areas associated with feaac RiveiCherwellCreek

or Carock Gully. Further, in some limited locatiahe low wall dump slope was considered unsuitable
for grazingand therefore was selected for a nativegasation PMLU.

Other stakeholders (e.gsdadRegionalCouncil) indicated a preference for PMLUs that supported ongoing
socioeconomic development of the regidhrough commercially feasibland use, other thanpastoral
activities or native vegetation.

PRCP consultation is further described in Se@i@rof the PRCRAppendix AB.

5.3.4 Nonuse Management Area

Having assessed thenvironmental, economic, community and regulatorgnstraints for the final
landform designijt was determined that the optimal landform would include a residual weaitth a pit
lakethat could supporta PMLUThere are no other areas within the final landform with the potential to
be a NUMA.

This does not preclude a NUMA being required for the Prajedhe basis thaproposedPMLUs are not
accepted by the regulatory authorities or stakeholders. If a NUMA were required for the Project,
Stanmore is of the view tha NUMA could be justifiednder Sectiorl26(D)(2) of the EP Albaised on

9 the risk of environmental harm being confined the area of BrejectMLs and

1 the Project being in thgublic interestin accordance with theublic interest considerations
which require KS t N2 2 S O (i é& conntbigittd be ivéighell Against impacts tthe
community and environmenthaving regard t@osts and consequences of optiofdUMA and
PMLUSs)including financial viability of Projeair

9 carrying out rehabilitation of the land would cause a greater risk of environmental harm than not
carrying out the rehabilitation

5.3.5 Residual Voidesign

A lake will form in the residual void post mine l&e a result of the balance between sources of inflow
(e.g. rainfall, runoff, seepage through-pit spoil and groundwater inflows) and outflowgrimarily
evaporation, but also potential uses of void lake water if they can support a PMhltgerative process
was used in the design of the residual void asdociated modelling of lake levels and quaRgsidual
void design is a function of mirengineering, including scheduling @ferburdenand coal &traction in

an economic manneto the definedlimit of the economic resourceThereforethe amount of variation

in size and shape of a residual voidasnewhat limitel. The general location gfotential locations for a
residual void is on the east of the mined pit ategween the furthest northern extent to remain out the
0.1% floodplaipand the southern extent of the mined are@s the Project comprises a single open cut
mine pit, a single residual void results from mining operatidime high wall ian integral component of
the residual voidilesign and formation of a lake wiphotential PMLUsResidual void design options and
potential PMLUSs for the residual void are described in Secéd)$.7, 5.8and5.9.

Maintaining the residual void highwall at a geotechnically stable slope angle (see Se@)iomas
preferred overthrow blasting the highwiato achieve a shallower slope angkesthis createsa wider pit
area withincreased disturbance of unmined laneduces potential grazing areas by creating native
vegetation and roclrmoured PMLUs on reprofiled slopesesulsin ashallowert wider residualvoid lake
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which would be likely tdhave higher salinity that a deeper, narrower laked increase closure costs
without any material environmental or social benefit.

5.4 Overburden Dump Options Assessment

5.4.1 Location of Dumps

There are two out of pit dumps proposed for the Projedb the southwest of the mia pit and to the

east of the highwall. The pit is progressively backfiled as mining occurs resulting ift afurmp.
Approximately 10% of total overburden material will report to out of pit dumps, hence the area required
for these dumps has been minimisedghilst also maximising 4pit dumping and reducinghe residual

void size.

The location of the out of pits dumpegas informed by the following constraints:

1 0.1% AEP floodplain extent

1 mining leaseapplication (MLAboundaries

91 ecological values, as represented by regional ecosystems, threatened ecological communities and
listed threatened species habitat mapping

1 thelocationof infrastructurerequiredto support Project activities

1 economics of overburden haulage.

Based orFigure5-3, there are potential out of pit dump locations that are not within the 0.1% fiici@
extent, in the northwest oMLA 700081, in the southwesf MLA 70008knd the east oMLA 700082.

Thenorthwest of MLA 700081 containemnart vegetationwith ecologicalvalues and therefore, was
largely avoided in defining the Project disturbance area (Seapter 4and Chapter 1). Hence this area
was avoided as a potential out of pit dump location.

Out of pit dumps ar¢ypicallyformedon the low wall side of mining activities as this is the nezstnomic
haulage option. The southwest dump location was therefore preferrett@ptimary location for an out
of pit dump despite there being some remnant vegetation in this area.

The dump on the eastern side of the highwadk limited interaction with remnant vegetatiorlowever,
this locationresults in additional costs due to the longer haulaggances

Given the constraints on out of pit dump locat&ihe proponent has selected tregptimal locations for
out of pit dumpgqseeFigures-1) that avoid interactions with the floodplain, stay within the ML boundaries
and avoid remnant vegetation as far as reasonably practical

In-pit dumpingresults in the reduction in size of any residual variebit dump design requires scheduling

of waste movements in an economic manner, balancing waste volumes from different parts of the pit
area, and maximising 4pit dumping to reduce residual void siZ€he inpit dump (see Figure5-1)
comprises:

1 areas in the northern part of the pit thafrereturned to a premining topographical level to allow
reinstatement of the Isaac River floodplain

9 areasin the centre and soutlwhere the topography is above prainingtopography

1 the low wall area where Hpit dumping approachefinal void area

The northern portion of the kpit dump that is above prenining topographical level is located at the
edge of the 1% AEP floodplain exteAn assessment of the flood velocities at these locations was
undertaken as part of the flood studi¢seeSection9.4 of Chapter 9 which determined thatelocities

do not exceed 0.8 m/s for the 1% Afiddd eventalong thisdumpface and there is minimal interaction

for the 2% AEP flood event and more frequent events. Therefore, potentially erosive flows will be very
infrequent and only occur for short durations. For the vast majority of Isaac River flood events, interaction
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between floodwaters andhis landformwill be either minimal or nosexistent. The dumps willbe
revegetated, with vegetation cover providing sufficient protection against interaction with infrequent
flood events

5.4.2 Dump Designs

The design of overburden dumps was base@chievng erosional and geotechnical stabilityith a non
polluting and sustainable poshining land usewhich was informed by:

dlope angles

soils proposed for use as a growth media
geochemistry of overburdeand interburden $poil)
vegetation cover

landform erosion modelling

ability to support the proposed PMLU, primarily grazing
geotechnical modelling

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

Dump design abconsiders economic factors includihgulage andand forming/ reshaping costs.

The studies that informed dump design are described in the following chapters and the ARERI{x
AB):

soils resource for use in rehabilitatigrSection 7.3.18 oEhapter 7

geochemistryof spoil¢ Sectiors 7.3.12,7.4.3and 7.5.30f Chapter 7

land suitability assessmentSection 7.3.19 and 7.3.20 Ghapter 7

landformevolutionmodelling including vegetation cover requiremerg$ections 7.4.7 and 7.5.5
of Chapter 7

1 geotechnical modelling Sectiors 7.4.4 and 7.5.4 oEhapter 7

=A =4 =4 =4

Based on these studiesyd economic factors, the total area of dumps (1,112wa3gseparated into two
areas:

1 All dump areagapproximately 1,075 ha out of 1,112 ha, or 97#@minated as RAZ2 in ttdraft
PRCRBchedulg(Appendix AQ.

1 Asmall section of the internally draining low welimp slope (37 ha out of 1,112 ha, or 3%)
nominated as RA3 in the PRCP sched\péndix AG

Based on these studies, tmeajority of dump areas (i.e. corresponding to Rd@nonstrated thathey
could be successfully rehabilitatéice. achieveahe proposedrehabilitationmilestone criteria in the PRCP
schedule Appendix AQ), with the following design criteria:

1 slope anglesf overall>XKL5%

1 growth media coveof 0.3m

1 > 65%vegetation cover

1 establishment of vegetatiosuitable for cattle grazing
1 geotechnical factor of safeyf)x M Pp O

For the small section of the internally draining low wall dump sl@e corresponding to RA33tudies
demonstated that this area could be successfully rehabilitated (i.e. achieve proposed rehabilitation
milestone criteria in the PRCP schedulpendix AQ), with the following design criteria:

slope anglesfoverall XX H p:z

rock armouringand growth media cover layer
> 30%vegetation cover

establishment of nativevegetationwoodland
geotechnical factor of safegfx M dp P

= =4 =4 =4 =4
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5.5 Infrastructure Decommissioning and Rehabilitation

In the absence of a third party agreement for retention of infrastructure, the FRgHendix A) is based

on decommissioning and rehabilitating miininginfrastructure areas as these areas become available for
rehabilitation. Infrastructure areas have beesgparated into the followingrehabilitation areasRA$ for

the purposes of the PRCP:

1 RA4c Infrastructure

1 RAbg Water Storages

1 RAG6¢ General Infrastructure Areas

1 RAS8c Infrastructurec Bridges and Dragline Crossing

Rehabilitation milestone criteria for all infrastructure ardazesve been proposed in the PRCP schedule
(Appendix AG.

TheConrockGully diversion (RA1) will be a permanent, stable landfamt is subject to rehabilitation
milestone criteria to achieve that outcome.

Infrastructure required for the proposed PMLURAT7)is not subject to decommissioning and
rehabilitation

Infrastructure areas that arprotected by the Isaac River levémg. galine area, mine water damsyill
be decommissioned and rehabilitated prior to the lev®®ng decommissioned and rehabilitated

5.6 Residual Void Design Options Assessment

5.6.1 Overview
The options assessment for residualds involved:

91 Developing potential final void configuratiomghich were plausible within theverall landform
constraints identified in Sectidh 3.

1 Modelling long term lake levels, volumes and salinitykeyg factors in determining whether a
particular void configuration was likely to result in a void lake that would support one or more
PMLUs.

1 Assessing the long term geotechnical stabilityafl high wall and low wall slopéSectiorb.?).

Subsequent detailed hydrogeochemical modelling of the void lake water quality was undertaken for the
preferred void configuration (see Sectibr8).

5.6.2 Residual Void.akeModelling Methodology

Voidlakemodelling was undertaken yydrobalance, as described in Sectoof Appendixl. This section
summarises the void modelling methodology

A final void GoldSim model was used to assess the likeljtéomowater level behaviour of the final void.
Water levels in the final void will vary over time, depending on the prevailing climatic conditions, and the
balance between evaporation losses, inflows from rainfall, surface runoff and groundwater, and outflows
from any use of void watef.he GoldSim model was used to simulate the generation, movement, and loss
of water on a daily timestep within the final void, over a 56gear period. The volumefavater in the

voids was calculated at each time step as the sum of direct rainfall to the void surface, catchment runoff,
and groundwater flux, less evaporation losses and any PMLU outflows. The model also tracks the quantity
of salt captured and storedithin the system.

Climate dataincluding climate change predictions were used in modelliing. Shared Socioeconomic
Pathway SSP25 was selected as the emission pathway for the Intergovernmental Panel on Climate
Change (IPCC) assessment report AR5, to infotune climate data used in void modellin§SP38.5
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represents very high greenhouse gas emissibrs (middle®f-the-roadsociceconomic development

It is considered a higand climate risk scenarigather than a central or most likely pathwain the
context of final void modelling, it is usefid understandsensitivity to extreme warming and is valuable
for understanding uppebound risksUsing historical and predictive climate data, a %@@r stochastic
rainfall and evaporation dataset was generated.

An iterative approach was adopted for combining thanericalgroundwater model and final void model
results to ensure consisteneyd convergencbetween these models estimating groundwater inflows
to the final void (see&Section 2.1 of Appendid of Appendix K. Groundwater inflows into the residual
void wereobtained from the groundwater models a time series over500-year simulation period. The
inflows have been provided as two inflow sources:

1 Flow to void from spoit, representing the groundwater inflow that enters the void from the
backfilled spoil.

1 Flow to void from rock representing the groundwater inflow that enters the void from the
highwall (coal seam).

The salinity concentrations in the final void model have been set to maintain consistency with the salinity
source terms set within theoid hydrogeochemical model (see Sectibr8). This includes salt loads and
concentrations associated with the following model inputs:

91 surface water inputs: runoff from natural, rehaibated and spoil catchments
9 groundwater inputs: inflows from surrounding namal rock, inflows from the backfilled spoil
mass, and inflows from the coal seam to the void.

The adopted surface runoff salinity for the final void assessment is applied at a fixed concentration and
does not include any allowance for decay in runoff salinity over,tandtherefore,is likely to overstate
salinity.Salinity provides a key metric to assess the performance of void as afeMladious uses

5.6.3 Void Confgurations

5.6.3.1 Overviewof Void Configuration Options

The final void geometnand catchment reporting to the final void from-pit spoil dumps, are key inputs
into the void model after accounting for the other variables in the modelling methodology.

Keyfactorsinfluencing final void lake levels and quakire the surface area to volume ratid the final

void lake and the size of the catchment draining to the lakevas found that the smaller the surface

area to volume ratio, and the larger the catchment, the more likely water quality within the void would

remain suitable for PMLUSheconfiguration of the ifpit dump, both in terms of thesize and shape of

the void that would contain a lake, and the proportion of thepindump catchment repoihg to the lake,

were considered for void optionsLy | RRAGA2Yy > Ay | OO0O2NRI YOS gAlGK
additional water supply to support grazing, all final void modelling allowed for extraction of water from

the void where salinity remained below acceptable limits for stock watering (7,8@n)ig¢ee section

8.5 of Appendix | for a justification for thieestock drinking water guideline value for salinityhis has

the effect of removing salts from the lake provided water quality rermatrtable for stock watering.

Different void configurationsvere assessedrhe followingoptions 4 KA OK NBLINBaSyid GKS
potential void configurationswere modelled

1. Minimise void size, maximise the catchment fronpindumpsé I £ 82 NBFSNNBR G2 | a
option) ¢ a small deep void in the central pit area, with the southern portion of the pit area
partially backfilled, which resulted in a small, deep lake

2. Maximum void size a large void along the length of the final mined highwall (other than the
northern portion of the pit in the 0.1% AEP floodplain which is backfilled), with a maximum
catchment from inpit dumps, which resulted in a broad, shallow lakenfing in the base of the
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pit. This option representthe most cost effective option for the Project agequires minimal
modification of thein-pit dump profilefollowing the completion of mining operations.

3. Partial backfill a partially backfilled voitb around175metres above Australian Height Datum
(mAHD, with a maximumsizevoid catchmentwhich resulted ira shallow, broad lakéorming
acrossthe backfiled area This option represents a high cost for the Project (ch232 M)which
couldonly be justified if it providean improved longerm sustainable PMLU compared to other
options.

A smaller impit dump catchment was considered, relative option 1 However, this would have
substantially reduced water security with a low lake learedl would have required bunding and drainage
within the dump area to redirect water away from the void, which was not considstiaale in the long
term.

5.6.3.2 Option 1- Minimise Void Size, Maximise CatchmefBase Case)
The void and void catchment configuration for Option 1 is showkigare5-6.

The modelled water levels f@ption lare presented irFrigure5-4, showing the median (50th percentile)
and 95th percentile results. The following is of note regarding this result:

1 For the median (50th percentile) results, the void lake reaches equilibrium within the first 100
years, with a water level of between 144 and 148 mAHD. The maximum void water level (147.7

mAHD) is around 54 m below the pit crest (202 mAHD). The pit coest @bt overtop at any
point in the 50Q@year simulation.

91 For the 95th percentile results, the void lake reaches equilibrium within the first 100 years, with
a water level of between 149 and 152 mAHD. The maximum void water level (152.1 mAHD) is

around 50 m below the pit crest (202 mAHD). The pit crest doesvetap at any point in the
500year simulation.

1 Based on the groundwater modellifigeeSection10.7of Chapter10) the residual void functions
as a longerm groundwater sink.

The final void modelled salinity levels for are presentedrigure 5-5, showing the median (50th

percentile) and 95th percentile results from the stochastic climate assessment. The following is of note

regarding this result:

1 For the median (50th percentile) results, the void lake salinity reaches equilibrium after

approximately 250 years, with an EC concentration of between 2,800 and 3,100 uS/cm.

1 For the 95th percentile results, the void lake salinity reaches equilibrium after approximately 250

years, with an EC concentration of between 3,400 and 4,000 uS/cm.

1 The void water quality is suitable to support the proposed stock watering PMLU over the 500

years simulation.

The longterm predicted void water salinity from the hydrogeochemical médglof the void lake, which
was based on the Option 1 void configuratianpresented irFigure5-13, showing consistent results with

the median GoldSim model results (EC reaching equilibrium around 3,000 pS/cm). This demonstrates that

both models are representing the lostgrm voidwater qualitybehaviour consistently.
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An assessment of the impact of extreme storm events on the water level in the final void has been
undertaken for the final void with the stock watering PMlsBe Section 8.6.3 éfppendix ). The potential

for discharge of void water during a large storm was assessed for the 1 in 1,000 AEP (or 0.1% AEP) 72
hour (3 day) design storm. For conservatism, it has been assumed that the extreme storm would occur
coincident with the peak modelled lortgrm water levels for the 95th percentile simulation resurhe

results demonstrate that the final void water level, under this extreme scenadualdreach 1615 mAHD

with freeboard to the pit crest levelf 40.5 m andtherefore, would not overtop the pit crest.
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5.6.3.4 Option 3- Partial Backfill
The void and void catchment configuration for Opt®is shown irFigure5-12.

The final void modelled water levels and salinity@gtion 3are presented irFigure5-10andFigure5-11
respectively showing the median (50th percentile) and 95th percentile results. The following is of note
regarding tleseresults:

1 The void lake is very shallow at most time (less 0.2 m in depth) and empties regularly. This
presents a water supply security issue for any intended PMLU of void lake water.

1 The salinity of the void lake varies significantly over time due to the small volume of water within
the bottom of the void. The salinity of the void water becomes hyper saline at times (e.g. >
100,000 puS/cm and regularly exceeds the upper EC threshothlifding water for cattle.

9 This configuration is unable to reliably support a stock watering PMLU from a volumetric and
water quality perspective. The void can only supply can only supply areli2tof the modelled
demand, and the water is regularly undrinkable for the cattle.

Option 3 was discarded asdibes not

1 support astock watering PMLU due to water supply and water quality being unsuitable
1 provide a sustainable loAgrm final landform that would justify the additionapproximate
$232M costin achieving this landform configuration.
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Figure5-10  Longterm Predicted Void Water Levetgption 3
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5.6.4 Findings- Preferred Void Design

Based on the iterative approach to mine design / engineering and final void modelling, the preferred
residual void desigrwith the greatest potential to support one or more PMLUs was Optigminimise

the void sizeand maximise the catchment from-pit dumps This option maintains ausablevolume of
water in void at a salinity level that can reasonably supply various PMLUSs.

5.7 Geotechnical Stability oResidual Void

Geotechnical stabilitynodelling was undertaken blackrock Mining Solutions Pty Ltas detailed in

AppendixH, for the preferred void configuration (option-Ininimise void size, maximise the catchmpent

A description of the modelling and the results is provided in Sections 7.4.4 and 7Ghépter 7 The
laaSaaySyd RSY2yaidNriGSa dKFG GKS t N2e@fllCopess NBAAR
predicted to be geotechnically stable in the long term bagedchieving a factor of safetf x1.5.

5.8 Residual VoiHydrogeochental Modelling

5.8.1 Overview

Void lake hydrogeochemical modelling was undertaken by RGS Environmental Consultants Pty Ltd (RGS),
as detailed imMAppendixM, for the preferred void configuration (option-Iminimise void size, maximise
the catchmen}. This section provides a summary of the modelling methodology and model results.

5.8.2 Geochemistry

The geochemistry of thgpoill YR ' y& Wgl aidS 021t Q NBYIlI AyASed@ionny GKS
7.3.12 of Chapter 7 based on thegeochemicalcharacterisation and assessment of mineral waste
completed by Teenus(seeAppendixP.

In addition kinetic leach column (KL@@ochemicatesting has commenced aomposite samples of spoll
(see Section 2.3 &ppendix M. KLC testingill occur over at least fonths At the time of preparation
of the EIS approximatel3 Y 2 y (i K & ©f testihdEtakwas compiledwhich was considered sufficient
to provideinformation onearly stagéefirst flusnronditions

The primary objectives of the KLC test program were to quantify the concentration and rate at which
weathering products (acid, soluble salemdmetals and metalloidsare leached from the solid phase
materials ¢arbonaceous and necarbonaceous spail 2 JSNJ GAYSZ dzy RSNJ FNBS S|
RNEQU OSNHEdIzA &l 0dzN} SR O2yRAGAZ2Ya®

The key findings from the KLC testing are:

i Saturated sample materials transitioned from oxidising to reducing conditions over time.

9 Across all materials, initial high salinity values and major ion concentrations and high loading rates
seen in the leachates are likely due to the initial first flush of readily solubilised reaction products
resulting in elevated dissolved concentrations.

1 Consistent with the static geochemical testing undertaken by TerreAppendix F), most
materials are expected to generate alkaline drainage.

1 The pH of drainage from mine materials is expected to increase as the pit lake fills, materials
become saturated, and the oxidation of materials slows or stops. With an increase in pH, leached
metals and metalloids typically decrease.

9 Drainage from most materials is expected to have low dissolved acidity and relatively high
alkalinity.
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9 Initial drainage from spoil materials may contain concentrations of soluble molybdenum,
selenium and fluorineHowever, concentrations of these elements in solution are expected to
decrease over time.

91 Increase in sulfatecalcium, magnesium, sodium, relatively constant pH, and decreasing chloride
concentration suggest there is logrm dissolution of sulfate salts.

This informationon the geochemistry of spoil and coaas used to inform inputsnto the
hydrogeochemical modelling.

5.8.3 Modelling

A numerical hydrogeochemical model of the void was developed to assess the potential water quality of
the pit lake post closurésee Sectios3 and 4 ofAppendix M. The post closure hydrogeochemical model
consisted of an ensemble of the followiagparate models

1 The void water balance model developed by Hydrobalangeluding climate change and
groundwater inflows (see Sectidnb).

1 An Excel spreadsheet to annualibe Hydrobalance model daf@rom daily time steps) so that it
could be use in the RGS water quality model.

1 A PHREEQC mixing mod@Blarkhurst & Appelo, 2013)as usedto simulate geochemical
processes and estimate the water qualitythe void for PMLUs

Thehydrogeochemicalvater quality model was developed on an annual tigtep to run for a period of
500 yearslt should be noted that the longer the model simulation period, the greater the bounds of
uncertainty in the modelled water balance and water quality results that are likely to be observed

The model simulates water quality as the void fills and forms a lake. Each contributing input to the void is
assigned a water quality source term based on available monitoring or laboratory data. Each input volume
is calculated for each yearly timestep rinothe waterbalance. These volumes are then converted to
proportions of overall contributions and the resulting mixture modelled for-$8@rs using PHREEQC.

The void lake and water retained within the backfilled spoil material are considered two connected
reservoirs for the purpose of modelling. This means that water quality is modelled for each reservoir for
each annual timestep. The water quality evolves in thesemeirs as water moves between them and
other interactions occur (e.gainfall infiltration). PHREEQC is used to calculate equilibrated solutions
including total dissolved constituents, pH, and alkalinity via mixing. Evaporation and chargeelmdanc
well as mineralogical controls are incorporated. The model outputs water quality for the pit lake at each
time step.

Source terms represent the concentrations of chemical substances in contact water from spoil and
dissolved in groundwater and runoff. Source terms were derived from a combination of monitoring data
reference dataand laboratory test.

Groundwater quality source terms were developed frgnoundwater quality measured in bores in the
Rangal Coal Measures caald ron-coal interburden boreswith this data used tonform salinityinputs
into the void model (see Sectidn6.2).

Spoilrunoff and seepage water quality was inferred using results of laboratory KLC testing. The most
recent available leach data from the three KLC tests was used to calculate the median spoil leachate
jdzt t Aled ¢KAA RFEGF fA1Ste HEODNBEASWNBERAKE 825 8HI A
I WadslkrR8Q 6 KAOK ¢g2dzZ R (detleddhdteqgaalitg S dza SR (2 Ay TSN

Section 6 oAppendixM describes the model assumptions and uncertainties comprising:

1 geochemical reactionsnd processes
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1 model uncertainties when predicting future conditiomgting that all models estimate future
conditions (e.g. physicochemical parameters) by reducing complex systems to a limited nhumber
of significant, often simplified, processes

However geochemical evaluations over the last few decades have shown that modelling, particularly the
equilibrium assumption, is a powerful tool that in many circumstances produces results that accurately
describe the general chemistry of natural and mine waters

5.8.4 Assessment Criteria

The primary PMLU for the residual void lakesteck €attle) drinking water supplyThe applicable
guidelines for stock drinking water are the revised Australian and New Zealand Guidelines for Fresh and
Marine Water Quality (ANZG, 2018), which provide essentiatbaskd default guideline values for
livestock drinking wateSee Section 5 #fppendix M to ensure animal health and productivity

The levels of various parameters estimated using hydrogeochemical mode#imgevaluated against
the livestock drinking water guidelisdLDWG)Not everyparametermodelledhas an associatedDWG
value.

5.8.5 Model Results

5.8.5.1 Water Balance

The void water balanamodel results for the preferred void configuration option are presented in Section
5.6.3.2 Section 7 ofAppendix Mprovides additional analysis of the water balance results, notirey t
following:

1 Water balance inflows are dominated by spuil lake seepagewith approximately 550%
contribution to inflows

1 Water balanceoutflows from the lake are dominated by evaporation (thus evapoconcentration)
with approximately 85% contribution to outflows.

1 There are generally no significant changes to the water balance over the modelling period.

5.8.5.2 Water Quality

Figure5-13 presents the modelled pH, salinity (expressed asifE@je void over 500 yearas well as
showing the LDW@orange line on figuresyhere applicable Voidwater qualitymodel results for all
parameters are provided i8ection 7 oAppendix M

Key points from the modelling include:

1 Al modelled parameters generally show an increasing concentration trend for the first 110 years,
after which the values reach a quaseady state.

1 Modelled pH in the quasiteady state (after 110 years) ranges between 8.92 and 9.07 (slightly
alkaline), with a median value of 9.QBigure5-13). The corresponding total alkalinitgdicates
there is an excess of acid buffering capafiityn the lake water.

' Modelled EC (salinity) inthe quasit S R& a4 0SS @I NAS&E FTNBY YHIHTP
I YSRALY 2 F(FigwexM+Hp >{kOY

1 The major ion (represented by sulfate and chloride) and metal/metalloid concentrations
(represented by arsenic (As), manganese (Mn), lead (Pb), and zingg@evally follow the same
trend as EC.

1 The dominant major ions (other than bicarbonate alkalinity) are sodium and chloride with lesser
sulfate, magnesium, potassium and calcium.

1 The spikes in salinity, major ions and metals/ metalloids, once a-gtesly state is reached,
tend to be associated with lower rainfall years when runoff volumes (and direct rainfall) are lower
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relative tospoil andgroundwater inflow and thus dilution effects (from runoff and direct rainfall)
are reduced while evapoconcentration of accumulated water in the void is relatively higher.

5.8.5.3 Water Quality Compared to LDW®alues
Comparison of the modelled poestosure pit lake water quality results to LDWG values indicates:

f Salinity (as indicated by EC) is well below the LDMIGeof 78nn >{ k OY 24@&NJ (G KS
modelling period.

Calcium (Ca) and sulfate (SO4) are below the Li2ANB.

The vast majority of modelled dissolved metal/metalloid concentrations invitie lake are

within the LDWG values except fimorine (F), molybdenum (Mo) and selenium (Se) which, at

some point in the 50§ear modelling period, exceed LDWG value {Sgere5-14, with orange

line showing LDWG value

1
T

The modelled concentrations &, Se andvio, whichare inferred to be mobilised from backfilled spoil,
are considered conservative estimates (i.e. likelpemverestimatal concentrations). This conservatism
arises from methodological assumptions and testing conditions that likely overstate constituent
mobilisation under longerm field conditions.

Firstly, the KLC test results used to estimate spoil porewater quality are representative ctagelirst
flushCronditions rather than longerm equilibrium behaviour. Additionally, KLC tests are conducted on
crushed rock, which significantly increases the surface area available forqyestteinteraction, thereby
enhancing mineral dissolution rates. Sample dehtidraduring storage may also concentrate salts,
influencing initial leachate chemistry. Consequently, extrapolating thesHflfisgt results to predict long
term runoff or seepage quality likely overestimates contaminant concentrations.

Secondly, the longerm infiltration dynamics of the backfilled spoil are expected to reduce constituent
mobilisation. Over time, spoil material will undergo consolidation, resulting in decreased permeability and
reduced infiltration rates. This shift wfthivour increased surface runoff relative to percolation. Surface
runoff generally exhibits more dilute concentrations compared to groundwater/ surface water that has
interacted extensively with spoil material before discharging into the lake. Theretorgtdrm water
guality impacts are expected to be less pronounced than those predicted by current model assumptions.

Furthermore, the LDWG thresholds themselves are considered conservative in this context. For instance,
modelled fluoride concentrations at or near LDWG values remain below the South African guideline limit
of 4 mg/L ANZG, 2018 Similarly, molybdenum concentrations are approximately aligned with the
Canadian guidelineANZG, 2018value of 0.5 mg/L and may be further mitigated through copper
supplementation. Selenium concentrations are also comparable to both Canadian and South African
guideline limits of0.05 mg/L ANZG, 2018 Collectively, these comparisons suggest that modelled
exceedances relative to LDWG may not necessarily indicedaacceptable risk when evaluated against
alternative international standards.

5.8.6 Conclusion

Based on the modelling undertakewith its inherent conservatism (i.e. likely to overestimate void water
guality results) the modelled void water qualitis unlikely to pose an unacceptable rik alivestock
drinking water supply. Over the life of the Project and prior to a void lake forpuegclosure additional
information, studies and modellingill be undertaken to support the intended use of void water as a
livestock drinking water supply.
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5.9 PMLU Options for the Residual Void

5.9.1 Overview

Based on the results of the residual void design amid lake modelling, the following potential PMLUs
were evaluatedor the closure landford NB A A RdzZl f @2 AR

I stock watering

9 algae production

pumped hydroelectric energy storage (PHERJ WLJdzY LJSR K& RNE Q
9 irrigation of agricultural land

1 aquatic ecosystem

Where the potential PMLU was considered feasible, an assessmené ddbng term final void water
balance and salinity was undertakesth the PMLU or combination of PMLW4odelling of the void lake
with various PMLUs has been completed by Hydrobalance (see Sectbi@endix 1) using the
methodology described in Secti®@n6.2

5.9.2 Stock Watering

The void water quality modellinpr the preferred final landform (see Sectién6.3.2and Sectiorb.8)
demonstrates that the void lake can be used for stock watering in the long term. To further assist with
stock watering the backfilled southern portion of the pit area has been designed with a gently sloping
ramp ¢H.0%) to allow cattle access to the lalseeFigure5-1).

Stockg F i SNAY 3 F2N¥a (GKS WwWol asS OFrasSQ F2NJ It Y2RSftf A
Where other PMLUs are considered feasible, void modelling has been undertaken inclusive of stock
watering.

5.9.3 Algae Production

5.9.3.1 Background

Over six years of collaborative resealtds been undertaken ke Centre for Solar Biotechnologytae
University of QueenslanflJQ)and Valarionon the potential to cultivate and process Spirulina as a
platform species within a microalgdmsed PMLU fdinal voids.This researchasbeensupported bythe
Australian CoaAssociatiorResearch Progra(hACARJR CRC TiME, and mining industry partnersiuding
StanmoreTheresearchhas progressed through three ACARP funded stages including laboratory and pilot
scale studies and product development experiments. Extensive bioeconomic surveys and- techno
economic analyses have also supportediB a S ItradSitiofidto a precommercialisation phas@he
researclprogram has progressed through laboratesgale strain isolation and pilscale cultivation trials
using Bowen Basin void water, to experimental studies investigating partial desalination potential,
biomass composition screening for bioproducts, downstiegrocessing trials, and techrezonomic
modelling.

UQ with supporting partners, was engaged by Stanmore to assess the feasibility of algae production
(specifically Spirulinajtilisingthe final void water at the Project, building gnior years ofesearch This
assessment is provided @gppendix AL of the EIS. This section of the EIS provides a summary of the
information provided inAppendix AL However,for detailed information oralgae productiorrefer to
Appendix Al including:

91 applying the learnings from these microalgae PMLU studies to a pit lake application at the Project.
9 using climate and future water quality and volume data to evaluate whether Spirulina is a suitable
platform species for pits at the Project
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9 evaluating the technical, economic and environmental feasibility of the proposed system at the
Project.
1 providing recommendations for further pilot studies or commercial development.

5.9.3.2 Microalgae

The adaptability of different microalgae strains to a wide range of aquatic conditions presents a potential
opportunity to cultivate their biomass using void water as a commercially viable PMLU. Microalgae are
microscopic photosynthetic singtell organisisthat have evolved to tap into the large energy resource

of the sun and to use it to capturearbon dioxideto produceoxygen and producea wide range of
biomolecules (e.g. proteins, lipids, carbohydrates) that collectively make up biomM&ssalgae an be
cultivated in ponds on nearable land usin§resh tosaline waterDepending upon the cultivated species
and growing conditions, microalgae can produce biomass that has direct or indirect commercial
application. Microalgae biomass can be used to produce a wide range of different prouelgae are
produced, they are very efficient in taking up nutrients from the growth medium. As this growth medium
can be made up from mine void water, microalgae production can contribute to ion extraation
management of void water quality.

Spirulina(Limnospiraspp.)is a type of microalgaé\ppendix Alpresents a potential use case of installing

a Spirulina production facility S NJ G KS t NIn2aSIGsadpand Fystemldésigrde far Rine site
deployment. The primary reasons underpinning the selection of this species for cultivation from void
water are that it is tolerant of a wide range of salinitiésa native species, has potential for scaling sip, i
cost effective to harvest, subject to well established global markatsl cangenerate a wide range of
products.Spirulina has areference for alkaline conditiorsnd can tolerate a wide range of salinities.
Spirulina grows well under temperate to warm conditions, generally preferring culture temperatures
within the 2035°C range

While Spirulina is used as the reference platform species for the assessment, the proposed algae
production facility is species agnostic. Alternative microalgae strains could be deployed if void water
chemistry, regulatory constraints, or market accessgjeaover time.

5.9.3.3 System Design

Appendix Alevaluates the merits of opeand closed pond systenis which theSpirulinacan be grown

A closed systerti.e.similar to a greenhousesper the conceptual schematic Figure5-15) is preferred

as it allows for climate regulation, rainwater harvesting, reductiorevaporativelosses increased
biomassreduced harvesting costd redudion in potential for externafactors (e.g. dust) to alter water
guality. With a preference for temperaturesithin the 20-35°C rangeand enclosed systeassists with
regulating climate, especially during winter periods in the Moranbah region, when temperatures may be
below this range.

Concept drawings fathe algaeproduction facilitydo I £ &2 NB FSNNBE R @ prdvided inK S W/ f
Figureb-16, comprisingone often pondmodules with eachmoduleapproximately 1ha. Th&0 hapond
systemwould be located in th@ominated PMLU area shown éiigure5-1, which is located outside the

0.1% AEP flood extent for the final landform (8égure5-3). The facility includedownstream processing

building, water treatment shed, chemical storage, packing and dispatch area, laboratory spaces, and
administrative officesThedesign assumegrid-basedelectricity supply, leveraging existing transmission
infrastructurewhich will be available at the Proje&.schematic overview of the algae production facility

is provided irFigure5-17.
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5.9.3.4 Alage Production System Water Balance and Quality

An operational water balance for the algae production fachiggbeen developed, based on the system
design element¢see Sectio® of Appendix Al. The water balance includes:

initial water from the void lake to fill ponds

make up water from the void lake to balance any losses of water

evaporation

rainwater collection from the roof of the system

recovery of watefrom the biomass during harvesting

loss of water during harvesting

water for washing biomass

blowdown or flushing of water to clean pondfsrequired to maintain water qualitywith
blowdown water returned to the void.

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

The potential void water geochemistry has been assessed to determine its suitability for Spirulina
production. Both the result of predictive void hydrogeochemical modelling (see S&c8jand data from

water in existing voids in the Bowen Basin was assesSgitulina is a robust, halotolerant
cyanobacterium capable of growing across a wide range of salinity and ionic conditions, provided key
macronutrients, trace elements, alkalinity, and pH are maintained within suitable operating rafiges.

void water can contribute several nutrientequired for Spirulina growth, including sodium, sulphate,
chloride, calcium, magnesium, boron, and trace metals

Whilst $JA NHzf Ayl Aad NRdziAySte& Od#Z GAGFGSR 4 KAIKSNI &l f
(see Sectio®.8.5), salinity is not expected to constrain growth and may reduce osmotic stress relative to
conventional higksalinity production systems
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Whilethe predicted pH of void watgsee Sectios.8.5 remainsmarginallybelow the optimal cultivation
pH, it does not represent a constraint, as alkalinity and pH are routinely adjusted in commercial systems
through the addition of bicarbonate or carbonate salts

Several essential macronutrients, including nitrogen, phosphorus, potassium, and inorganic carbon, are
present at concentrations well below Spirulina growth requirements and will require supplementation.

Measured and modelled void water compositions indicate the presence of a range of trace elements that
are either essential micronutrients for Spirulina growth or occur at low concentrations unlikely to inhibit
cultivation From a biological performance perspective, manganese, molybdenum, zinc, selenium, and
magnesium all serve recognised micronutrient or macronutrient roles in Spirulina metabolism. The
modelled concentrations of these elemenfsee 5.8.5 fall within ranges compatible with sustained
growth and do not indicate a risk of growth inhibition under the alkaline operating conditions planned for
cultivation. Aluminium, while not a required nutrient, is present at low concentrations in the modelled
scenarios and exhibits limited bioavailability at elevated pH, such that it is not expected to adversely
impact culture performance.

From a product quality perspective, Spirulina is known to biosorb certain trace elements, and elements
such as zinc, molybdenum, selenium, and manganese warrant routine monitoring where biomass is
intended for food, feed, or nutraceutical markets. The amtcations modelled for the Project do not
inherently preclude production of compliant biomas®wever, confirmation of trace element uptake

and final biomass composition will be required through péoale cultivation and compositional analysis.
Aluminum, copper, chromium, nickel, cadmium, and lead occur at low modelled concentrations and are
not expected to accumulate to concerning levels under controlled cultivation conditions.

Standard quality assurance practices, including periodic elemental analysis of harvested biomass and
adjustment of cultivation conditions where required, are expected to be sufficient to manage trace metal
and micronutrient risks. These practices are roatin commercial Spirulina production and will be
implemented during pilot and preommercial phases to confirm product suitability for target markets.

Salinity and individual ion management wik achieved throughmaximising internal water recycling
efficiency, preferential use of low salinity rainwater for wash water dilutioantrolled alkalinity
adjustment, the precipitation of divalent ions (e.g. calcium and magnesium carbonates) where
appropriateand periodic blowdown or partial pond flushinbhe need for, and frequency of, blowdown

will depend on seasonal evaporation rates, rainfall availability, nutrient dosing practices, recycling
efficiency, ad performance targets.

Overall, the predicted void water provides a suitable and manageable base for Spirulina cultivation,
provided that macronutrient supplementation, pH and alkalinity control, and targeted ion management
are implemented. These measures are standard practia@mmercial microalgae systems and will be
progressively validated and optimised during pilot and precommercial phases to ensure stable operation
and product safety.

5.9.3.5 Void Water Balance

Void water balance modellinggas undertakennclusive ofalgae productionand stock watering (see
Sectiors 8.5 and8.7 of Appendix ). For this scenariothe initial void waterand make up void water
volumes required for the system were derived from the water balaartaysis undertaken for the algae
production facility (seeSection 6 ofAppendix Al. In addition an estimate of the blowdown water
volumesand quality wadactored into the model A conservativeestimate of volumes (i.e. likelip
overestimate volumes requiring blowdown) angdality (i.e. a high samity of around 15,40QuS/cm) in
blowdown water was modelled to test whether the whole system (i.e. void and algae production) would
retain salinities suitable for stock watering.
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The void modelling demonstrates thabid lake levels are 10 m lower than for the base case (see Section
5.6.3.9 at around 140 mAHRNd hence there is no risk of spilling to #r@vironment,and the void would
continue to be a groundwater sink.

The modelled salinity levels for the combined system are present&thure5-18, showing the median
(50th percentile) and 95th percentile results from the stochastic climate assessifeuverall system
quality demonstrates that salinities remain below the LDWG value, even for theé&gentile (very dry
conditions). Void water is therefoguitable to support the proposed stock watering PMLU over the 500
years simulationand would continue to provide a range of salinities that are suitable to algae production.
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—— Predicted median salt concentration
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Figure5-18 Long Term Void Salinity Algae Production and Stock Watering

5.9.3.6 Commercial Feasibility

Section 4 oAppendix Alexamineghe potential microalgae products and pricirkexisting markets show
price ranges for Spirulina producss a dietary supplemerietween AUD$26 and $169 per kilogram.
Other products can be derived from Spirulina including pet food supplemdintstock protein
supplementsbiofertiliserspmega rich oilsputraceuticaldor therapeutic useandcarbon products from
cellulose.

Section 8 oAppendix Alexamines the capital expenditure (CAPEX) and operational expenditure (OPEX)
of the proposed algae production facilit§APEX and OPEX estimates iaterpreted as a +50% Class 4
estimates. Total CAPEX is estimatedf25M. Annual OPEX is estimated at $6.7M.

Under theCAPEX and OPEX estimates, andrtbdelleddesign andperating conditiondor the algae
production facility annualbiomass productiorof around 453,000 kg forecasilo recover costshese
values correspond to implied biomass prices of approximately:
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1 $H n geokgto recover total estimated annual costs
1 $m n gey kgto recover operating costs only

These values shelow the lower bound of retail prices observed for Spirulina powder on the Australian
market

Based on these Class 4 cost estimates, an illustrative revenue scenario was examined to provide
commercial context. Using a representative retail pric&@filkg and assuming that approximately 50%

of endmarket value is absorbed by downstream activities such as transport, packaging, marketing,
certification, and wholesaler distribution, the implied revenue available at the plant gate would be
approximately $14 million per year. Under these assumptions, the indicative plant gate revenue exceeds
the modeled operating cost and aligns with recovery of total estimated costs, suggesting that the system
sits within a promising commercial envelope.

Within this context, the estimate suggests that biomass production costs are aligned with prevailing
market benchmarks, particularly where access to premium domestic, differentiated, or higher value
product segments can be achieved. Further value creat@y also be realised through improved
productivity, operational cost reductions, or alternative downstream processing pathways, including
higher value fractions and multi product biorefinery strategies.

5.9.3.7 Risk Assessment and Recommendations

A hightlevel assessment of risks associated with the proposed gdgaductionfacility, as a PMLWyas
undertaken (see Section 9 défppendix Al A qualitative strengths, weaknesses, opportunities and
threats analysisvas undertaken asomplementary framing exercise to contextualitgksassociated with

the proposed PMLLRIisks were assessed in terms of a standard risk matrix combining likelihood and
conseguence, and evaluated before and after risk mitigation strategies.

The following risks, with their residual risk ratings (i.e. after mitigation measures) were identified:

1 Regulatory and governaned&ey regulatory pathways (post closure void water use, end of waste
determinations, and the interface between mining, environmental, and planning legislation)
remain unresolved, although early industgovernment engagement and identified mitigation
pathways may reduce residual risk over tirflew to moderate residual risk).

1 Environmental- trace metal absorption, water management, and ldgegm salinity drift in
cultures require monitoring and engineered controls, but are considered manageable within
conservative operating envelopes, subject to p#otle validatiorflow to moderate residual risk)

9 Technical and research and development Spirulina cultivation in void water is technically
plausible However, further precommercial validation is required to confirm productivity, water
chemistry stability, downstream dowsiream processing performance, and long duration
operations at scal@ow to moderate residual risk).

1 Marketand commercial While Spirulina markets are established, market acceptance and offtake
for products derived from mine void water remain dependent on certification, transparency, and
prevailing market conditions at the time of closytew residual risk)

1 Social- The concept aligns with regional employment and transition objectives, although
workforce capability would need to be managed through staged development and targeted
training (low residual risk)

Pilot scale validation and further refinement of system design, technoeconomic modelling, and
downstream processing assumptions are recommended to improve confidence in cost structure and
operational performanceThe key recommendations from the assessment of the algae production as a
commercially and technical feasible PMLU taxe

9 encourage the collaborative development of a regulatory pathway for void wadsed PMLUs
1 progress precommercial validation ahe proposed technology.
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5.9.3.8 Conclusion

The proposed algagroduction facility represents a technicalyand commerciallyplausible and
environmentally aligned PMLU concept, with potential to contribute bioeconomic yadunel
environmental and socialgligned outcomessubject to further validation, regulatory clarity, and market
conditions. The concept is informed by approximately six years of experimental research and early pilot
scale evidence, indicating technical feasibility under managed condifitresanalysis of potential cost

and revenue streams indicates that the algae production facility is commercially viable.

5.9.4 Pumped Hydrd&Scheme

5.9.4.1 Background

Stanmore commissioned GHD to develop a concept for a floating small scale‘\hEsd hydr@p
systemutilising water from the residual void to generate electricity during periods of peak denfand.
pumped hydro system requires the movement of water under gravity to generate power, with water
moving between an upper storage and a lower storage. The pumped hydro system assessed for the
Project includes a dam at surface (the upper storage) with walteased to the void lake (lower storage)

to generate powerWater will be released from the upper storage to turbines during periods of high
demand for power (e.g. evening and morning shoulder periddfs)er will be pumped back to the upper
storageduring periods of low demand for power (e.g. in the middle of the dEy®. upper storage will be

I NBLJzNLIZ2 SR aSRAYSyYy(d RI'Y dziAbbva grdbe pipetioddbghieentte S t NP
upper storage danand the void lake will facilitate the movement of water.

5.9.4.2 System Design

Power will be generatedsing barge pontoon mounted pump turbines located on the void lakehe
pumped hydro systens intended togenerate<5 megawatts W), enabling connection tthe local 6
kilovolt kW/66kV network established for th@rojectto support the dragline operatignwhich is
connected back to the State and national electricity market (NEM) §hd pumped hydro schems
intended togenerak a sustainable revenue stream for the owner of the pumped hydro infrastructure

Repurposinghe void and sediment daravoids major civil works typically associated with PHESamd
supporta beneficiaPMLU based on a small scale generating turbine conGsgital costs are reduced
by utilising the existing power supply infrastructuféwe concept studgrovidedpreliminary engineering,
plant selection, operational modelling, cost estimation, and risk assesstoeimform the potential
commercial and technical feasibility of the proposed Psth&me

Infrastructure for the PHES scheme is located outside the 0.1% AEP flood extent for the final landform
(seeFigure5-1 andFigure5-3).

The PHEScheme was based on the following configuration:

1 Pumps and turbines mounted on a floating bafgentoonswithin the pit, reducing the need for
deep excavation or structural foundatiangarious turbine configurations were assess®ith
pontoons wit a buoyancy of around 28 t requiréal support the turbines

1 PFpelines(500¢ 900 mm) connecting the upper storage to the diddke, pumps and turbines,
supported by floats in the pit area.

1 Agenerating capacitgb MW(typically 2¢ 4 MW) requiringa daily operating cyclevith around 8
hours pumping time and 5 hours power generation.

1 The potential to align pumping power requirements to a solar farm under consideration for IPC.

1 Net operating headbetweenthe upper storage and void lala 50¢ 60 m.

The equipment required for the PHEGeme is readily available.
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5.9.4.3 Void Water Balance

Void water balance modellingas undertakennclusive othe PHES schemalgae production and stock
watering (see Sectian8.5 and3.8 of Appendix ). For this scenario, additional water is required at an
annual rate of 100 ML/year to sustain the net water demands and losses from the overall system. For this
scenariq it has been assumed that this additional water would be sourced from the Sunwater pipeline
allocation, with 100 ML/year representing less than 10% of the existing Sunwater alloaaditabé to

IPC

Void water levels remain similar to thiease case with stock watering only (i.e. arodr mAHDsee
Section5.6.3.2 and hence there is no risk of spilling to the environmant the void would continue to
be a groundwater sink.

For salinity, the results have been presented as the total system salinity (final void andstgpeee
with algae production and stock wateringfhe modelled salinity levels for the combined system are
presented inFigure5-19, showing the median (50th percentile) and 95th percentile results from the
stochastic climate assessmeiiheoverall systenquality demonstrateshat salinities remain below the
LDWG valugevenfor the 95" percentile (very dry conditionsy.oid water is thereforsuitable to support
the proposed stock watering PMLU over the 500 years simulagiodwould continue to provide a range

of salinities that are suitable to algae production.
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Figure5-19 Long Term Void Salinity PHES Scheme, Algae Production and Stock Watering

5.9.4.4 Commercial Feasibility

Electricityprice assumptions fothe costs of pumping water during periods of low demand, and for
revenue generated from selling power during periods of high demand, were factored into the modelling.
A utilisation factowas modelledor the number of days when the turbines were operatiorRice and
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utilisation assumptions were derived from 2025 Queensland NEM actual wholesale prices, with an
assumed price cap and floor and monthly operating rules

The PHES scheme has a round trip efficieneyafnd 65%ywhere the round trip efficiency ide ratio
of electrical energy delivered during generation to the electrical energy consumed during puifipéng
is an opportunity during the detailed design phase to increase the round trip efficiencyfwitter input
from suppliers and engineers.

A discounted cashflow model was developed for the sis@dle pumped hydro concept. The analysis
focusal primarily on operating cash flowbecause these most directly reflect dispatch performance,
electricity price spreads, cycling frequency and operating efficiency. It is expected that the low capital
costs (circa $6.7M) of the PHES scheme could be borne by Stanmore as part of the ritalzlitc
closure costs.

The steadystate operating margin (around $141,000 per annum) indicates that, under the selected
dispatch profile and price inputs, the PHES scheme can generate positive annual operating cash flow

The PHES is subject to risks requiring further evaluation:

1 There is ariabilityin the NEM that determines thiuyCprice to pump water and th&elprice
assumedluring thedaily high value market periotbr power generation
1 Configuration of plant and equipment within the void lake.

5.9.4.5 Conclusion

The concept study demonstratése potential commercial and technical feasibté the PHES scheme
with the ability to provide a positive income stredrom a PMLU utilising void water.

5.9.5 Irrigation Water

An option was considered to utilise water in the residuaild for irrigation, with water quality improved
to a standard suitable to irrigate various crapsough a reverse osmosis (RO) plant

It was found that the volume of water within the void would be deplefiegl the lake would become dry)
through irrigation of an area of less than 10 ha. This represents an immaterial proportion of the
Winchester Downs landholdings (tens of thousand$ieftared and is not viable to supplement farming
operations. In additionthe capital and operating costs iofigation equipment anén RO plantincluding

brine managementdo not support the limited area of irrigation that would result. This option wais
further considered.

5.9.6 Aquatic Ecosystem

Whilst aquaticecosystenvalues mayy | G dzNJ f t @ Q NBadzZ G FNRBY | 461 GSNJ ai
it was not considered that there was sufficient scientific evidence to supportathé PMLU for the
residual void.

5.9.7 Findings

Based on the assessment of the technical, commercial and environmental feasibility of the assessed PMLU
options, Stanmore has proposed the following PMBSsociated with the residual void as part of the
closure landform:

1 stock wateringusing water in the void lake
9 algae production facility
T pumped hydrescheme.
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5.9.8 Post Mining Land Use OptiongsOther Areas

The proposed PMLU in the majority tifie closure landform other than the residual voidand
infrastructure areas to support thessociatedMLUsis grazing. This aligns with the pnéning land use
of the Project area and the landhold@mreferences.

The following rehabilitation areas have PMLibat are not associated with the residual void lake or
grazing

1 A woodland PMLU is proposed on the internally draining low wall slope immediately above the
void lake. This arelaas been shaped t825% which is generally considered too steep for grazing,
but which carsupport awoodlandPMLU providing erosional stabilityth a rock armoured slope

9 The crossings of the Isaac River and Cherwell Creek will be rehabilitated to ripelvitat as
these areas contained riparian habitat pre mining.

9 Conrock Gully diversion will be rehabilitated togarianhabitat, similar to sections of the existing
Gully with woodland riparianhabitat, with rehabilitation commencing during operations once
the diversion is constructed

Theserehabilitation outcomesvere considered the most suitable PMLUSs for theis¢urbanceareasand
therefore, other options were notrequired to beevaluated.Section5.10.5 providesa summarised
assessment of theuitability ofthet N2 2S00 Qa L I yySR ta[! ao®

5.10 Progressive Rehabilitatioand ClosurePlan

5.10.1 Owerview

As explained in Sectidh2, the Project requires #8RCP and PRCP scheduider the EP Actwith the

PRCP schedutkequiring approval from the administering authorityefore the Project can commence
(lee Ay O2YO0AYIFGA2Y 6 AGK) Th&K FRCRAPRENESAB & draft PRE sthgdRle a [ &
(Appendix AGRS G I A £ U KrBgressiNg rendbditatiara and closure plannitwyachievea final
landform that issafe, stablenonpolluting and supportshe planned PMLUSs in a sustainable manner.

The PRCRB the supportingplanningdocument for the PRCP schedule gmdvides

91 the baseline informatiorrelated to the Prgect
1 thejustification for the final landform and planned PMLUs
9 outlines how the finalandformand PMLUs will be achievés closure

The PRCPckedule specifiesthe timing of the progressiverehabilitation and closure, as linked to
rehabilitation milestonegRMs)for each rehabilitation areéRA)

The following sections will providesummary of the key component$ the PRCRPAppendix AB.

5.10.2 Baselinelnformation and Project Description

Establishing the dselinescientificinformationand understanding all the key etentsof the Projectvere
integral in assisting the development of the Projéce t a[ ! & | Yy R 3 dzioRalloyihe YA Y S
efficient andprogressivedevelopment of the NP 2B lan@dfarm to support the planned PMLUs

The required baseline information for the NP 2 Fdieside rehabilitation and closure planniisg
provided inChapterss, 7,8, 9, 10, 11and 12, which represents thelimate, landsurface waterhydrology
and geomorphologygroundwater terrestrial ecology, and aquatic ecolqoggspectivelyA description of
all key elementsf the Project is provided iGhapter 4

Summaiies of the Project descriptionand baseline informatiomre 02 YLI2 y Sy ia 2PRCRKS t
(Section.1.1 and 2.1.2f Appendix ABrespectively.
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5.10.3 Design for Closure

¢ KS t Nmogr&sSiier@nabilitation and closure planningrocessproactively considered closure
designRdzNA y3 G KS RS@St 2rhiheSitetd maimiseth&psogreésshe 8 Babilitafoinf
the land to a stable conditioandminimisethe longterm management requirements and costs

A summaryof the ProjecQd RS aA Ay is favibdd @f & § dzNBIR 2 SSedfiapnA.1.3tofv/ t 6
AppendixAB), as informed by the landform desiginocess described in Sectiér8to Sections.8.

5.10.4 Rehabilitation Planning

5.10.4.1 RelevantActivities and Rehabilitation Areas

Underthe EP Act4tlevant activitie§in the contextofi K S t N@eSsvé réhabilitation and closure
refer explicitly to the mining activities autheeid 6 @ (1 KS EANIAE &0 bedetined as the
operational processes that cause environmental disturbance

wlda FNB &aLISOATAOT YIFLIIR T2ySa gAGKAY GKS tNepeSO
progressiveehabilitationthrough detailed mine planning. Each Project RA is planned to be progressively
rehabilitated to a specific PMLU that is safe, stable -poltuting and sustainable.

¢CKS tNr2SO0iQa LINPINBaAAGDS NIPRCPEsdhédimasedioh the curkehtda 06 S Sy
life of mine plan and is designed to ensure the safe and efficient extraction of the coal resource, the best
possible availability of disturbed areas for progressive rehabilitation, andatiiéevement of the

LINP L2 ASR ta[! F2NJ SIRRKP seedbiegrdided mNR@ISATL Qa RNI T i

Table5-2 provides theplannedRASor thet NP 2r8l&énOa&tivitiesandincludes the intended PMLU,

predicted duration, size/extent and planned progressive rehabilitation availability for each RA. The

t N22SO0Qa wFigure3-2BB K8 K2 BBF 2800 Qa O2y OSLJi dzldisplafedly | £ £ |
inFigure5-1. TheRAsarRS G Af SR Ay t NR.BSIOfiNspandixAB/ t o0{ SOGAZ2Y

5.10.4.2 Rehabilitation Areasand Milestones

RMsare required for allRAsand identify each significant event or step necessaryptogressively
rehabilitate the disturbed land tids PMLU

I KAIK tS@St adzYRWbkiNfEovided inTableS3. As K< OyitiRCRSuideline,
only PMLU areas whemggnificantdisturbance will occur are mapped as a RA and incorporated into the
PRCP schedul&he imingl 342 OA 1 SR 4 A (i K expl&ngd in S¢@i@ 2.0.8. 0hpendia &
AB.

¢ KS t NZir®rSaddilaya activitieswhich may include roads, access tracks and culverts, fences,
underground services, loimpact telecommunication facilities, electrical sstations and switch yards,
transmission grid works and supply network works, storage depots, pipelines and pumps, greamdwa
bores, gas drainage bores, monitoring and investigation works and exploration actiwiges not
designated as RABisturbance from minor ancillary activitiedll berehabilitated in accordance with the
provisions detailed in the Eligibility critar and standard conditions for exploration and mineral
development projects (DEHP, 2016).

5.10.4.3 Rehabilitation Milestones Criteria

Themilestone criteria fothet N2 2 S OdrepeovidediniSection 2.3.2nd Table 1f Appendix AB
Specific, measurable, achievable, reasonable/relevant and-$ipeeific (SMART) principlegre applied
in developing the N2 2R3 imihéconsideration given to the following parameters:

1 Milestone criteria have been developed using the technical assessments completed for the
ProjecQ & thatludderpinprogressive rehabilitation and closure
1 Milestone criteria development has considered the principles of industry best practice.
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Table5-2 Project Rehabilitation AreasRelevant Activitieand associated Pognining Land Uses

Rehabilitation Area Postmining Land Use Relevant Activit Predicted Duration  Size Availability for Progressive
y (Years) (ha) Rehabilitatior

(RA) (PMLU)

RA1 Ng tlvg vegetation Conrock Gully diversion 16 34.4 10/12/2028
(riparian woodland)
RA2 Grazing Overburden and topsoil dumps 32 1074.9 10/12/2031
(out-of-pit and inpit)
RA3 Native vegetation CAyFt [26 2+ttt 2@SNDd 20 36.9 10/12/2043
(woodland)
RA4 Grazing Infrastructure- laydown, go line and haul roads 15 106.9 10/12/2043
RA5 Grazing Infrastructure- water storages 15 23.9 10/12/2043
RAG6 Grazing General infrastructure areasot contaminated 25 368.8 10/12/2038
RA7 PHE&n.d Algae Permanent PMLU infrastructure area 5 65.9 10/12/2043
Production
RAS N_atlvg vegetation Infrastrugturec bridges and dragline crossing 20 6.7 10/12/2048
(riparian) (Isaac River and Cherwell Creek)
RA9 Beneficial Water Storage| ReSiduavoid (void highwall, pit lake, safety 15 71.0 10/12/2043
setbacks, bunding and fencing))
RA10 Grazing Buffer land and exploration activities 20* 290.6* 10/12/2043*
* = Buffer land is unlikely to be disturbed. Availability, duration and size only apply if the buffer land is disturbed By @& (1 Qa YAy Ay 3 F OGAGAGASa
#= The nominated date of availability for progressive rehabilitation is based on Project commencement and duration in aceatiahedimeframes irrable5-3.
If these timeframes change then the date of availability for progressive rehabilitation would change.
+= The predicted duration for a RA is the period from commencement to completion of rehabilitation.
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Table5-3 Project RehabilitationMilestones

Maximum

Rehabilitation Milestones Expected

Duration

RM1 Infrastructure decommissioning and removal 1
RM2 Identification, remediation and removal of contaminated land 1
RM3 Landform establishment 2
RM4 Surface preparation 2
Revegtation:
1 Grazing PMLU
RM5 1 Native vegetation (riparian woodland)Conrock Gully diversion PML 2

1 Native vegetation (woodland)CA Yy I € t2¢ gl £ f 0l
1 Native vegetation (ripariarg River/creek crossings PMLU

Achievement oburface requirements:

1 Grazing PMLU 5
RM6 1 Native vegetation (riparian woodland)Conrock Gully diversion PML 10
1 Native vegetation (woodland)CA y' I £ t2¢6 oI £t 0l 10
1 Native vegetation (ripariarg River/creek crossings PMLU 10

Achievement ofhe postmining land use to a stable condition

1 Grazing PMLU
RM7 1 Native vegetation (riparian woodland)Conrock Gully diversion PML S
1 Native vegetation (woodland)CA Yy I € t 29 ol £t o0l
1 Native vegetation (ripariarg River/creek crossings PMLU

RM8 Achievement of posinining land use water quality br*

Functioning stable water supply source for RM10 and cattle

RM9 1 Achievement of stable final landform for the final void 10*
1 Achievement of safety requirements
1 Achievement of final void water quality

Achievement of permanent infrastructuePHESnd/or algae production

*
PMLUs 5

RM10

* = From the end ofiningoperations
* =RM7 and RM8 are expected to run concurrently after RM6 is achieved

5.10.4.4 Community Consultation

| 2YYdzyAGe O2yadzZ GFaGA2y F2N¥YA& +y AYLRNIFYyd LI NI 27
planningtk YR A& |y AyaGS3aNIt O2 YT grépyhént AT corsltédl withNk@&2 S O Q
stakeholdersabouti KS t N2 2SO0 Q& LINE LJ2 & SdRd Has\dgvelbped alcghiRi@rayNY | y F
consultation plan to facilitate ogoing engagement with the communign t KS t N2 2SOl Qa LINE
rehabilitation and closure planninghrough this consultation procesthe proponent is committed to
deliveringlongterm beneficialand sustainabl®utcomesfor the rehabilitatedmined land at the end of

IKS tNresSoiQa ftATSO
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Sections 2.2.1 and 2.2.2 AppendixAB outline the PRCP relatedonsultationcompleted todate and
detailsi KS t w/ t Qa O2YYdzyAide OXyiaptdrssand#lpravide fudher getails NB a LIS O
2y (KS t NP 2Sand ©Ddal g datedgéntefir xh2 F1Srespectively

5.10.5 PostMining Land Uses

The PMLUSs planned for the Project are outlined below and are defined with their applicableTRakiIn
5-2, Figureb-1 and Figure5-20:

Native vegetation (riparian woodland)Conrock Gully

Grazing

Native vegetation (woodlandfA y I £ t2¢ &l tf oF GGSNI 0XHp2o0
Native vegetation (ripariarg river/creek crossings

Final void beneficialuse water storage

Permanent infrastructure PHES and/or algae production.

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

In terms of local and State government planning strategies and schemes, the proposed PMLUs are
consistent with the Isaac Regional Planning Scheme (2884 )Mackay, Isaac, and Whitsunday Regional
Plan (2012). Section 2.3.5Appendix ABprovides further details detail on the consistency between the
PMLUs and the local and State government planning strategies and schemes.

5.10.5.1 Native Vegetation Rparian Woodland)¢ Conrock Gully
The dversion of Conrock Guligdescribedn Sectiorb.3.3.2

The Conrock Gully diversion functionally connects with the existing watercourse within the Project area,

was aligned to minimise interference with mining infrastructure, and was designed to remain within the
Project area. The proposed diversion channelspgses similar dimensions to the Conrock Gully existing
channel, and has a similar design capacity. The Conrock Gully diversion includes a number of meanders
that have been introduced at the upstream end of the diversion, which results in a length ofetlzauth

0SSR af2LIS AAYAfI NI G2 GKS SEA&GAYy3 /2yNRO| DdzZXté& O
wavelength, sinuosity, and bend radius to bends found in the existing creek channel.

The Conrock Gully diversion is supported by a Functional Design Report that was developed by an AQP to

I RRNBaa (GKS 202S0O0GA@PSazr RSaAay ONRGSNRAI FyR NBIjdz
water in a watercourse for a resource activitwatercourse diversions authorised under the Water Act

HAnn 65bwa93 HAMPOLQD® ¢KS / 2yNRO] DdzZ & RAGSNBEAZ2YQ
of Appendix J The geomorphic assessment within the Functional Design Report demonstrates that the
diversion design reasonably matches the existing Conrock Gully geometry. The design hydraulic conditions

of the diversion are similar, and generally improved, to those in the existing Conrock Gully channel, and
FNE O2yaAradaSyid oAl KenBdasis Rivet Diversions Dasigh &h& Rehapitiation Céntbe

61 I NRAS | yR [ dzO kadebaged sheanstrelds, StreaMIpavér land yedéity.

Revegetation of the land adjacent to Conrock Gully diversion channel with-guseining groundcover

will facilitate erosional stability and topsoil retention during rainfall and flood events, and the re
established native shrub and tree cover will enba the riparian zone and support the return and
improvement of native fauna habitat. The native flora species selection for rehabilitation will be
consistent with the local surrounding environment (Appendix 3.2mdendix AB.

The permanent diversion of Conrock Gully will be substantially similar to the existing Conrock Gully, and
therefore, will function in a similar manner for the purpose of operating the Winchester Down property
as a pastoral business.

5 https://www.isaac.qgld.gov.au/Residents/Planniagd-Development/Planningscheme
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Therefore, once thenative vegetation (riparian woodlandy Conrock Gully PMLU is established in
accordance with the PRCGEhedule (Appendix A, it will be safe and structurally stable, not cause
environmental harm, and will be sustainable under natural conditions. In addition, this PMLU will be
integrated into current land uses, and is consistent with how the land was used before the mining
activities were carried out.

5.10.5.2 Grazing

Grazing is the primary land use within the Project area, and is one of the two predominant land uses in
the vicinity of the Project. The grazing PMLU will allow the return of the land to the Winchester Downs
landowner in a productive state for reintegrationto their pastoral business. The grazing PMLU will also
allow the return of a majority of the land associated with the State Reserve (Lot 9 GV33) to a productive
state for its reintegration into the reserve and continued use as a stock réuteher deails on the
properties associated with the Projectdsovidedin Section/.3.2.1 ofChapter 7

I YIFI22NRGe 2F GKS tNRr2SOiQa flFyR RA&AGAINDSR o6& YAy
agricultural perspective will be beneficial to the landowners, the region and Queensland. The grazing
PMLU will return the land to its prmining land sitability class hajority class 4see Sectiory.3.19 of

Chapter 3. Final landform geotechnical and erosional stability assessments confirm thatelomghe

land will remain geotechnically stable and will erode at an acceptable rate, which supports the
rehabilitation of the land to a grazing PMLAppendix Hand Appendix D respectively).

The return of the majority of the land to a sustainable grazing condition is likely to be a part of two
separate compensation agreements under tineral Resources Act 198@tween the proponent and
the two landowners.

Revegetation of the mined land to a sustainable state will involve the use of a pasture seed mix that is
compatible with surrounding nemined land. ThS t NR2pRsédip@siure seed mior the grazing
PMLUis provided iMppendix 3.2 oAppendix ABThe selsustaining groundcover will facilitate erosional
stability and topsoil retention, and will also provide habitat for local gredwnelling fauna.

In terms of local and State government planning strategies and schemes, the grazing PMLU is consistent
with the Isaac Regional Planning Scheme (2024) and Mackay, Isaac, and Whitsunday Regional Plan (2012).
Section 2.3.%f Appendix ABprovides further details detail on the consistency between the PMLUs and

the local and State government planning strategies and schemes.

Therefore, once the grazing PMLU is established in accordance with thesétie@&e Appendix A it

will be safe and structurally stable, not cause environmental harm, and will be sustainable under natural
conditions. In addition, this PMLU will be integrated into current land uses, and is consistent with how the
fryR g1 a dzaSR 0 Bifigattifstiedwers catridt@.S OG Qa Y

5.10.5.3 Native Vegetation (Woodland)¢ FinalLow Wall Batterd XXH p:’z 0

¢tKS RS@St2LIYSyd 2F GKS tNR2SOGQa TFAYylIt @2AR Ayg@?
specific models (e.g. surface water, groundwater, void geochemistry and mine design) to establish the

best possible final geometry (e.g. size, surface adeath, and catchment) to return a suitable water

quality to support the use of the final void (pit lake) as a beneficial water storage PMLU for grazing and a
adzA Gl ot S 61 GSNI a2dzNOS F2NJ GKS t N2 2SOKRKAESandK S NJ LINE
algae production). Theevelopmentofthe N2 2 SO0 Qa  Fis\dgthiled inge2tibriB.6. RSa A 3y

l'a | NBadZ G 2F GKS tNepe2aSOiQa FAylIf @2AR RSaAdy |y
this design, the final low wall batter that drains directly to the vaidd is above the predicted void water
levelLI23aSaasSa | af 2LIS 2rtivelegeiation (Woddlaads finalz6wwiall datker ( K S

OXHP 20 ta[! & a RSge8iepotithal and geotsthhigadznaBbilityf add/aB ecological
benefit for this specific rehabilitation area.

Reach Environmental Page5-47



stanmore Isaac Downs Extensi®roject
Chapter 5 Progressive Rehabilitation and Closure

A

Landform stability modelling and a geotechnical assessment were completed by AQPs to demonstrate the
long-term stability of final landform, including the final low wall battéyppendix Dand Appendix H

respectively) AppendixHRS Y2y aid NI 6Sa GKIFIG GKS tNRr2aSOiQa TFAYL f
oFGGSNE YSSia 2N SEOSSRa (KS RS&aAdy | f&codtsafetyy OS ONJ
of KM®p X YR (KSNBET2NBSNM SariRlyAAI N (isS A1 SiAgE@ngitdNE 2 SO G O
RSY2YyAGNI GSa GKIG FFGSNI onn @ iklanHforrg Which hcludes theil A 2y 2
low wall batter), southwest oubf-pit dump and east oubf-pit dump are stable under the current climate
changepredictions for the region, and are predicted to typically erode at the acceptable erosion rate of

Xp OGkKlFIkédd ¢KS fFYyRF2NY aGFoAfAGe Y2RSEfAy3d NBLR2NJ
required to achieve longerm stability for the lowwall batter PMLU, which includes achieving a
IANRdzy RO2GPSNI £ S@PSt 27F xo0m:>: 6 A icabomBedus sahdsidng atmifeshd O2 Y
carbonaceous sandstone.

Revegetation of the final low wall batter with a seifstaining groundcover and appropriate rock
armouring will facilitate erosional stability and topsoil retention during rainfall and flood events, and the
re-established native shrub and tree cover wilprove the habitat for local native fauna. The native flora
species selection for rehabilitation will be consistent with the local surrounding environment
(Appendix3.3 of Appendix AB.

Therefore, once the native vegetation (woodlamdf A y I £ € 2¢ g1t € o G0GSNI 6 Xup
accordance with the PRGehedule Appendix A, it will be safe and structurally stable, not cause
environmental harm, and will be sustainable under natural conditions. In addition, this PMLU will be
integrated into current land use, and is consistent with how the land was used before the miniritieactiv

were carried out.

5.10.5.4 Native Vegetation (Riparian}; RiverCreek Crossings

The Project will require a primary access including a bridge over the Isaac River, a tempoilanebed

crossing of the Isaac River to walk the dragline to and from the Project area at the start and finish of
mining operations, and a secondary accessiiliog a bridge over Cherwell Creek.

CKSNBE IINB y2 20KSNJ FSFaAofS FtaGSNYyFriA@dS | 00Saa 2
O2yySOGta soA0GK L5aQa NRIFIR ySig2N] FyR LINE@keRSa 02
travel, and with the existing ROM coal haul roads forlinguROM coal to thésaac Plains Mine cola

handling and preparation plant

These access routes intersect ecologically sensitive areas associated with the Isaac River and Cherwell
Creek crossings. Therefotbe native vegetation (ripariarg river/creek crossings PLMU was developed
F2NJ GKS NBKFIOATAGFGAZ2Y 2F GKS tNR2SOiQa ONRaaAy3
term erosional and geomorphic stability and an ecological benefit from thestablishment of the

riparian zone.

Revegetation of the land adjacent to each crossing with assslfaining groundcover will facilitate
erosional stability and topsoil retention, and the-established native shrub and tree cover will enhance
the riparian zone and support the return and provement of native fauna habitat. The native flora
species selection for rehabilitation will be consistent with the local surrounding environment
(Appendix3.3 of Appendix AB.

Therefore, once the native vegetation (riparignjver/creek crossings PLMU is established in accordance
with the PRCRBchedule Appendix AG, it will be safe and structurally stable, not cause environmental
harm, and will be sustainable under natural conditions. In addition, this PMLU will be integrated into the
current land use, and is consistent with how the land was used before the micingias were carried

out.
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5.10.5.5 Final void- Beneficial use water storage

The developmentofi KS t N2 2 S Guoil theslondgiekny usd asa @utablR water source for livestock
(cattle)is provided in Secti@b.6,5.7,5.8and5.9. Sections.9.2confirms the use of the final va@water
as abeneficialPMLU for livestock (cattle) watering

The beneficial water storage PMLU will provide the Winchester Downs landowner with a sustainable
additional water source for their pastoral operations.

Therefore, once the beneficial water storage PMLU is established in accordance with thecRE(ike
(Appendix AQ, it will be safe and structurally stable, not cause environmental harm, and will be
sustainable under natural conditions. In addition, this PMLU will be integrated into the current land use,
and whose use will deliver, or is aimed at delivering, a beiatBovironmental and economic outcome.

5.10.5.6 Permanent infrastructureg PHES and/or algae production

The development ofi KS t NR 2 S Ofdr@hé lorgtersh luse asd 8ultaRle water source fahe

t N22SO00Qa LINRLI2ASR t al lc®HES hif/bdalgaé Prydiictics)yprdvidiedin G NHzO i dzl
Sectiors 5.6, 5.7, 5.8and5.9. Sections.9.3details the use of algae production as a PMLU. Seétigod

details the use of PHES as a PMLU.

Therefore, once the permanent infrastructugePHES and/or algae production PMLU is established in
accordance with the PRGEhedule(Appendix AGand has reached a commercial stage of development,

it will be safe and structurally stable, not cause environmental harm, and will be sustainable under natural
conditions. In addition, this PMLU can be integrated into the current land use or developedhig

party as a future productive land use, and whose establishment will deliver, or is aimed at delivering
beneficial environmental and economic outcosne

5.10.5.7 Final Landform 3D Design

Three dimensional (3D) imagery of tReoject at the end of mining (approximately Year 16) and after
completion of all RMs is provided kFigure5-21 to Figure5-28. Figure5-21 provides a composite image
of the Project at the end of mine life with various areas at different stages of rehabilifatioecently
completed active mining. The imageryHigureb5-22to Figure5-28 has been developed to represent the
PMLUs for each RA at completion of all RM® location of the viewpoint for each image is shown on
Figure5-22.
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Figure5-21 End of Mining Imagery
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