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Describe the Proposed Amendment
Uploaded as part of combined supporting document:

Identify the sections or pages where the relevant information is located: Please refer to the attached
supporting document,
specifically:

Section 2.1.2.3 (Assessment
Level Decision)

Section 3 (Project Description)

Describe the land that will be affected by the proposed amendment
Uploaded as part of combined supporting document:

Identify the sections or pages where the relevant information is located: Please refer to the attached
supporting document,
specifically:

Section 3 (Project Description)

Development Permits

Are there any development permits in effect or have any development No
applications been made under the Planning Act 2016 to carry out the proposed
amendment?

Amend Conditions
Uploaded as part of combined supporting document:

Identify the sections or pages where the relevant information is located: Please refer to the attached
supporting document,
specifically:

Section 15 (Proposed

Amendment of EA Conditions)

Activities and Locations Details. 049576498576

Activities Location Comply with | Comply New or
Eligibility with Std. Existing
Criteria Conditions

Ancillary 60 - Waste disposal - 1(a) - ML4750 No No Unmodified

Operating a facility for disposing of, in a
year, the following quantity of waste
mentioned in subsection (1)(a) - less
than 50,000t

Ancillary 63 - Sewage Treatment - 1(b-i) | ML4750 No No Unmodified
- Operating sewage treatment works,

other than no-release works, with a total
daily peak design capacity of more than
100 but not more than 1500EP if treated
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effluent is discharged from the works to
an infiltration trench or through an
irrigation scheme

Schedule 3 - 13 - Mining black coal

ML4750

No

No

Unmodified

Schedule 3 - 09 - A mining activity
involving drilling, costeaning, pitting or
carrying out geological surveys causing
significant disturbance

ML4750

No

No

Unmodified

Ancillary 31 - Mineral processing - 2(b) -
Processing, in a year, the following
quantities of mineral products, other
than coke - more than 100,000t

ML4750

No

No

Unmodified

Ancillary 08 - Chemical Storage - 3 -
Storing more than 500 cubic metres of
chemicals of class C1 or C2 combustible
liquids under AS 1940 or dangerous
goods class 3 under subsection (1)(c)

ML4750

No

No

Unmodified

Ancillary 62 - Resource recovery and
transfer facility operation - 1(c) -
Operating a facility for receiving and
sorting, dismantling, baling or
temporarily storing category 2 regulated
waste

ML4750

No

No

Unmodified

Ancillary 63 - Sewage Treatment - 1(b-i)
- Operating sewage treatment works,
other than no-release works, with a total
daily peak design capacity of more than
100 but not more than 1500EP if treated
effluent is discharged from the works to
an infiltration trench or through an
irrigation scheme

ML70131

No

No

Unmodified

Schedule 3 - 09 - A mining activity
involving drilling, costeaning, pitting or
carrying out geological surveys causing
significant disturbance

ML70131

No

No

Unmodified

Ancillary 31 - Mineral processing - 2(b) -
Processing, in a year, the following
quantities of mineral products, other
than coke - more than 100,000t

ML70131

No

No

Unmodified

Ancillary 08 - Chemical Storage - 3 -
Storing more than 500 cubic metres of
chemicals of class C1 or C2 combustible
liquids under AS 1940 or dangerous
goods class 3 under subsection (1)(c)

ML70131

No

No

Unmodified

Schedule 3 - 13 - Mining black coal

ML70131

No

No

Unmodified

Ancillary 60 - Waste disposal - 1(a) -
Operating a facility for disposing of, in a
year, the following quantity of waste
mentioned in subsection (1)(a) - less
than 50,000t

ML70131

No

No

Unmodified

Ancillary 62 - Resource recovery and
transfer facility operation - 1(c) -

ML70131

No

No

Unmodified
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Operating a facility for receiving and
sorting, dismantling, baling or
temporarily storing category 2 regulated
waste
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Application Questions

Environmental Offsets
Will the ERA(s) being applied for cause, or be likely to cause, a significant residual impact to a prescribed environmental matter (other than a
matter of local environmental significance)?

[ Yes |

Uploaded as part of combined supporting document:
Identify the sections or pages where the relevant information is Refer to Section 11 (Terrestrial Ecology) of the supporting
located: document.

Regional Interest Areas
The resource activity is:

[ Not located in an area of regional interest | |

Waste Management

Detail the proposed measures for minimising and managing waste generated by any amendment(s) to the relevant activity:
Waste is to be managed in accordance with an existing Waste
Management Plan.

Existing plan references South Walker Creek Waste Management Plan (as per Condition D1
of EPML00712313)

Environmental Management Register (EMR)
Select the relevant option in relation to any part of the land:
[ The land is not currently and has never been recorded in the EMR |

ANZSIC Code
Provide the ANZSIC Code(s) for the resource activity:
[ 1101 Black coal mining

Environmental Protection Orders (EPO) or Site Management Plans (SMP)
Is the land currently subject to an EPO or SMP?
I |

[[No I |

Environmental Values (EVs)
The environmental values are:

Uploaded as part of combined supporting document:
Identify the sections or pages where the relevant information is Refer to the following sections of the supporting document:
located: Water - Section 10

Groundwater - Section 9

Wetlands - Section 9 and Section 12

Land - Section 4

Land use - Section 4

Air - Section 5

Acoustic - Section 6

Waste - Section 7

Matters of National Environmental Significance (MNES)
Carrying out of the proposed ERA (or ERA project):
[ Is not likely to have a significant impact on MNES.
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Coal Seam Gas (CSG) activities
Does the application relate to an environmental authority for a CSG activity that is an ineligible ERA?

[ No

Underground Water Rights
Is the activity proposed to be undertaken on a Mineral Development Licence (MDL), Mining Lease (ML) or Petroleum Lease (PL)?

[ Yes

Does the proposed amendment involve changes to the exercise of underground water rights?

[ No

Financial Assurance (FA) / Estimated Rehabilitation Cost (ERC)
Is FA or Scheme Assurance currently held for the approved environmental authority?

[ Yes

Identify the relevant option:

| will be applying for a new ERC decision if this amendment
application is approved.

Environmental Impact Statement (EIS)
Has an application been made for a decision on whether an EIS would be required for the proposed amendment activity?

[ No

Has an EIS process that includes the proposed amendment been completed?

[ No

EIS Triggers
Is the proposed ERA amendment for: (select all that apply)

The current ERA project is for an existing mine extracting between
2-10 million tonnes per year of run of mine (ROM) ore or coal

Is the proposed ERA amendment for an increase in the annual extraction of more than 100% or 5 million tonnes per year (whichever is the
lesser)?

[ No |

Single Integrated Operation
Will the activities be undertaken as a single integrated operation?

[ Yes |

Uploaded as part of combined supporting document:

Identify the sections or pages where the relevant information is Refer to Section 3 (Project Description) of the supporting document.
located:
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Website Address
Provide the website address for the application notice and application documents

Website

Technical assessment

Name:

Telephone:

Email:

Documents Uploaded

Document Name Document Type Document Refence

Appendix A - Noise and Application Supporting Documentation 100732051

Vibration Impact Assessment

Appendix B - Groundwater Application Supporting Documentation 100732052
Assessment
Appendix C - Surface Water Application Supporting Documentation 100732053
Assessment
Appendix D - MSES Application Supporting Documentation 100732054
Assessment
Appendix E - Aquatic Ecology Application Supporting Documentation 100732055

Values Assessment

Appendix F - Stygofauna Application Supporting Documentation 100732056

Values Assessment

Appendix G - Greenhouse Gas | Application Supporting Documentation 100732057
Assessment

EA Amendment Supporting Application Supporting Documentation 100732058
Document

Privacy Statement:

The Department of Environment and Science (the Department) is collecting the information on this form in
accordance with and as authorised by Chapter 5 of the Environmental Protection Act 1994 (EP Act). Some of the
information may be disclosed to the Department of Natural Resources, Mines and Energy and Queensland Treasury
for the purpose of processing this application.

Pursuant to section 540 of the EP Act, the Department is required to maintain a register of certain documents and
information authorised under the EP Act. A copy of this document will be kept on the public register. The register is
available for inspection by members of the public, who are able to take extracts, or copies of the documents from the
register. Documents that are required to be kept on the register are published in their entirety, unless alteration is
required by the EP Act. There is no general discretion allowing the Department to withhold documents or
information required to be kept on the public register. For more information on the Department’s public register,
search ‘public register’ at www.qgld.gov.au. For queries about privacy matters, please email privacy@des.qld.gov.au
or telephone: 13 74 68.
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Declaration
| declare that:

e If the proposed amendment is made, the relevant activities will continue to comply with the ERA Standard
(eligibility criteria and standard conditions) for all eligible ERAs or, where they cannot comply, the application
indicates otherwise and the required supporting information has been provided.

e If the proposed amendment is a Minor Amendment (Condition Conversion), the relevant activities can
comply with the ERA Standard (eligibility criteria and standard conditions) for each of the ERAs authorised
by the environmental authority.

e The information provided is true and correct to the best of my knowledge. | understand that it is an offence
under section 480 and 480A of the Environmental Protection Act 1994 to give the administering authority or
an authorised person a document containing information that | know is false, misleading or incomplete in a
material particular.
I/The holders understand that | am /the holders are responsible for managing the environmental impacts of these
activities, and that approval of this application is not an endorsement by the administering authority of the
effectiveness of management practices proposed or implemented.

NAME OF SIGNATORY: I

POSITION OF SIGNATURY:  Manager Environmental Approvals
DATE: 27-Sep-2024
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1.INTRODUCTION

1.1 The Application for Amendment

This document has been prepared to support the Environmental Authority (EA) Amendment Application
under Section 226 of the Environmental Protection Act 1994 (EP Act).

This document is referred to as the “Supporting Information documentation to the Amendment
Application for Environmental Authority No. EPML00712313” (the EA Amendment Application). The EA
No. EPML00712313 (the EA), effective 31 July 2024, is held by Stanmore SMC Pty Ltd (Stanmore).

This EA Amendment application seeks to secure environmental authorisation for the South Walker
Creek (SWC) Coal Mine to develop a Gas Drainage Project and a Multi-Year Exploration Program

(the Project). For clarity and ease of reference, these are referred to as the Gas Drainage Project and the
Multi-Year Exploration Program. Collectively, these are ‘the Project’.

The Project will be located adjacent and surrounding the existing SWC mining operation. The Multi-Year
Exploration Program will be located within granted mining lease (ML) 4750 and ML70131, and the Gas
Drainage Project will be located within ML4750.

The existing EA provides authorisation for mining activities and exploration on these mining leases. The
mining leases allow for exploration activities within the lease boundaries, and ML4750 allows for access
to gaseous hydrocarbons within that lease.

1.2 Structure of this Document
The structure of this document is outlined as follows:

e Section 1 — Introduction, which includes details about the Proponent and a brief Project
overview and objectives.

e Section 2 — Regulatory Considerations, which provides confirmation that this EA Amendment
application has been prepared to address regulatory requirements.

e Section 3 — Project Description, which includes an overview of the project location and a
description of the proposed Project activities, providing context for the EA Amendment
Application and associated technical assessment.

e Environmental Assessments, which provide a summary of the environmental values, technical
assessments, and mitigation measures supporting this EA Amendment Application, include the
following:

o Section 4 —Soil and Land Resources.
o Section 5 — Air Quality.

o Section 6 — Noise and Vibration.

o Section 7 —Non-Mining Waste.

o Section 8 — Geochemistry.

o Section 9 — Groundwater.

o Section 10 — Surface Water.

o Section 11 — Terrestrial Ecology and Groundwater Dependent Ecosystems.
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o Section 12 — Aquatic Ecology and Stygofauna.
o Section 13 — Rehabilitation and Closure.
o Section 14 — Greenhouse Gas Assessment.

e Section 15 — Proposed Amendment of EA Conditions, which sets out Stanmore’s proposed
amendment of the existing EA conditions.

e Appendices, which contain the Technical Reports for each relevant environmental assessment
supporting the EA Amendment Application.

1.3 The Proponent

Stanmore Resources is an Australian based and ASX listed company with operations and exploration
projects in the Bowen and Surat basins of Queensland.

Stanmore Resources is one of Australia’s largest suppliers of metallurgical coals to global markets with
three major coal-producing assets, including the Isaac Plains Complex, Poitrel and SWC Coal Mines.

Stanmore Resources, via Stanmore SMC Pty Ltd (previously named BHP Mitsui Coal Pty Ltd), is the
owner and operator of the SWC mine, having acquired 100% of Stanmore SMC Pty Ltd from BHP and
Mitsui in 2022. The SWC mine is an open-cut coal mining operation.

Stanmore SMC Pty Ltd holds the EA for the SWC mining operations.

1.4 Project Overview and Objectives

1.4.1 Project Overview

The SWC mine has been operating since 1996 and adopts a multi-bench, open-cut mining method
utilising a dragline, and truck and hydraulic excavators. The SWC mine extends approximately 19 km in
length, with a north-west / south-east orientation. The resource generally dips to the south-west, hence
mine progression is in a south-westerly direction. The SWC mine operations occur within two granted
MLs, ML4750 and ML70131.

The Project comprises two main elements:

e The Multi-Year Exploration Program - Future exploration campaigns targeted for completion
across Calendar Years (CY) CY25 to CY29! on ML4750 and ML70131 in areas beyond those
authorised for surface disturbance by the existing EA.

e The Gas Drainage Project - Development of gas field on ML4750.

A development application for a proposed gas fired power station to be located on ML4750 has been
submitted. The gas fired power station project will receive gas from this Project. The power station
project is being assessed under a separate process for planning permission and environmental
authorisation and does not form part of this assessment.

Exploration:
The exploration activities include:

e Coal exploration drilling, sampling and analysis and seismic exploration programs. Exploration
drilling will be used for coal and gas content testing (sampling and analyses) as required.

1 The exploration program may extend beyond CY2029 into subsequent years in the event of schedule delays or a delayed start.
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e Core, Rotary Chip and utilising a truck mounted exploration drill rig with ancillary support
vehicles and equipment (small truck and two to three light vehicles).

e Drill pads / sites of approximately 1,400 m? area per drill pad.

e Seismic exploration with approximately 3 m wide seismic exploration lines. Access tracks
comprising 4.5 m wide new access tracks and existing tracks, where possible.

e Drilling, track and seismic exploration locations and volumes may change (flexibility in the
assessment and approvals to accommodate changes is essential).

The indicative number of proposed drill holes for each calendar year is provided in Table 1-1. However,
the number of drill holes will change as exploration activities are planned and carried out. These
exploration activities are additional to exploration activities previously authorised for the SWC mine.

Table 1-1 Indicative Number of Exploration Drill Holes for each Calendar Year — subject to change

Calendar Year Pink Lilly 2025 2026 2027 2028 2029 Total

Number of drill holes 21 112 90 94 81 94 492

Gas Drainage:

The gas drainage field will be developed on ML4750, as shown in Figure 1-1. The gas drainage system
may comprise single or dual lateral collection lines or a combination of both. Water occurring from this
drainage system is to be integrated into the SWC Mine Affected Water System.

The gas drainage field is estimated to initially have a 15 year project life, although an extension of this
operation may be considered based on factors including proximal pit development plans, gas collection
from the drainage field, and other engineering and operational requirements (e.g. gas demand / gas
use).

The proposed power station will require approximately 4 TJ/d of gas supply. The Project has scheduled
an initial 14 dual lateral wells to be drilled over the first 15 year period of the gas supply. Additional
wells or timing of the wells may be accelerated as necessary to sustain the targeted 4TJ/d gas supply.

1.4.2 Project Objectives

The objectives of the Project include:

e Completion of exploration activities to further inform coal resources definition, mine planning
and mine optimisation in advance of mining activities, via the Multi-Year Exploration Program.

e Drainage and collection of gas (from future mining areas) to enable provision of gas to a
(separate) power station to generate power for the mine. This approach has the potential to
reduce the release of fugitive emissions and subsequent greenhouse gas impacts arising from
coal mining at the SWC mine.
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2.1 Primary State Regulatory Considerations

There are two primary pieces of Queensland State legislation which are relevant to the EA Amendment
for the Project. These are:

e Mineral Resources Act 1989 (Qld) (MR Act).
e Environment Protection Act 1994 (Qld) (EP Act).

2.1.1 Mineral Resources Act 1989

The MR Act is administered by the Department of Resources (DoR) and provides for “the assessment,
development and utilisation of mineral resources to the maximum extent practicable consistent with
sound economic and land use management”. The principal objectives of the MR Act are to:

e Encourage and facilitate prospecting and exploring for and mining of minerals.
e Enhance knowledge of the mineral resources of the State.

e Minimise land use conflict with respect to prospecting, exploring and mining.
e Encourage environmental responsibility in prospecting, exploring and mining.
e Ensure an appropriate financial return to the State from mining.

e Provide an administrative framework to expedite and regulate prospecting and exploring for
and mining of minerals.

e Encourage responsible land care management in prospecting, exploring and mining.

The MR Act provides for the granting, conditioning and management of mining tenements, being
prospecting permits, exploration permits, mineral development licences, mining leases and mining
claims.

The Project footprint is wholly located within two approved ML'’s, namely ML4750 and ML70131, which
authorise rights to access coal in the Project area, although not all of ML4750 currently has surface
rights. In addition to the coal mining rights, ML4750 was varied on 15 August 1996 to include the
hydrocarbon rights. The gas drainage component of the Project is located within ML4750. A separate ML
Surface Area application has been submitted to the DoR to gain access to a section of ML4750 that
currently has nil surface rights. This process will run in parallel with the EA Amendment, and both will be
required to commence works associated with the gas drainage field and exploration holes in the area
with nil surface rights.

2.1.2 Environmental Protection Act 1994

2.1.2.1 Overview of the Environmental Protection Act 1994

The EP Act was established "to protect Queensland’s environment, while allowing for development that
improves the total quality of life, both now and in the future, in a way that maintains the ecological
processes on which life depends".

Resource activities carried out on mining tenure are approved via the grant of an EA under Chapter 5 of
the EP Act. When deciding whether to grant or refuse an application for an EA or an amendment to an
EA or deciding on the conditions of the EA, the Department of Environment, Science and Innovation
(DESI), the administering authority, must consider certain matters set out in the EP Act.
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The EP Act utilises several mechanisms to achieve its objectives. These include:

e Major and minor EA Amendment application processes, including where applicable, an
Environmental Impact Statement (EIS) process for resource projects.

e Licensing or approving all Environmentally Relevant Activities (ERAs).

e Allowing for improvement through Transitional Environmental Programs.
e Provision of Environmental Protection Policies (EPPs).

e Regulating contaminated land.

e Creating a general environmental duty.

2.1.2.2 Environmental Authority Application Process

In particular, the EP Act allows the holder of an EA to apply to DESI for amendment to an EA under
Section 224 at any time. The EA Amendment application process is described below:

e EA Amendment application.

e Assessment Level Decision.

¢ Information stage (if requested by DESI).

e Notification stage (if required).

e Decision Stage (including Notice of Decision).

e Draft EAissued.

e Objections and Referral to the Land Court (if objections received).
e Land Court Process (if required).

* EA Approved with Conditions.

An EA Amendment is required where there is a proposed change to the nature and extent of authorised
activities on an associated ML(s) and/or the conditions of the EA need to be amended.

Operations at the SWC Mine are carried out under the conditions of the EA. The current EA for the SWC
Mine is dated 31 July 2024. The EA includes authorisations for impacts to environmental values and
management measures for these impacts.

An amendment is required to:

e Add the additional surface area to ML4750 and authorise disturbance within this new area for
the gas field and associated infrastructure.

e Approve surface disturbance within the exploration areas.

2.1.2.3 Assessment Level Decision

Within 10 business days after receiving an EA Amendment application, DESI must make an Assessment
Level Decision. The Assessment Level Decision process will determine whether the EA Amendment
application is a minor or major amendment (with or without an EIS).

A major amendment for an EA under Section 223 of the EP Act “means an amendment that is not a
minor amendment”. An assessment of the proposed EA Amendment for the Project against the minor
amendment (threshold) criteria (as outlined in Section 223 of the EP Act) is presented in Table 2-1. This
assessment demonstrates that the proposed EA Amendment should be considered a minor amendment
for the purposes of the EP Act.
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Table 2-1 Minor EA Amendment Threshold Criteria

Minor EA Amendment Threshold Criteria This EA Amendment application

The proposed amendment:

a) is not a change to a condition identified in the authority The proposed amendment is not a change to a
as a standard condition, other than — standard condition.

(i) achange thatis a condition conversion.

(i) achange that is not a condition conversion but that
replaces a standard condition of the authority with a
standard condition for the environmentally relevant
activity to which the authority relates.

(iii) a change that will not result in a change to the
impact of the relevant activity on an environmental
value.

b) does not significantly increase the level of environmental | The proposed amendment does not

harm caused by the relevant activity. significantly (or materially) increase the level of
environmental harm caused by the SWC mine.
The nature of the Project being broadly
dispersed, small scale drill pads, tracks, gas
wells, pipelines and seismic lines further limits
the potential for significant environmental

harm.
c) does not change any rehabilitation objectives stated in The proposed EA Amendment does not
the authority in a way likely result in significantly propose any changes to rehabilitation
different impacts on environmental values than the objectives.
impacts previously permitted under the authority.
d) does not significantly increase the scale or intensity of No change to the extraction rate, processing
the relevant activity. rate, or fleet are proposed as part of the

implementation of the Project. The proposed
increase in disturbance area is approximately
140.1 ha over the Project term. The existing
approved surface disturbance area for the SWC
mine is approximately 6,800 ha, making the
increase in overall disturbance area
approximately 2.0%, which is not a material
increase.

The intensity of the Project activities is
considered to be minor or negligible in relation
to the existing SWC activities and are
consistent with the activities already
undertaken on the site. While the exploration
component of the project spreads across the
MLs, activities more broadly on SWC are not
proposed to increase in scale or intensity as a
result of the proposed amendment.
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Minor EA Amendment Threshold Criteria This EA Amendment application

e) does not relate to a new relevant resource tenure for the | The proposed EA Amendment does not relate
authority that is — to a new resource tenure.

(i) anew mining lease; or
(i) anew petroleum lease; or

(iii) a new geothermal lease under the Geothermal
Energy Act; or

(iv) anew GHG injection and storage lease under the
GHG Storage Act.

f) involves an addition to the surface area for the relevant The proposed amendment will result in a
activity of no more than 10% of the existing area. potential increase in area of disturbance of
approximately 140.1 ha.

This is additional to the existing disturbance
area of 6,800 ha, meaning this Project
represents a minor increased increase surface
disturbance of 2.0% (i.e. <10%).

g) for an environmental authority for a petroleum activity — | Not Applicable.
(i)  if the amendment involves constructing a new
pipeline — the new pipeline exceeds 150 km; and
(ii) if the amendment involves extending an existing
pipeline — the extension will exceed 10% of the
existing length of the pipeline.

h) if the amendment relates to a new relevant resource Not Applicable.
tenure for the authority that is an exploration permit or
GHG permit —the amendment application under section
224 seeks an amended environmental authority that is
not subject to the standard condition for the relevant
activity or authority, to the extent it relates to the
permit.

The EA Amendment for the Project is likely to meet the definition of a minor amendment. However, the
final determination of whether the amendment qualifies as minor or major rests with the administering
authority.

2.1.2.4 Environmental Impact Statement Triggers

DESI must determine whether an EIS is required when considering an EA Amendment application for a
resource activity. Section 143 of the EP Act describes the circumstances under which a resource activity
may be assessed by an EIS process. The criteria that inform the decision-making process under Section
143 of the EP Act are outlined in the DESI Guideline: Criteria for environmental impact statements for
resource projects under the Environmental Protection Act 1994.

A preliminary assessment of the Project against the EIS criteria was carried out. The preliminary
assessment identified that the clearing of Category B ESA could potentially be considered as an EIS
trigger. The Project footprint includes an area of land mapped by DESI as Category B ESA, which is not
currently authorised to be cleared by the EA, shown below in Figure 2-1. Ground-truthed Regional
Ecosystem mapping is provided in Section 11 and Appendix D, together with an assessment of impacts
to terrestrial ecology. Based on the results of the detailed assessment of terrestrial ecology, Stanmore
does not consider that the Project should trigger the requirement for an EIS with regards to Category B
ESAs.
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2.2 Other State Regulatory Approvals

2.2.1 Mineral and Energy Resources (Financial Provisioning) Act 2018

The Mineral and Energy Resources (Financial Provisioning) Act 2018 (Qld) (MERFP Act), passed by
Parliament on 30 November 2018, amends the EP Act to require a Progressive Rehabilitation and
Closure Plan (PRCP).

The PRCP requires 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 and provide
for the condition to which the holder must rehabilitate the land before the EA may be surrendered.

The PRCP is required to be prepared in accordance with the PRCP guideline (Guideline - Progressive
rehabilitation and closure plans (DES, 2023)).

The PRCP consists of two components:
e Rehabilitation planning part.
e PRCP schedule.

The rehabilitation milestone criteria sets out the requirements that must be met to achieve the agreed
post-mining land uses (PMLU) and non-use management areas (NUMA). The PRCP schedule details the
locations of PMLUs and NUMAs, rehabilitation and management milestones, milestone criteria and a
rehabilitation schedule, which are legally binding.

Under Part 27 of the EP Act (transitional provisions for the MERFP Act), holders of EAs are required to
submit a PRCP to DESI that complies with Section 126C and Section 126D of the EP Act, pertaining to the
activities authorised by the EA.

A PRCP has been lodged with DESI by Stanmore for the SWC mine. The PRCP is not anticipated to be
approved prior to making this application for an EA Amendment for the Project. As such, the EA
Amendment will be a non-PRCP EA Amendment.

2.2.2 Water Act 2000

The Water Act 2000 (Qld) (Water Act) provides for the management of waters and watercourses and
the construction, control and management of works that affect watercourses. The purpose of the Water
Act is to advance sustainable management and efficient use of water resources by establishing a system
for planning, allocation and use of water.

No watercourse diversions or modifications to existing or approved watercourse diversions are
proposed for the Project. SWC has diverted creeks to allow for the continuation of mining and/or
diverting water away from active mining areas. The mine currently has diverted the Walker Creek
system (Water Licenses WL100271 (Old Diversion), WL613491 (MRA2A)).

The Water Act, supported by the subordinate Water Regulation 2016, is the primary legislation
regulating groundwater resources in Queensland. The statutory right of a tenure holder to take or
interfere with underground water is granted as part of the ML approval under the MR Act, if the taking
or interference with that water is necessarily and unavoidably obtained in the process of extracting the
mineral resource. This water is termed ‘associated water’.

In developing the Project, SWC is proposing to exercise its underground water rights as part of planned
mining activities. Chapter 3 of the Water Act then oversees the management of water related impacts
resulting from such an exercise of underground water rights, through the development of an
underground water impact report (UWIR). Based on ML4750 and ML70131 being granted before 6
December 2016 and holding associated water rights under the MR Act, a UWIR will not be required.
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SWCis located in the Bee Creek catchment of the Isaac / Connors and Mackenzie water management
area in the Fitzroy River Basin. The Fitzroy River drains into the Great Barrier Reef Marine Park some
650 km from the mine.

The potential for approval requirements under the Water Act is not considered likely.

2.2.3 Environmental Offsets Act 2014

The Environmental Offsets Act 2014 (Qld) (Offsets Act) provides the framework for environmental
offsets in Queensland. The Offsets Act is supported by the Environmental Offsets Regulation 2014
(Offsets Regulation) and the Queensland Environmental Offsets Policy 2017. The Significant Residual
Impact Guideline is also relevant to determining when an impact will be a significant residual impact for
the purposes of the Offsets Act.

Under the Offsets Act, an administering agency, being the entity that may grant or has granted an
authority under another Act for a prescribed activity, may impose an offset condition on that authority.
The environmental offset framework only applies when a prescribed activity is likely to have a significant
residual impact on a prescribed environmental matter. Prescribed environmental matters include MSES,
defined in the Offsets Regulation as the following:

e Regulated vegetation — prescribed regional ecosystems (REs) that:
o Are endangered REs.
o Are of concern REs.
o Intersect with an area shown as a wetland on a vegetation management wetland map.

o Contain an area of essential habitat on an essential habitat map for an animal that is
critically endangered wildlife, endangered wildlife or vulnerable wildlife or a plant that is
critically endangered wildlife, endangered wildlife or vulnerable wildlife.

o Are located within a defined distance from the defining banks of a relevant watercourse or
drainage feature.

e Connectivity areas.
e Wetlands and watercourses that are:
o A wetland in a wetland protection area.

o A wetland of high ecological significance shown on the map of Queensland wetlands
environmental values.

o A wetland or watercourse in high ecological value waters.
e Designated precinct in a strategic environmental area.
e Protected wildlife habitat.
e Protected areas.
e Highly protected zones of State marine parks.
e Fish habitat areas.
e Waterway providing for fish passage.
e Marine plants.
e Legally secured offset areas.

A’prescribed activity’ is also defined under the Offsets Regulation and includes activities requiring
approval under the EP Act such as resource activities.
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Ecological offsets will be required for the Project to comply with the requirements of the Offsets Act. A
"prescribed environmental matter" is any of the following matters prescribed under the Offsets
Regulation:

e Matters of National Environmental Significance (MNES).
e Matters of State Environmental Significance (MSES).
e Matters of Local Environmental Significance (MLES).

Impacts to MSES identified within the Project footprint may require State offsets.

2.2.4 Planning Act 2016

The Planning Act 2016 (Qld) (Planning Act) provides the framework for Queensland's planning and
development assessment system. Under the Planning Act, development approvals are required for
assessable development, unless an exemption applies.

The Planning Act does not generally apply to mining activities on a mining lease that are authorised
under the EP Act.

This Project is linked to the proposed development of a gas fired power station to the east of the
Project. The power station is a separate project to this Project, and will be the subject of a separate
assessment approval process. Specifically, the development application for the power station has been
made under the Planning Act.

2.2.5 Nature Conservation Act 1992

The object of the Nature Conservation Act 1992 (Qld) (NC Act) is the conservation of nature, while
allowing for the involvement of indigenous people in the management of protected areas in which they
have an interest under Aboriginal tradition or Island custom.

The NC Act provides for the dedication and declaration of protected areas, protection of native wildlife
and its habitat amongst other provisions.

The NC Act prescribes classes of wildlife and sets out restrictions on the taking or harm to native wildlife
without a valid permit. Under the NC Act, permits and licences can be required to authorise interference
with native wildlife. This includes for clearing native plants, tampering with animal breeding places and
catching and relocating wildlife. There are, however, certain exemptions that may be applicable.

Under the NC Act, permits are required to:
e Tamper with an animal breeding place (i.e., a bower, burrow, cave, hollow, nest etc).
e C(Clear protected plants.

An approved Species Management Plan (SMP) is in place for sections of the SWC mine area. The plan will
need to be revised and updated to extend coverage to the Project disturbance footprint to ensure
activities are carried out in accordance with the SWC SMP.

2.2.6 Vegetation Management Act 1999

The Vegetation Management Act 1999 (Qld) (VM Act) regulates the clearing of vegetation in
Queensland in a way that (DES, 2020):

e Conserves remnant vegetation that is an endangered, of concern or a least concern REs.
e Conserves vegetation in declared areas.
e Ensures the clearing does not cause land degradation.

e Prevents the loss of biodiversity.
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e Maintains ecological processes.

* Manages the environmental effects of the clearing to achieve the above matters.
e Reduces greenhouse gas emissions.

e Allows for sustainable land use.

Under the VM Act, clearing of remnant vegetation (Category B), high value regrowth (Category C), and
reef catchment regrowth (Category R) vegetation requires development approval under the Planning
Act, unless an exemption applies. For example, if the clearing is carried out in the course of a mining
activity on a mining lease. Accordingly, any clearing of remnant vegetation conducted on a mining lease
as part of the Project, will not require development approval. Authorisation for clearing of vegetation in
the Project area will be sought via the EA Amendment application.

The VM Act may apply to the Project, however the framework established under the VM Act for the
description of mapping of regulated vegetation including remnant and high value regrowth applies.
Under the VM Act, regulated vegetation includes the following values:

e Endangered or of concern REs (VM Act class) that are remnant.
e Essential habitat.
e Regulated vegetation (remnant REs) intersecting a watercourse.

e Regulated vegetation within 100 m of a Vegetation Management wetland.

2.2.7 Regional Planning Interests Act 2014

The Regional Planning Interests Act 2014 (Qld) (RPI Act) identifies and protects areas of regional interest
throughout Queensland and aims to strike an appropriate balance between protecting priority land uses
and delivering a diverse and prosperous economic future for our regions. The four areas of regional
interest identified under the RPI Act include:

e Priority Agricultural Areas.

e Priority Living Areas.

e Strategic Environmental Areas.
e Strategic Cropping Areas.

A review of RPI Act mapping did not identify any areas of regional interest of relevance to the Project.
The nearest area of regional interest is an area of potential Strategic Cropping Land located
approximately 4 km away from the Project footprint at its nearest point.

The Project is located outside of zones mapped as Priority Agricultural Areas, Priority Living Areas,
Strategic Environmental Areas and Strategic Cropping Areas under the RPI Act.

2.2.8 Biosecurity Act 2014

The purpose of the Biosecurity Act 2014 (Qld) (Biosecurity Act) is to:

e To provide a framework for an effective biosecurity system for Queensland that helps to
minimise biosecurity risks, facilitates responding to impacts on a biosecurity consideration,
including responding to biosecurity events, in a timely and effective way.

e To ensure the safety and quality of animal feed, fertilisers and other agricultural inputs.

e To help align responses to biosecurity risks in the State with national and international
obligations and requirements for accessing markets for animal and plant produce, including live
animals and plants.
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The Biosecurity Act provides a regulatory framework to safeguard the economy, agriculture, tourism,
and the environment from pests, diseases, and contaminants.

All people in Queensland, including the SWC Mine, have a general biosecurity obligation under the
Biosecurity Act to ensure they do not spread a pest, disease or a contaminant. No approvals or permits
are anticipated to be required for the Project. All biosecurity obligations relevant to the Project will be
managed appropriately and in compliance with the Biosecurity Act.

SWC has a Weed and Feral Animals Management Plan that provides a framework for site management
of weeds and pest species. This plan, amongst other measures, provides a framework for addressing the
requirements of the Biosecurity Act.

2.2.9 Aboriginal Cultural Heritage Act 1993

A Cultural Heritage Management Plan (CHMP) is in place. Cultural heritage clearances will be required
for the exploration activities. This will be managed by Stanmore as part of its existing arrangements and
agreements under the CHMP.

A cultural heritage survey and assessment will be required for the gas drainage activities. This will be
managed by Stanmore in accordance with the CHMP.

2.3 Commonwealth Regulatory Approvals

2.3.1 Environmental Protection and Biodiversity Conservation Act 1999

The Environment Protection and Biodiversity Conservation 1999 (Cth) (EPBC Act) prescribes the
Commonwealth’s role in environmental assessment, biodiversity conservation and the management of
protected areas. The EPBC Act identifies nine MNES:

e World Heritage Properties.

* Ramsar Wetlands.

e Nationally listed threatened species and ecological communities.

e Listed migratory species.

e Activities related to nuclear energy, including uranium mining.

* The Commonwealth marine environment.

e National Heritage places.

* The Great Barrier Reef Marine Park.

e A water resource in relation to coal seam gas development and large coal mining development.

An assessment against the Commonwealth significant impact guidelines? will be prepared to determine
whether the Project has the potential to, or will result in significant impacts to MNES. Stanmore’s
preliminary view is that it is unlikely that the Project will result in a significant impact to any MNES.

2.3.2 Native Title Act 1993

The Project area is located on land subject to a Native Title claim (QCD2016/009). The Barada Barna
people represented by the Barada Barna Aboriginal Corporation (BBAC) are the determined Native Title
Holders (non-exclusive).

2 Department of the Environment, Matters of National Environmental Significance - Significant impact guidelines 1.1 (2013).
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A native title project agreement was executed between the BBAC and BHP for a portion of the South
Walker Creek mine in August 2016. Indigenous heritage values within the Project area are currently
managed under a CHMP with the Barada Barna People. In addition, Stanmore also has several other
agreements in place with the Traditional Owners of the land and Compensation Agreements with the
directly affected landholders.

As clearing progresses, assessment, management and relocation of any cultural heritage sites identified
within the disturbance footprint will be undertaken in accordance with the agreed processes provided in
the CHMP.

2.4 Consultation Activities

The key consultation activities undertaken with DESI and Stanmore for the Project are summarised in
Table 2-2.

Table 2-2 Consultation Activities
Consultation Purpose Attendees Location
30/08/2024 DESI- EA Amendment Pre-Lodgement | DESI, Stanmore DESI, Emerald
Meeting
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3. PROJECT DESCRIPTION

3.1 Background
The SWC mine is an open-cut coal mining operation located in the northern Bowen Basin.

Exploration drilling and seismic exploration is a critical component in informing mine planning,
particularly for large and complex mining operations like the SWC mine. Stanmore proposes a Multi-
Year Exploration Program to complete exploration drilling in an extended campaign. This allows for
appropriate environmental impact assessment and consideration by regulators, environmental
authorisation under the EP Act, and planned environmental management of exploration activities.

Fugitive emissions of methane from coal mining operations form a significant component of the SWC
mine’s greenhouse gas emissions. Currently, the site does not undertake any abatement activities for
these fugitive emissions. Stanmore is seeking to change this by undertaking this Project, which will
involve gas drainage in advance of mining and its use to fuel a gas-fired power station constructed on
the site. In addition to reducing fugitive emissions, the electricity generated by the power station will
displace electricity that is currently sourced from the Queensland grid (which is currently 73% sourced
from non-renewable technologies)®.

3.2 Project Location

The SWC mine is located in the northern Bowen Basin region, approximately 35 km west of Nebo and
125 km south-west of Mackay, Queensland. The location of the SWC Mine Project area is shown in
Figure 3-1.

The topography of the area surrounding SWC is gently rolling hills in a rural landscape with elevated
topography to the west of the SWC mine. The ground elevation ranges between 160 m to 550 m within
a 30 km by 30 km area surrounding the site.

3In total, 27% of electricity generated in Queensland is produced from renewable energy sources (current as of 29 February
2024) (Department of Energy and Climate, 2024).
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3.3 Project Components
The Project comprises two main components, shown in Figure 3-2:

e The Multi-Year Exploration Program - An exploration program generally planned for completion
over CY 2025 to 2029 (and beyond, if required) on ML4750 and ML70131 in areas beyond those
authorised by the EA.

e The Gas Drainage Project - Development of a gas drainage field on ML4750.
The components of the Multi-Year Exploration Program include:
e Exploration access tracks.
e Exploration drill pads.
e Seismic transects.
The components of the Gas Drainage Project include:
e Surface to in-seam gas drainage wells, which will be a combination of vertical and lateral lines.

e Gas drainage pipelines located at ground level or buried where necessary, linking each well head
to a central gas drainage pipeline.

e Water collection pipelines to allow water to be pumped from the gas drainage wells to a set of
transfer tanks which will then be transferred into the SWC mine as part the existing mine
affected water management system.

e A powerline corridor from the proposed power station to a SWC mine substation.
e Access roads to maintain safe access to the gas field.

The Project components, including their construction, operation and rehabilitation are discussed in
more detail in the following sections.

A gas fired power station is planned (under a separate project) to be situated within the existing mining
leases and adjacent to the SWC mine operations. It will use methane extracted by the proposed Gas
Drainage Project to generate electricity for use at the SWC mine. A separate development approval
through the Isaac Regional Council under the Planning Act and environmental approval is being sought
for the power station, it is not the subject of this amendment application.

3.4 Project Footprint

The Project ‘footprint’ is defined as the geographical extent of Project activities, as distinct from the
environmental area of interest or extent of indirect and downstream potential impacts.

The Multi-Year Exploration Program footprint is shown in Figure 3-3 (northern extent of the Multi-Year
Exploration Program footprint) and Figure 3-4 (southern extent of the Multi-Year Exploration Program
footprint). The footprint comprises access tracks, drill pads and seismic transects. These are small and
isolated disturbance areas located at intervals across the exploration area.

The Gas Drainage Project footprint, shown in Figure 3-5, will comprise up to 13 gas drainage wells and
associated water pumps, gas drainage pipelines, and water collection pipelines. The gas drainage
pipelines connect to the boundary of a gas fired power station located in ML4750.
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3.5 Mining Tenure, Land Ownership and Native Title

3.5.1 Mining Tenure

The SWC mine is located on ML4750 and ML70131. The proposed exploration activities will be
undertaken across the two mining leases. Gas drainage will only be undertaken within ML4750. ML4750
was granted on 1 August 1978 and amended on 15 August 1996 to authorise the extraction of mineral
hydrocarbons. The MR Act authorises the extraction and commercialisation of gas from a hydrocarbon

ML%.

Stanmore holds surface area rights to part of these mining leases. Additional surface area rights are
required for the Project, specifically the Gas Drainage Project footprint. Stanmore has submitted an
application for the additional surface area rights under the MR Act, in parallel with this application to
amend the EA for the SWC mine.

3.5.2 Land Ownership
Stanmore holds a land title to a portion of the land underlying ML4750 and ML70131. Additional land

tenure or agreements with the existing title holders will be required for exploration access.

The property descriptions (lot and plan numbers and land parcel boundaries) are shown in Figure 3-6
and summarised in Table 3-1.

Table 3-1 Property Descriptions for Land Underlying ML4750 and ML70131.

Lot and Plan Land tenure Property Name Owner

numbers

125P303309 Land Lease ‘Kemmis Creek’ Privately owned ML4750

2WHS16 GHFL217873 ‘Mulgrave’ Stanmore entity ML4750

3SP162563 GHFL231699 ‘Mulgrave’ Stanmore entity ML4750

35P238564 GHF214194 ‘Mulgrave’ Stanmore entity ML4750

55P236273 GHFL214216 ‘St Albans’ Stanmore entity ML4750

7SP155252 Freehold ‘Strathfield’ Stanmore entity ML4750
ML70131

8SP155252 Freehold ‘Tootoolah’ Stanmore entity ML70131
ML4750

8SP155252 Freehold ‘Tootoolah’ Stanmore entity ML70131

Easement

DSP155252

- Reserve Suttor Department of ML4750

Developmental Transport and Main
Road Roads
- Reserve (AAP5270; Road | Unnamed Road Isaac Regional Council ML4750
Licence 214468)
- Reserve (AAP11159; Unnamed Road Isaac Regional Council ML4750
Road)

4Mineral Resources Act 1989 (Qld) s 747 (definition of rights relating to a mineral hydrocarbon mining lease holder (1) (b)).
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3.5.3 Native Title

The Project area is located on land subject to two Native Title claim areas Barada Barna People
(QCD2016/009) and Barada Barna People and Widi People of the Nebo Estate #2 (QC2006/009)
displayed in Figure 3-7.

A native title project agreement was executed between the BBAC and Stanmore for the South Walker
Creek mine in August 2021. The agreement relates to the Barada Barna Native Title areas and includes
the Shared Country.

A further project agreement was executed between Gangali Narra Widi Aboriginal Corporation and
Stanmore. This agreement relates to the Shared Country.

Indigenous heritage values within the Project area are currently managed under two CHMP’s with the
Barada Barna People and the Widi People.

Ahead of development, project teams arrange and complete Cultural Heritage surveys to identify any
sensitive sites. Assessment, management and relocation of any items having cultural heritage value
identified within the disturbance footprint will be undertaken in accordance with the agreed processes
provided in the CHMP’s. All Indigenous cultural heritage clearance activities will be undertaken in
accordance with the Queensland Aboriginal Cultural Heritage Act 2003.
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3.6 Multi-Year Exploration Program

3.6.1 Overview

Stanmore proposes to undertake additional exploration activities through to 2029 (and beyond, if
required). The purpose of the Multi-Year Exploration Program is to further define the coal resources at
the SWC mine. The Multi-Year Exploration Program may also aid towards informing development of the
Gas Drainage Project.

The exploration activities will include:
e Development of 4.5 m wide access tracks, with existing tracks used where possible.
* Development of drill pads of approximately 1,400 m? area each.
e Exploration and resource definition drilling, including gas content testing.

e Drilling via core and chip methods via a truck mounted exploration drill rig with support vehicles
and equipment (small truck and two to three Light Vehicles).

e Seismic exploration with approximately 3 m wide seismic exploration lines.
The exploration activities will be completed progressively. Typically, there will be two to three drill rigs
operating across the site, however this may increase or decrease depending on the weather conditions
and availability of drill rigs.
3.6.2 Equipment
The following equipment will be required for the exploration program:

e Grader for new and existing track management and drill pad development.

* Dozer for pushing vegetation for new tracks and drill pads if needed.

e Truck mounted exploration ding rigs used to complete drilling.

e Medium Rigid trucks to support drill rigs (transportation of equipment including rods,
compressors, materials).

e Small excavator or backhoe to dig sumps for management of water and drilling muds.

e Vegetation trimmers, slashers and mulchers to support vegetation trimming and removal, with
the objective of minimising associated disturbance corresponding with accessing relevant
exploration sites.

e Light vehicles to carry personnel and equipment used for relevant analytical processes.
e Compact seismic exploration rigs (agricultural all-terrain vehicles mounted with seismic energy
sources).
3.6.3 Site Location

The location and construction of drill pads and holes are typically dictated by site conditions (i.e., vehicle
accessibility, track conditions, land-owner permission, proximity to existing access points or previous drill
pads), environmental conditions (including compliance with EA conditions), mine planning priority
(i.e., gaps in coal resource data) and safety considerations.
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A degree of flexibility in site selection is therefore required, noting also that efforts are always made to
avoid environmentally sensitive features such as drainage lines, riparian vegetation, flood-prone areas,
protected vegetation (e.g. endangered REs and threatened ecological communities (TEC)), and habitats
of conservation significant species. Additionally, areas of cultural heritage significance are to be avoided
or otherwise managed in accordance with the SWC CHMP to minimise associated impacts. The SWC
mine site environment team will work with the Multi-Year Exploration Program team to assist with the
‘micro-siting’ of drill sites and access roads, to avoid and minimise impacts to environmental values.

Surveying of potential drill hole sites is essential to identify and avoid the potential for impacts on these
features. Prior to or during construction, salvage of cultural heritage items, weed control, fauna
monitoring during vegetation clearing, and overland flow diversion may be necessary.

3.6.4 Site Access and Ancillary Services

Existing road access to SWC mine is via the Peak Downs Highway and the South Walker Creek Mine
Access Road. The existing public road access and transport arrangements will not change for the Project.
The existing road infrastructure will be used for the Project and there are no off-lease road upgrades or
realignments required for the Project.

Access to the actual SWC mine site will be via the Site Access Centre (SAC) and then along existing haul
roads and light vehicle access roads and tracks. Alternatively access to some of the southern exploration
locations may be via access gates or points along the South Walker Creek Mine Access Road, prior to
reaching the SAC. For exploration sites positioned towards the northern extent of ML4750, site access
may be sought via roads or tracks stemming off the Suttor Development Road, although thoroughfare
from the southern/operational areas of the mine is the preferred means of access.

3.6.5 Access Tracks

Access to drill pads will be via existing tracks where possible. Existing access tracks may require
vegetation trimming, slashing and/ or grading.

New access tracks will also be required, which will be a maximum of 4.5 m wide. The location of new
tracks may vary slightly during construction to avoid mature trees, hollow bearing trees, and
topographic features.

Vegetation trimming, clearing, slashing, mulching and blade clearing may be required depending on
vegetation cover, ground conditions, and the ability to micro-site access tracks to avoid vegetation and
secure safe vehicle access.

3.6.6 Workforce

The existing operational workforce drive to and from the site from nearby mine camps and towns (e.g.
Coppabella, Nebo, Moranbah, Mackay) or further afield, including fly-in fly-out via the Mackay and
Moranbah airports. It is anticipated that the Multi-Year Exploration Program workforce, which is
extension of the general site operational workforce, will utilise the same accommodation and site access
arrangements.
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3.6.7 Exploration Drills Holes and Drill Pads

Exploration drill holes will require the development of drill pads to accommodate drill rigs, trucks, light
vehicles, and laydown of materials. Drill pads will be placed adjacent to existing access tracks where
practical.

The drill pads will be up to 1,400 m? in area. Drill pads will be prepared via slashing or blade clearing,
shallow topsoil stripping and stockpiling, excavation of sumps to collect mud and fluids produced by
drilling and fencing off these areas to manage safety risks and fauna ingress. Where plausible, pads will
be located in existing cleared areas or on the margins of vegetated areas.

Occasionally, gravel or crushed rock may be required in certain circumstances to provide for a safe and
stable drill pad. Localised grading to provide a level and stable drill pad may also be required in certain
circumstances.

Exploration drilling operations at the SWC mine will use a combination of rotary chip and core drilling
methodologies to extract samples for geological interpretation. Chip drilling involves the use of a
rotating drill bit affixed to the end of a hollow drill pipe. Compressed air is injected down the drill pipe,
facilitating the transport of drill cuttings or chips to the surface through the space between the drill pipe
and the borehole wall. Chip drilling does not retrieve intact core samples.

Core Drilling employs a diamond or tungsten carbide-tipped drill bit to extract cylindrical rock cores
from the subsurface. A core barrel attached to the end of the drill string captures these samples as the
drill bit rotates, resulting in a continuous core sample from the rock formation. Core diameters vary but
are typically between 60mm-100mm.

Sampling procedures include extraction of chips and cores from target geological formations, including
coal seams, roof, floor, and overburden. Gas production testing, sampling and analysis work will also be
performed upon/at relevant drill holes. Drill hole depths are customised to project-specific
requirements and geological considerations, with depths typically ranging from 60 m up to 400 m to
capture subsurface data.

Operational water demands and drilling fluid requirements are met through existing water supply
sources at the SWC mine, and on-site tank water storage systems.

Typical exploration drill hole methods and purpose are described in Table 3-2.

Table 3-2 Summary of Exploration Drill Hole Methods and Purpose

Exploration Type Purpose

Chip Holes Chip holes are for initial exploration and geological mapping to identifying general
location of coal seams and understanding the geological conditions of the area.

Core Holes Core holes are for detailed exploration assessments, yielding information about
coal seams such as the thickness, depth, quality, and physical properties of
overburden and interburden.

Gas Exploration Holes The gas exploration holes will identify natural gas reservoirs in the coal seams and
evaluate reservoir characteristics (such as size, depth, pressure, temperature,
and quality). This information will inform future mine planning, confirm future
de-gassing requirements and better inform the reservoir model for the SWC
mine.
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3.6.8 Changes to Access Tracks and Drill Hole Locations

Due to the intricacies of resource definition, Stanmore exploration geologists may require flexibility to
alter the location of drill pads as exploration data is reviewed, resource definition progresses and mine
planning priorities at the SWC mine evolve. As such, the locations of drill pads and access tracks may
change from that shown in Figure 3-3 and Figure 3-4.

The proposed approach (change management procedure) to drill hole and access track location changes
is as follows:

e Exploration geologist, or others, identify the need to change the drill hole / access track
location.

e Exploration geologist, SWC mine environmental manager, and others as required, discuss
proposed change of location, seeking to prevent and minimise environmental impacts of the
new location.

e Exploration geologist and SWC mine environmental manager prepare a ‘self-assessment’ of the
environmental impacts of the new drill hole / access track location. The assessment will be
documented in a brief report, signed by the exploration geologist and environmental manager,
and maintained in the SWC environmental management system.

e Determine if the new drill hole / access track location has less environmental impacts than the
approved drill hole / access track location (shown in this document).

e |If less or equivalent environmental impacts, then proceed. If more environmental impacts, do
not proceed.

This change management process may also be applied to the Gas Drainage Project, where the Gas
Drainage Project Manager, will take on the role of the exploration geologist (above).

This change management process seeks to ensure compliance with the EA while providing reasonable
flexibility in the location of drill holes / access tracks.

3.6.9 Seismic Investigations

Seismic exploration activities will also be required to complement resource evaluation work provided
through the exploration drilling program.

As the location and extent of seismic exploration is dependent upon the outcomes of the coal
exploration drilling, it is not yet possible to define the exact locations where this form of exploration will
take place. However, as used at other Stanmore assets including the Wards Well Project, the proposed
seismic exploration activities have been designed to minimise land and vegetation disturbance; usually
resulting in negligible or minimal impacts to environmental values.

This is particularly relevant when conducting seismic exploration in areas of structurally sparse
vegetation (including mapped REs) such as those encountered across expanses of the SWC mine.
Additionally, disturbance to other prescribed environmental matters (e.g. area of dense Brigalow) can
also be avoided or at least moderated given the small scale of equipment used to perform seismic
exploration and the agility of the machinery required to prepare access to exploration sites where
necessary.

Typically, each proposed seismic area will be set up in a 50 m by 40 m spaced grid formation comprised
of 3 m wide seismic lines. Hence, the preparation method for seismic survey lines will involve the
slashing of grasses and non-wooded herbage along 3 m wide seismic lines.
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Slashing will mostly provide adequate access for the survey vehicle to conduct relevant activities whilst
minimising the extent of disturbance to the surrounding vegetation. Should access require the removal
of wooded vegetation, branch lopping (partial plant removal) and then mulching (complete plant
removal) of obstructions will occur to provide passage through more densely vegetated areas whilst
averting bladed clearing techniques (e.g. bulldozers).

However, it is also anticipated some discrete zones of densely wooded vegetation may require the use
of a bladed machine to negotiate otherwise impassable vegetation or complex terrain such as gullies.
Noting the general canopy sparseness across the Project area, and the sparse distribution of densely
wooded vegetation with regards to the proposed areas of seismic survey, it is anticipated less than 10%
of the intercept or overlap between seismic survey lines and densely wooded vegetation area will
require clearing.

Seismic surveying will be undertaken along the abovementioned seismic lines utilising a compact vehicle
which is capable of traversing uneven terrain and narrow tracks (i.e. 3 m wide). An example of the
survey vehicle is shown in Figure 3-8. This vehicle has been selected to limit the extent of disturbance
associated with the proposed seismic survey and allows for better mobility through wooded and
vegetated terrain.

It is therefore not anticipated that the proposed seismic exploration, in areas beyond which this activity
is current permissible, will result in significant residual impacts to environmental values or prescribed
environmental matters. Examples of proposed seismic exploration equipment are provided in

Figure 3-8.
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Figure 3-8 Example Seismic Exploration Equipment
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3.6.10 Routine Environmental Management

The SWC mine’s existing environmental management and monitoring program will apply to the Project
and will continue to be implemented throughout the Project.

The following existing environmental management and monitoring plans in particular, will be
implemented for the Project:

e DES —Species Management Program.

e SWC Dust Management Plan.

e SWC Emergency Response Plan.

e SWC Environmental Monitoring Plan.

e SWC Noise and Vibration Management Plan.
e SWC Sediment and Erosion Management Plan.
e SWC Rehabilitation Management Plan.

e SWC Tailings and Reject Management Plan.

e SWC Waste Management Plan.

e SWC Water Management Plan.

e SWC Water Release Procedure.

e Topsoil Management Procedure.

e Water Data Management Plan.

* Weeds and Feral Animals Management Plan.
e Wildlife Interactions and Handling Procedure.

SWC’s Receiving Environment Monitoring Program (REMP) will continue to be implemented for the
upstream and downstream environment surrounding the SWC mine. The REMP includes monitoring that
will identify any impacts to surface water levels or quality that may occur as part of the Project.

3.6.11 Waste management

Waste generated on site (other than cleared vegetation, spoil and sediment contained in sumps), will be
stored in appropriate waste receptacles and either removed on a daily basis or otherwise prior to site
rehabilitation. Waste will be managed and disposed of in accordance with the conditions of the existing
EA. The proposed EA Amendment will not significantly increase the quantity of waste generated at the
SWC mine. Existing measures for minimising and managing waste generated by the operation are in
place and will continue to be implemented. Detailed information regarding waste management are
provided in Section 7.

3.6.12 Closure and Rehabilitation

Exploration drill pads will be closed and rehabilitated generally in accordance with the requirements set
out in Conditions B24 to B31 of the Eligibility criteria and standard conditions for exploration and
mineral development projects (ESR/2016/1985) and will address the requirements and conditions of the
existing EA. There may be some instances where exploration drill holes are retained and converted into
groundwater monitoring bores.
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Access tracks will also generally be closed and rehabilitated generally in accordance with the
requirements set out in Conditions B24 to B31 of the Eligibility criteria and standard conditions for
exploration and mineral development projects (ESR/2016/1985) and will address the requirements and
conditions of the existing EA. There may be instances where access tracks are retained, in agreement
with land title holders, to provide for ongoing access.

In general, the closure and rehabilitation process will typically be as follows:
e Demobilisation of drill rig and support equipment.
e Backfill chip drill hole with excess chips.

e Backfill mud sumps (once sufficiently dry) back to natural ground level with subsoil and topsoil
to match natural soil profile.

e Retain erosion and sediment controls. Remove all remaining materials and wastes from site.
e Restore stored subsoil and topsoil to original profile.

e Allow natural regeneration via seedbank in topsoil.

e Monitor and manage any weed infestation, monitor for revegetation success.

e Remove erosion and sediment controls following stabilisation of soils and revegetation of the
drill pad / tracks.

The existing EA includes rehabilitation requirements. The draft and final PRCP for the SWC mine will also
be referenced as relevant to address the rehabilitation requirements relevant to exploration activities.

3.7 Gas Drainage Project

3.7.1 Overview

Drainage of gas requires the implementation of a network of nominally 13 gas extraction wells,
extending from the ground surface down to the target coal seams. These wells will be interconnected
with gathering lines and supported by surface infrastructure for gas reticulation, monitoring, and control
(note there is no gas processing undertaken as part of this project).

The gas drainage field will be developed in the south-western area of ML4750 (refer Figure 3-5). The gas
drainage system may comprise single or dual lateral lines or a combination of both.

The preferred method for gas extraction typically involves Surface to In-Seam wells, displayed in
Figure 3-9. These wells utilise directional drilling techniques to penetrate from the surface and extend
laterally along the seams targeted for pre-drainage of future mining areas.

Vertical wells are also drilled from the surface. The lateral wells are drilled to intersect the vertical wells.
The vertical wells are used for collecting and conveying the gas and associated water to the surface.

Water arising from the gas drainage system will be integrated into the SWC Mine-affected Water
System. A transfer tank will collect the water from the gas field, and be pumped into the mine affected
water system.

The gas drainage field is estimated to have an initial 15-year Project life. The drainage field will provide
the gas to the power station which includes the capability for flaring excess gas.
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3.7.2 Site Access, Workforce and Ancillary Services

The existing public road access and transport arrangements will not change for the Gas Drainage
Project. The existing road infrastructure will be used for the Project and there are no off-lease road
upgrades or realignments required for the Project. Existing road access to SWC mine is via the Peak
Downs Highway and the South Walker Creek Mine Access Road.

The existing operational workforce drive to and from the site from nearby mine camps and towns (e.g.
Coppabella, Nebo, Moranbah, Mackay) or further afield, including fly-in fly-out via the Mackay and
Moranbah airports. It is anticipated that the Gas Drainage Project workforce, which is an extension of
the general site operational workforce, will utilise the same accommodation and site access
arrangements.

Access to the gas drainage field will be via the SAC and then via existing light vehicle access roads and
tracks. A new dry weather access track will be established to provide ongoing access to the gas wells (as
per Figure 3-2).

A new powerline will be installed for transmission of electricity from the power station to a SWC mine
substation. The powerline will be installed within a powerline corridor (as per Figure 3-2).
3.7.3 Workforce

The Gas Drainage Project will require the creation of several new positions to facilitate its
implementation and engagement of drilling contractors for drilling the exploration drill holes and gas
wells.

Over the Multi-Year Exploration Program and Gas Drainage Project’s initial construction phase, an
estimated workforce of 25 to 35 individuals will be required. These roles will demand a skill set involving
engineering, geology, drilling, civil earthmoving equipment operators, and various trades.

Following commencement of gas drainage operations, a permanent onsite team of approximately two
to three individuals, part time, will be retained to ensure ongoing Gas Drainage Project support.

Additionally, annual drilling activities for well replacements and scheduled maintenance shutdowns at
the power station are anticipated. Local sourcing of supplementary personnel will be prioritised to meet
these demands.

3.7.4 Construction and installation

3.7.4.1 Access tracks

Dry weather access tracks will be constructed from the existing light vehicle access track network at the
southern end of the SWC mine to the various components of the Gas Drainage Project as required.
Where possible existing tracks will be utilised to minimise disturbance.

The access tracks will be constructed via earthworks (dozing / grading and compaction) of the existing
subsoil / underlying rock material. Suitable waste rock from these processes, other sources from within
mine site or imported materials may be used to provide a sub-base and road surface.

Channel drains and other road drainage facilities will be installed, with road drainage directed to
sedimentation management features of appropriate capacity if required.

3.7.4.2 Gas Drainage Well Pads
Gas well pads will be constructed to provide vehicle access to the gas wells.

The construction of the gas well pads will be completed through the removal of vegetation by blade
clearing using a bulldozer or pneumatic shovel / bask-hoe. Topsoil and upper subsoil layers will be
removed and stored for immediate or future rehabilitation purposes at the SWC mine.
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The gas well pad site will be levelled, and a hard stand will be constructed from compacted (non-acid
forming) waste rock from the SWC mine, to approximately 150 mm above natural ground level and
approximately 50 m wide by 50 m long.

3.7.4.3 Gas Drainage Well Design

The gas well design and drilling methodology will be implemented through a two-step procedure. Initially,
a vertical well will be drilled to access and extract gas and water from the targeted coal seam. This vertical
well serves as the primary conduit for gas resource extraction, penetrating down to the depth of the coal
seam.

Subsequently, a lateral in-seam borehole or multiple boreholes are drilled along the trajectory of the coal
seam, intersecting with the previously drilled vertical well. These in-seam boreholes are strategically
positioned to provide unimpeded pathways for both gas and water to migrate towards the vertical well.
Once intersected, the gas is allowed to flow freely to the surface, while the water is pumped out through
the vertical well.

By placing lateral in-seam boreholes and integrating them with the vertical well, the extraction process is
streamlined, allowing for the continuous and effective recovery of resources from the target seam.

Depending on well performance the methodology may be adjusted to only drill surface to inseam wells,
and in some circumstances only vertical wells if required.

Standard 515 Well Schematic
Lateral In-seam Well | Vertical Production Well
Depth

Slanted Lateral
Wellhead

1. Conductor Casing
2_Intermediate Casing
3. Production Casing
4_Inseam lateral

Source: Transition Energy & Stanmore, 2023

Figure 3-9 Standard Surface to In-Seam wells and Vertical Well Diagram
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3.7.4.4 Vertical Well
The general construction methodology of the vertical production well is outlined below:
¢ Initial Drilling: Large diameter hole drilled out to a depth of approximately 1 m below surface.

¢ Installation of Conductor: String of large diameter steel conductor is cemented in-place to hold
back loose ground.

¢ Drilling Continuation: Drilling continues to the deeper of 10% of anticipated total depth.

¢ Deployment of Surface Casing: String of surface casing is then run to total depth and cemented
in place.

¢ Cementation at Base: Cement at base of surface casing is drilled out.
e Further Drilling: Drilling continues to approximately 50 m below the deepest target seam?®.
e Logging and Inspection: The drill string is pulled out of the hole and the well wireline logged.

¢ Deployment of Production Casing: String of production casing is then run to immediately above
the coal seam and cemented in by displacement.

¢ Under Reaming: The coal seam is under-reamed to providing a broader target area for the laterals
to intersect.

e Cleaning Process: The well is flushed clean of cuttings

* Wireline Logging: The under-reamed section is wireline logged using a three-arm calliper to
evaluate the success of under-reaming and to record the size and shape of the area to be targeted
by the lateral well.

3.7.4.5 Lateral Well

The construction process ensures the structural integrity and operation of the vertical production well,
assisting gas extraction and minimising impact. Construction of the Surface to In-seam laterals is outlined
below:

e Initial Drilling: A large diameter hole is excavated to a depth approximately 1m below the
surface level.

e Installation of Conductor: A steel conductor, possessing a significant diameter, is lowered into
the hole and cemented in place. This serves to stabilise loose ground formations.

e Drilling Continuation: Drilling operations proceed to a depth equivalent to the greater of either
10% of the anticipated total depth.

e Deployment of Surface Casing: A string of surface casing is inserted to the total depth and
secured in position through cementation.

e Cementation at Base: Cementation is performed at the base of the surface casing, ensuring
structural integrity.

e Further Drilling: Drilling continues to approximately 50 m below the deepest targeted seam.
This additional depth serves as a sump, facilitating the drainage of fines generated during the
water pumping process from the production well. It minimises the necessity for excessive
workovers throughout the lifespan of the well.

5 The added depth below the deepest target seam is designed to act as a sump, collecting any fines that are created by the
process of pumping water out of the producing well and minimising the need for excessive workovers during the well’s lifespan.
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e Logging and Inspection: Upon completion of drilling, the drill string is withdrawn, and the well is
wireline logged for evaluation.

e Deployment of Production Casing: A string of production casing is then lowered into the
wellbore, extending just above the coal seam. Cementation is achieved through displacement,
ensuring a secure seal.

e Under-Reaming: The coal seam section is under-reamed, expanding the target area for future
lateral intersections.

e Cleaning Process: The well undergoes a thorough flushing to remove any residual cuttings.

e Wireline Logging: The under-reamed section is wireline logged using a three-arm calliper to
assess the effectiveness of under-reaming. This process records the size and shape of the area
designated for lateral well targeting.

3.7.4.6 Powerline
The powerline will be constructed within the powerline corridor using standard powerline construction

methods. The powerline corridor will be cleared via vegetation trimming and slashing.

3.7.5 Extraction Method

3.7.5.1 Progressive Cavity Pump

A tubing conveyed Progressive Cavity Pump will be employed for artificial lift of the water produced in
the gas well. Prior to installation, the liner, tubing, and pump combination will be sized to ensure
optimal down-hole separation of gas and water post-drilling.

The sizing of the down-hole pump is determined by various factors including permeability, inseam
length, and the presence of existing production wells already dewatering the area.

The layout of well pads and surface equipment, encompassing telemetry and metering skids, aligns with
industry standards prevalent in pre-draining coal seam gas.

3.7.5.2 Gas Commissioning
Commissioning and initial water/gas production involves:

e Initial Clean-up Phase: Dewatering of the well and gradual bleeding off of any annulus pressure
to prevent violent gas desorption.

e Subsequent lowering of water level or casing pressure is executed in a controlled manner to
minimise drawdown shock to the reservoir and cleat system.

3.7.5.3 Gas and Water Gathering System

The gas produced from each production well will be routed to a main gas trunk line, leading to the
power station's entry point and metering station. Gas transportation from wells to the power station is
predicted to occur via wellhead pressure.

Drainage points within the gas gathering system are strategically located at natural low points to
facilitate removal of any trapped waters. This water will be transported to existing SWC mine water
infrastructure for beneficial reuse during mining operations.

Water is pumped from the wells via down hole pumps, and transferred via HDPE water lines to a storage
tank situated at the power station. The water is then pumped from the transfer tank to the mine
affected water system.
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3.7.6 Extraction Schedule

The proposed power station is anticipated to require an approximate gas supply of 4 TJ/d (terajoules per
day). To meet this demand, the initial indicative plan is to drill 9 dual lateral wells over the first decade
of gas supply, as depicted in Figure 3-10. Additional wells will be drilled as necessary to sustain the
targeted 4 TJ/d gas delivery.

Number of Dual Lateral Wells

Number of Drilled Wells
[}
(x4}
Cumulative Number of Drilled Wells

3 4 5 B 7 8 9 10 11 12 13 14 15

102
Time (years)

Source: Transition Energy & Stanmore, 2023

Figure 3-10 Indicative Drilling Schedule

The gas production profile, illustrated in Figure 3-11, presents a timeline spanning over twenty years,
demonstrating the development of gas production in tandem with the number of dual lateral wells
drilled (Transition Energy & Stanmore, 2023).

e Gas Production (TJ/day): The graph (Figure 3-11) portrays the projected gas production in
terajoules per day over the timeline of twenty years.

e Number of Drilled Wells: The graph (Figure 3-10) delineates the number of dual lateral wells
drilled at various intervals during the production period.

e Cumulative Number of Drilled Wells: The curve (Figure 3-10) represents the cumulative total of
dual lateral wells drilled over the duration of the gas production phase.

e Production Profile Target: The target gas production rate of 4 TJ/day is emphasised as the
benchmark for meeting the energy demands of the power station (Figure 3-11).

e Drilling Schedule: Figure 3-10 indicates the planned progression of well drilling activities over the
projected timeline. The drilling schedule correlates with the production profile target, aiming to
ensure alignment between gas production rates and the requirements of the power station.

The drilling program is designed to dynamically respond to the evolving energy demands, with the
flexibility to adjust drilling activities in accordance with the gas production profile. This approach
ensures the reliable and sustainable supply of gas to meet the operational needs of the power station
over the long term.
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SWC Gas Production Profile
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Figure 3-11 Indicative Gas Production Profile

3.7.7 Flaring

A gas flaring facility will be installed as part of the power station project, which is subject to a separate
development approval application. The gas flare will be used when gas supply exceeds power station
demands, in which case excess gas must be flared. Such events can be expected to occur during
maintenance events whereby a number of generators may be shutdown at the power station.
Temporary flaring may be required during commissioning of the gas drainage field, but will utilise the
flaring infrastructure associated with the power station where possible.

3.7.8 Water Management

During the construction and development phases of the Gas Drainage Project, water demand remains
minimal, primarily drawn from the SWC mine water management system. During operation, surplus
water, abstracted from the groundwater system, will be generated. Gas production from each well will
be gathered and conveyed through a main gas trunk line to the power station's entry point and
metering station. This gathering process utilises appropriately sized HDPE pipes, buried at a depth of
0.75 m through trenching.

Gas transport between wells and the power station relies on wellhead pressure. Concurrently, produced
water from wells, extracted using gas generators and progressive cavity pumps, will be gathered in
HDPE lines alongside gas drainage lines. This water will then be taken to existing SWC mine water
infrastructure for beneficial reuse during mining operations.

Detailed estimations regarding the volume and quality of excess water are provided in Section 9, while
the capacity of the SWC mine water management system to accommodate this excess is confirmed in
Section 10.

No alterations to the existing mine water management system or EA conditions for water management
are proposed.
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3.7.9 Decommissioning, Rehabilitation and Closure

The decommissioning of gas drainage infrastructure will be systematically undertaken to align with the
rehabilitation conditions outlined in the EA.

This process involves the phased removal of installed wells and surface infrastructure. There will be no
use of grouting or removal of gravel hardstand during this decommissioning phase.

Decommissioned areas will undergo a series of rehabilitation measures to restore environmental
standards. This includes restoring near-natural surface profiles and reinstating subsoils and topsoils to
approximate natural soil profiles, promoting good conditions for vegetation establishment.

Further steps may involve grading, ripping, and seeding in accordance with the SWC rehabilitation
management plan. These activities are adapted to the characteristics of the terrain, aiming to promote
soil stability, and foster the reestablishment of vegetation cover.
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4.50IL AND LAND RESOURCES

4.1

Regulatory Requirements

A review of applicable guidelines, standards, and legislation has been completed to summarise the
regulatory framework for the assessment of impacts on land resources and for preparing approval
documentation for the Project.

The following documents establish the regulatory framework and protocols for environmental and land
management standards of relevance to the Project.

Legislation

State Development and Public Works Organisation Act 1971.
Minerals Resources Act 1989.
Regional Planning Interests Act 2014.

Environmental Protection Act 1994.

Guidelines

Soil Physical Measurement and Interpretation for Land Evaluation (Coughlan, et. al., 2002).

Queensland Land Resources Assessment Guidelines, Volume 2: Field Tests, Objectives (DES &
DNRME, 2020).

Queensland Land Resources Assessment Guidelines, Volume 1: Soil and Land Resource
Assessment (DES, 2021).

Queensland Soil and Land Resource Survey Information Guideline (DOR, 2021).

Guidelines for agricultural land evaluation in Queensland (Second Edition) (DSITI & DNRM,
2015).

Regional Land Suitability Frameworks for Queensland (DNRM & DSITIA, 2013).

RPI Act Statutory Guideline 08/14 (DSDMIP, 2019).

Land — EIS Information Guideline (DESI, 2024).

Quarry material—EIS information guideline (DAF, 2024).

The Australian Soil Classification. Third Edition (Isbell & NCST, 2021).

Guidelines for Surveying Soil and Land Resources. Second Edition (McKenzie, et al., 2008).

Australian Soil and Land Survey Field Handbook. Third Edition. (The National Committee on Soil
and Terrain, 2009).

Protocols

Towards Sustainable Mining Protocols- A recognised accountability framework that establishes a
consistent approach to environmental and social governance, aimed at minimising the impacts
associated with mining activities in alignment with the mining industry’s sustainable
development framework.
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4.2 Existing Environment

4.2.1 Review of Existing Information

A review of publicly available information and data sources has been undertaken to establish a baseline
understanding of the existing soil and land resources within the Project area. The review includes:

* Government databases and mapping.
e Aerial and satellite imagery.
e Regional Soil Mapping (State of Queensland, 2023).

Several soil surveys have been conducted across the Project area, contributing to a field-based
understanding of local soil and land capabilities. These surveys include:

e Soil and Land Capability Survey Mulgrave Area, South Walker Creek — ML 4750 Existing land
resource reports (GSS, 1999).

e BMA South Walker Creek Mine Surface Area 4, Soils and Land Suitability (GTES, 2006).

e Soils, Land Suitability and GQAL Baseline and Impact Assessment, South Walker Creek Mine
Tailings Solutions Project (Minesoils Pty Ltd, 2021).

e South Walker Creek Mine: MRA2C Creek Diversion Soil Assessment (Landloch, 2023).
e South Walker Creek Mine: Material Characterisation Study (Landloch, 2024).

The soil surveys were conducted for the mining operations on ML70131 and the southern extent of
ML4750. Areas evaluated by GSS (1999), GTES (2006), Landloch (2023) and Landloch (2024) are shown
in Figure 4-1. Minesoils (2021) performed a desktop assessment on four discrete Project areas. Although
a soil survey report by RNA Environmental Services (2019) was referenced in the Minesoils desktop
assessment, this was not publicly accessible.
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4.2.2 Geological Setting

The regional geological setting at the SWC mine has been characterised by Douglas Partners (2013) as
follows:

* The areais predominantly composed of Triassic and Permian sedimentary units, with additional
surficial deposits from the Tertiary and Quaternary age.

e The geological framework surrounding SWC includes the following stratigraphic units, listed
from youngest to oldest:

o Unconsolidated alluvium and colluvium (Quaternary and Tertiary).
o Rewan Group (Triassic).

o Rangal Coal Measures (Permian).

o Fort Cooper Coal Measures (Permian).

e Drilling records suggest that the Quaternary and Tertiary alluvium sediments (where present),
are generally less than 20 m in thickness. This unit comprises clays, sandy clays and sands.
Information concerning this unit is limited, however it is apparent that the unit attains a
maximum thickness in proximity to present and past paleochannels associated with Walker and
Carborough Creeks.

e The Triassic Rewan Group consists of thinly interbedded green to reddish brown mudstone,
siltstone and fine lithic sandstone. The Rewan Group generally conformably overlies the Rangal
Coal Measures. The transition between the Rewan Group and the Rangal Coal Measures is
sometimes difficult to define and is often based on a change in colour.

4.2.3 Surface Geology

ML4750 and ML70131 cover an area of 15,179 ha. The Project includes the construction of access
tracks, drill pads, seismic lines, and infrastructure developments, which are located entirely within the
two mining leases.

The surface geology mapped within the mining leases is detailed in Table 4-1. These geological units,
arranged from oldest to youngest, are based on detailed surface geology mapping conducted in
Queensland. The surface geology is also visually presented in Figure 4-2, providing a spatial context for
the geological features present within the mining leases and the Project area.

Table 4-1 Surface Geology

Geological Age Unit Name Unit Composition

Late Permian Rangal Coal Calcareous sandstone, calcareous shale, mudstone, concretionary
Measures limestone, and coal.

Late Permian Fort Cooper Coal | Lithic sandstone, conglomerate, mudstone, carbonaceous shale, coal,
Measures tuff, and tuffaceous (cherty) mudstone.

Late Permian Moranbah Coal Labile sandstone, siltstone, mudstone, coal, and conglomerate.
Measures

Early - Middle Rewan Group Lithic sandstone, pebbly lithic sandstone, green to reddish-brown

Triassic mudstone, minor volcanilithic pebble conglomerate (at base).

Cretaceous Ki-8554 Gabbro, leuco-diorite, quartz hornblende diorite, biotite hornblende

granodiorite (intrusive unit).
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Geological Age Unit Name ‘ Unit Composition

Late Tertiary - TQa Locally red-brown mottled, poorly consolidated sand, silt, clay, minor

Quaternary gravel; high-level alluvial deposits related to stream valleys (commonly
dissected).

Late Tertiary - TQf Consolidated to non-consolidated, locally mottled clayey to sandy

Quaternary gravel, sand, clay; alluvial fan and slope-wash deposits forming steep to

gently sloping surfaces.

Quaternary Qpa Clay, silt, sand, and gravel; flood-plain alluvium on high terraces.

Quaternary Qa Clay, silt, sand, and gravel; flood-plain alluvium.
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4.2.4 Slope Assessment

Slope analysis is essential for evaluating land and soil resource as it directly impacts several key factors
that influence land use, agricultural potential, soil erosion, and environmental management. A slope
analysis for the Project area is shown in Figure 4-3.

The main findings of the slope assessment, excluding mine affected areas, are summarised as follows:

e Gentle slopes: Approximately 94% of the Project area has a slope ranging from 0% and 6%. This
gentle topography is conducive to a variety of land uses, including agriculture and infrastructure
development, due to reduced risks of soil erosion and easier management practices.

e Areas of increased slope: Discrete areas with higher slopes are identified along the north
western boundary of the Project area. These steeper regions may pose difficulties for certain
land uses, particularly agriculture, as they can increase the potential for soil erosion and runoff.

This slope assessment not only highlights the general topographic characteristics of the Project area but
also informs land use planning and management strategies. Understanding slope variability is important
for mitigating erosion risks and optimising land use practices, ensuring sustainable development aligned
with environmental considerations.
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4.2.5 Land Systems

The Project area is characterised by 10 distinct land systems, as identified in the 1:500,000 scale Isaac-

Comet Land Systems report by CSIRO (1967) (CSIRO, 1967). This classification provides information into
appropriate land use potential of the region. A summary of these land systems is provided in Table 4-2
and presented in Figure 4-4.

Table 4-2 Land Systems

\YETe)
Code

Bl

Full Name

Blackwater

Description

Brigalow plains and cracking
clays on weathered Tertiary
clay and older rocks along the
central axis of the area.

Vertosol

Drainage

Permeability

Surface
Condition

Mulch

Ca

Carborough

Mountains and hills with
shallow rocky soil and narrow-
leaved ironbark, bloodwood,
and lacewood on quartz
sandstone in the north-west
and the south.

Rudosol

Loose

Co

Connors

Alluvial plains with box on
texture contrast soils
throughout the area.

Sodosol

Hardsetting

Cr

Cotherstone

Stony hills and lowlands on
weathered Permian sandstone
and shale, mainly in the west
of the area; texture contrast
soils; savannah woodland
(ironbark) or mixed shrub
woodland (box).

Sodosol

Hardsetting

Da

Daunia

Lowlands with brigalow and
cracking clays on weathered
and fresh Permian shales and
lithic sandstone in the north
and centre.

Vertosol

Mulch

Gi

Girrah

Lowlands with downs and
brigalow and cracking clays on
unweathered Permian shale
and lithic sandstone in the
north and centre.

Vertosol

Mulch

Hu

Humboldt

Blackbutt and brigalow on
weathered clay plains
occurring in most parts of the
area; texture contrast soils and
cracking clays.

Sodosol

Hardsetting
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Map @ FullName Description Drainage Permeability Surface

Code Condition

J Junee Tablelands and plains with Kandosol | 5 3 Hardsetting
narrow-leaved ironbark and
red and yellow earths on intact
Tertiary land surface
throughout the area except in
the north-east and extreme
south.

Mo Monteagle Lowlands with box and texture | Sodosol 3 1 Hardsetting
contrast soils on undissected
Tertiary land surface
throughout the area except in
the extreme south and north-
east.

N Nebo Lowlands with bloodwood, Vertosol | 4 2 Mulch
box, and ironbark on Lower
Bowen Volcanics and gravel
derived there from in the
north-east of the area;
cracking clay and texture
contrast soils.

Legend:
®  ASC Order: Classification Order (1 = highest, 6 = lowest)
° Drainage: Drainage condition (1 = good, 6 = poor)
®  Permeability: Permeability level (1 = high, 6 = low)

®  Surface Condition: Surface type (e.g., Mulch, Loose, Hardsetting)
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4.2.6 Soil Mapping

Regional mapping, as shown in Figure 4-5, provides a broad-scale overview of soil types in the area. The
dominant soil types identified include texture contrast soils, particularly Sodosols. Additionally, the
mapping indicates extensive areas of Vertosols (cracking clay soils) and smaller areas of Kandosols and
Rudosols. For a more detailed understanding of the soil types within the Project area, land system
mapping, in Section 4.2.5 , offers improved insights, though it remains based on regional scale mapping.

Investigations by GSS (1999) and GTES (2006) identified eight (8) soil landscape units (SLU) within
ML70131 and the southern extent of ML4750. A soil survey and soil recovery assessment of the MRA2C
Creek Diversion area were completed by Landloch in 2023. In 2024, Landloch conducted a material
characterisation study summarising the outcomes of previous soil investigations. A consolidated
summary of all SLUs is presented in Table 4-3 and shown in Figure 4-6.

Key points from the soil mapping and investigations include:

e Field Assessments: Figure 4-6 shows that in-field soil investigations are limited to sections of the
southern extent of the Project area, much of which has been previously disturbed by mining.
The soil landscape units in this area include flood plains, undulating plains, ridges, terraces, and
drainage lines. These units feature various soil types, such as, loamy sands, cracking clays, and
hard-setting sandy loams. The drainage and subsoil conditions vary. Vegetation includes
Moreton Bay Ash, Red River Gum, and Poplar Box on flood plains, and grasslands with scattered
Mountain Coolabah, and Ironbark on the plains and ridges. Some areas are prone to erosion,
waterlogging, or salinity, affecting their suitability for grazing and agricultural use. Broad-scale
mapping of undisturbed sections of the southern extent of the Project area predominantly
shows Sodosols.

e Soil Suitability: The preferred use of the soil units is primarily grazing, with varying degrees of
suitability:

o Units A1, B2, B4, B5, and C1: Generally suitable for grazing but have limitations due to
factors such as water storage, nutrient deficiencies, compaction, salinity, water logging, or
surface crusting.

o Units B1 and B3: Suitable for grazing and improved pastures but prone to erosion if
overgrazed.

o Unit D1: Marginally suitable for grazing due to poor pasture sustainability and saline sodic
subsaoils.

e Northern extent of the Project area: Broadscale mapping shows this area is dominated by stony
hills and lowlands with Permian sandstone and shale, classified as Sodosols. Other areas include
lowlands with brigalow and cracking clay on shale and sandstone (classified as Vertosols) and
tablelands and plains with ironbark and red/yellow Kandosols.
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Table 4-3

Landloch (2024))

Soil Landscape Unit
Description

Units)

Topsoil Chemistry

pHw
(pH

ECi
(ds/m)

Dispersion

Grazing

Summary of Representative SLUs Developed in Previous Soil Assessments (adapted from

Land Suitability

Preferred Use

Al Flood plains of Walker 8.4 0.08 38 Suitable grazing land
Creek. Deep, neutral, loamy with minor
coarse sand overlaying restrictions from
sandy loam to medium water storage and
clays. Well drained. nutrient
Vegetation: Moreton Bay deficiencies.
Ash, Red River Gum, and
Poplar Box

B1 Undulating plains and rises | 8.5 N/A N/A Good quality grazing
up to 3% slope. Dark brown land suited to
cracking clays overlaying improved pastures,
unconsolidated gravels. but potential for
Vegetation: open grassland erosion if
with scattered Mountain overgrazed.
Coolabah and Narrow Leaf
Ironbark.

B2 Undulating ridges and 7.1 0.15 21 Suitable grazing land
slopes to 3%. Sandy clay to with some
clay loam with hard setting restrictions with
surface. Sub soils are possible compaction
alkaline. Vegetation: and susceptible to
Narrow Leafed Ironbark, severe erosion if
Bloodwood, Ghost Gum, overgrazed.
Poplar Box and Cassia
brusterii.

B3 Depositional areas and 7.3 0.18 20 Good quality grazing
drainage lines from Bl and land suited to
B2 soils. Include deep improved pastures,
cracking medium clays and but potential for
non-cracking light to erosion if
medium clays on Brigalow overgrazed.
and Poplar Box.

B4 Crusting sandy brigalow 8.2 0.13 N/A Suitable grazing land
clays - not gilgaied. Often with minor
occurs as small areas within restrictions from
Poplar Box woodlands. A water logging and
thin crusting sandy surface surface crusting.
overlies brown to grey
sandy clay subsoils which
become quite hard and
mottled at depth.
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Soil Landscape Unit
Description

Units)

Topsoil Chemistry

Land Suitability

pHw
(pH

ECi
(ds/m)

Dispersion
(%)

Grazing

Preferred Use
Class

B5 Thick brigalow clays with 8.3 0.06 N/A 3 Suitable grazing land
melon holes. Occurs on with restrictions
lower lying areas above the from salinity below
alluvial plains in association 20cm.
with B4. Dark, cracking
medium clays in
depressions and lighter
sandy non-cracking uniform
clays along mounds.

C1 Higher alluvial terraces that | 6 0.04 56 3 Suitable grazing
rarely flood. Hard setting lands but
sandy loam surface. susceptible to
Vegetation: Poplar Box, degradation from
Narrow Leaf Ironbark and erosion and surface
Moreton Bay Ash. sealing if

overgrazed.

D1 Flat to gently undulatingup | 6.5 0.08 36 4 Marginal grazing
to 1% slope. Neutral to hard due to ability to
setting surface layer. sustain adequate
Vegetation: stunted Poplar pasture. Saline and
Box and Sandalwood. sodic subsoils within

20cm of the surface
limit
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4.2.7 Land Capability and Suitability

Land suitability classes in Queensland are categorised into five classes, reflecting the land’s suitability for
specific uses and its potential for sustainable production with current technology. These classes are
designed to optimise land use while minimising degradation over short, medium or long-terms
(Queensland Government, 2013).

The five land suitability classes as defined by the Queensland Government (2013) are as follows:

e Class 1 Suitable land with negligible limitations. Highly productive, requiring only simple
management practices to maintain economic production.

e Class 2 Suitable land with minor limitations that may reduce production or require more than
the simple management practices of Class 1.

e Class 3 Suitable land with moderate limitations that further reduce production or require more
than simple management practices of Class 2.

e Class 4 Marginal land, with severe limitations. The long term impact of these limitations is
uncertain and may require additional studies to determine if they can be mitigated to achieve
sustainable economic production.

e Class 5 Unsuitable land with extreme limitations, making it unsuitable for use.

Each mapping unit within the Project area is assigned an overall suitability class from 1 to 5, typically
based on the most severe suitability subclass within that unit.

Several soil surveys and land suitability assessments have been conducted in the Project area, including:

e Soil and Land Capability Survey Mulgrave Area, South Walker Creek — ML 4750 Existing land
resource reports (GSS, 1999).

e BMA South Walker Creek Mine Surface Area 4, Soils and Land Suitability (GTES, 2006).

e Soils, Land Suitability and GQAL Baseline and Impact Assessment, South Walker Creek Mine
Tailings Solutions Project (Minesoils Pty Ltd, 2021).

e South Walker Creek Mine: Material Characterisation Study (Landloch, 2024).
The GSS (1999) report, assessed both land capability and land suitability:

e Land capability refers to the overall agricultural potential of land.

e Land suitability pertains to specific uses, such as grazing and cropping.

Land capability was classified using the framework established by Rosser et al. (1974). Land suitability
used the Department of Minerals and Energy (1995) Technical Guidelines for the Environmental
Management of Exploration and Mining in Queensland (1995), and the grazing and cropping guidelines
in Shields and Williams (1991) Land Resource Survey and Evaluation of the Kilcummin Area, Queensland.
GTES (2006) followed a similar approach. Minesoils (2021) undertook a desktop assessment based on
regional agricultural land class (ALC) mapping, used to identify potential good quality agricultural land
(GQAL) as per the Guidelines for the identification of Good Quality Agricultural Land (DPI, 1993)
(referred to as the GQAL guidelines).

Recent updates, include the Regional Land Suitability Frameworks for Queensland (Land Suitability
Framework) (DSITIA & DNRM, 2013) and the Guidelines for Agricultural Land Evaluation in Queensland
(Second Edition) updated in 2015 (DNRM & DSITIA, 2015). These frameworks provide detailed criteria
for assessing crop suitability for specific land or soil areas.
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Landloch (2024) re-evaluated the land suitability ratings for the southern extent of the Project area
using the updated land suitability classes (Department of Resources, 2021). Table 4-3 and Figure 4-7
summarise these findings:

e C(Class 2: Generally deeper, more fertile and better suited for improved pasture. They are less
prone to compaction compared to soils in Class 3 and they have a lower erosion risk compared
to Class 3.

e Class 3: Higher erosion risk and potential compaction issues, especially in soils like B2 an B4.

e C(Class 4: Often have saline and sodic subsoils, limiting their capability to sustain pastures. These
soils are compact and have lower fertility and nutrient availability compared to Class 2 and
Class 3.

There is no regional mapping indicating the Land Suitability as assessed per the Land Suitability
Framework (DSITIA & DNRM, 2013) for the Inland Fitzroy and Southern Burdekin Area, and therefore
Land Suitability of the rest of the site could not be evaluated using this Framework.
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4.2.8 Agricultural Land Class and Good Quality Agricultural Land

The Project area has been evaluated based on regional ALC mapping to identify potential GQAL. This
assessment follows the GQAL guideline.

Definitions:

e Agricultural land is defined as land used for crop or animal production, but excluding intensive
animal uses (i.e. feedlots and piggeries).

e GQAL is land which is capable of sustainable use for agriculture, with a reasonable level of
inputs, and without causing degradation of land or other natural resources.

The GQAL guideline provides a framework for local authorities and development proponents to identify
and manage areas of GQAL for planning and project approval.

The ALC classification system integrates land suitability assessments for various land uses into a single
classification framework. The system categorises land into four classes. Descriptions of the ALCs are
provided in Table 4-4 and the classification system summarised in Table 4-5.

Table 4-4 Scheme for Classifying Agricultural Land

Class Name Description

A Arable land Land that is suitable for current and potential crops with limitations to production
(Crop land) which range from none to moderate levels.

B Limited Land that is marginal for current and potential crops due to severe limitations, and
arable land suitable for pastures. Engineering and/or agronomic improvements may be required
(Limited crop before the land is considered suitable for cropping.
land)

C Pastoral land | Land that is suitable only for improved or native pastures due to limitations which

preclude continuous cultivation for crop production; but some areas may tolerate a
short period of ground disturbance for pasture establishment.

D Non- Land not suitable for agricultural uses due to extreme limitations. This may be
agricultural undisturbed land with significant habitat, conservation and/or catchment values or
land land that may be unsuitable because of very steep slopes, shallow soils, rock outcrop

or poor drainage.

Source: DPI 1993

Table 4-5 Broadacre Cropping Land Suitability Ranking and Agricultural Land Class Correlation
Land Suitability = Description
Ranking
1 High quality land with few or minor limitations A
2 Land with minor limitations A
3 Moderate limitations to sustaining its use A
4 Marginal land requiring major inputs to sustain the use BorC
5 Unsuitable due to extreme limitations CorD
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The overall land suitability rating of 1-5 is translated into an ALC rating of A-D. Additionally, for the
Central West Queensland region, ALC C is further divided into three sub-classes of C1, C2 and C3,
according to potential grazing quality, as outlined in Table 4-6.

Table 4-6 Beef Cattle Grazing Land Suitability Ranking and ALC

Land Suitability

Description
(DME 1995)

ALC ALC Description

General description
(B. Forster DERM (per comm., 2010))

High quality land C1 Good quality grazing Brigalow vegetation; appropriate for fattening
with few or minor and/or highly suitable beef cattle; good grazing on sown pastures
limitations for pasture and can withstand ground disturbance.
Land with minor Cc1 Improvement Brigalow vegetation and/or transitional
limitations vegetation to poplar box vegetation
communities.
Moderate Cc2 Moderate quality Eucalypt woodland, poplar box, narrow-leaved
limitations to grazing and/or eucalyptus, gum-top woodlands; low-
sustaining its use moderately suitable for | moderate Plant Available Water Capacity
pasture improvement (PAWC) and low-moderate fertility; good
grazing on native pastures without ground
disturbance; appropriate for beef cattle
breeders.
Marginal land Cc3 Low quality grazing, Tea-tree vegetation; usually characterised by
requiring major grazing of native steep country or mangrove flats.
inputs to sustain pastures with limited
the use suitability for pasture
improvement
Unsuitable dueto | D Not suitable Unsuitable due to extreme limitations.
extreme
limitations

Figure 4-9 shows the division of Class C-Grazing land into sub-classes C1, C2, C3 and D as detailed in
Table 4-6. Of these, only C1 is considered GQAL. The regionally mapped ALC from two data sets
indicates that very limited future disturbance area is currently classified as GQAL.
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4.2.9 Strategic Cropping Land

This Strategic Cropping Land (SCL) desktop assessment has been prepared generally in accordance with
the requirements of the following relevant strategic land use planning documents:

* RPIAct.
e Regional Planning Interests Regulation 2014 (RPI Regulation).

e RPI Act Guideline 08/14: How to demonstrate that land in the strategic cropping area does not
meet the criteria for strategic cropping land (RPI Guideline).

The RPI Act, which commenced in 2014, replaced the former SCL Act. Its purpose is to manage the
impact of resource activities and other regulated activities on areas of the State that contribute, or are
likely to contribute, to Queensland’s economic, social and environmental prosperity. The relevant
aspects of the RPI Act relevant to this report include:

e The incorporation of the current SCL zonal criteria and on-ground guideline for assessing
whether a property (or part of a property) is SCL.

e The RPI Act does not allow the mapping of an Area of Regional Interest (ARI) to be challenged by
proponents or third parties. However, through the process of a Regional Impact Development
Approval application this will in essence determine if land is SCL or not according to the
Assessment Criteria contained in the RPI Guideline. These criteria detailed are generally
equivalent to those in the repealed SCL Act.

The Project is located within the SCL Western Cropping Zone as shown in Figure 4-10. No trigger
mapped SCL is identified in the Project area. The nearest trigger mapped SCL is located approximately
1.3 km to the east of ML70131.
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4.2.10 Topsoil Stripping

The Topsoil Management Procedure (Stanmore, 2023) provides comprehensive guidelines for topsoil
management, including planning, stripping, recovery and monitoring. According to Section 7.1 of the
Topsoil Management Procedure, the stripping depth for topsoil typically ranges from 10 cm to 60 cm.
Efforts should be made to recover the maximum depth of topsoil.

Historical data on topsoil stripping depths, as determined by GSS (1999) and GTES (2006), indicate that
actual stripping depths within the Project area may vary, influenced by specific site conditions and
operational practices. A summary of the historical data on topsoil stripping depths is presented in
Table 4-7.

Table 4-7 Summary of Representative SLUs Stripping Depths

Soil Soil Landscape Unit Description Stripping Stripping
depth (cm) depth (cm)

GSS (1999) GTES
(2006)

Al Flood plains of Walker Creek. Deep, neutral, loamy coarse sand overlaying | 100 50
sandy loam to medium clays. Well drained. Vegetation: Moreton Bay Ash,
Red River Gum, and Poplar Box

B1 Undulating plains and rises up to 3% slope. Dark brown cracking clays 30 30
overlaying unconsolidated gravels. Vegetation: open grassland with
scattered Mountain Coolabah and Narrow Leaf Ironbark.

B2 Undulating ridges and slopes to 3%. Sandy clay to clay loam with hard 40 20
setting surface. Sub soils are alkaline. Vegetation: Narrow Leafed Ironbark,
Bloodwood, Ghost Gum, Poplar Box and Cassia brusterii.

B3 Depositional areas and drainage lines from Bl and B2 soils. Include deep 30 20-30
cracking medium clays and non-cracking light to medium clays on
Brigalow and Poplar Box.

B4 | Crusting sandy brigalow clays - not gilgaied. Often occurs as small areas - 20-30
within Poplar Box woodlands. A thin crusting sandy surface overlies brown
to grey sandy clay subsoils which become quite hard and mottled at
depth.

B5 Thick brigalow clays with melon holes. Occurs on lower lying areas above - 10-15
the alluvial plains in association with B4. Dark, cracking medium clays in
depressions and lighter sandy non-cracking uniform clays along mounds.

(ox} Higher alluvial terraces that rarely flood. Hard setting sandy loam surface. | 40 -
Vegetation: Poplar Box, Narrow Leaf Ironbark and Moreton Bay Ash.

D1 Flat to gently undulating up to 1% slope. Neutral to hard setting surface 10-15 10-15
layer. Vegetation: stunted Poplar Box and Sandalwood.
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4.3 Assessment of Potential Impacts

4.3.1 Environmental Protection Objectives

The environmental protection objectives for soils and land suitability are to:
e Maintain or restore soil profiles to support the intended land use.
e Maintain or restore the land to its pre-disturbance land suitability class.
* Minimise alteration of drainage systems.

¢ Minimise erosion and sedimentation impacts on the surrounding environment.

4.3.2 Post Development Land Uses

The main pre-mining land use was cattle grazing. The intended post mining land use for SWC mine is
suitable grazing land, in addition to the preservation and enhancement of natural bushland areas. As
described in the SWC Rehabilitation Management Plan (September 2021), rehabilitated land will be
comparable to the surrounding land, which includes elevated Eucalypt uplands and ridgelines and
undulating grazing lands.

It is assumed that all infrastructure will be removed post-development unless they are retained under
formal agreement with the landholder for future use or if they are planned to be mined through by
future operations.

4.3.3 Potential Impacts

4.3.3.1 Construction

The construction phase involves site preparation, road and track formation and the installation of
infrastructure such as well pads and pipelines. During this phase, soil compaction, erosion and loss of
topsoil are primary concerns. Impacts associated with the construction phase include:

e Increased erosion resulting from ground disturbance, vegetation clearance, alteration of natural
drainage and flow concentration due to construction activities that disturbs the ground.

e Exposure of sodic and saline subsoils from soil profile inversion during ground disturbance.
e Deposition of eroded material downslope or downstream.

e Soil compaction from spoil placement or access tracks and laydown areas, potentially affecting
long term cropping and grazing productivity.

4.3.3.2 Operation
During the operational phase, the risk to soil resource continues:

e Soil contamination from chemical spills, leaks from gas wells and improper wastewater
management.

¢ Increased erosion and deposition of eroded material downslope/downstream resulting from
alteration of natural drainage.

e Presence of heavy machinery during exploration operations can lead to soil compaction,
reducing soil porosity and water infiltration. This may adversely affect the soil's biological
activity and agricultural potential. However, it is important to note that heavy machinery is
typically not used in the operation of the gas drainage field.
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4.3.3.3 Closure and Rehabilitation

The closure and rehabilitation phase is focused on restoring the soil and ecosystem after exploration
activities and gas drainage activities cease. During this phase, the main goal is to decompact soils, re-
establish vegetation and ensure proper drainage to prevent erosion. Potential risks during this phase
include:

e Increased erosion resulting from ground disturbance and vegetation clearance.
e Soil failing to meet requirements for post development land use.

e Insufficient topsoil available to reinstate vegetation.

4.4 Mitigation and Management Measures

To minimise the extent and severity of land disturbance and constraints on rehabilitation, the following
mitigation strategies will be implemented:

e Clearing will be carried out within areas approved via the SWC’s Permit to Disturb process.
e Minimise land disturbance by limiting the disturbed area and duration of disturbance.

e Install drainage and sediment control measures before commencing any clearing activities.
e Clearly delineate disturbance boundary limits prior to clearing and soil stripping.

e Strip topsoil prior to construction, with direct re-spread preferred to minimise topsoil handling
and reduce damage to soil structure and propagules.

e Strip soil according to designated profile depths.
e Stockpile topsoil not immediately reused for later rehabilitation purposes.

e Maintain stockpile surfaces in a coarsely structured condition to promote infiltration and
minimise erosion until vegetation is established or erosion controls are applied.

e Install drainage and sediment control measures, including clean water diversions, in-pit sumps,
and sediment dams as outlined in the SWC Water Management Plan, before commencing any
clearing activities.

e Monitor and maintain rehabilitation efforts until post-mining land use criteria are met and land
is relinquished.

e Store and manage hydrocarbons and hazardous materials appropriately to prevent land
contamination.

The assessment of potential impacts associated with the Project considered a range of risks to soil and
land resources, primarily during the construction and operational Project phases. The main potential
impacts include increased construction phase erosion, soil compaction, and loss of topsoil, which can
adversely affect land suitability, and operation phase soil contamination from hazardous spills and soil
compaction.

These potential impacts can be effectively controlled through the implementation of the above
mitigation and management measures. By implementing these mitigation and management measures,
the rehabilitation of the land to a condition suitable for post-Project land use can be achieved, ensuring
that long-term effects on soil and land resources will remain minimal.

Page 69



South Walker Creek Mine
Environmental Authority Amendment Application Supporting Information — September 2024

Al

z stanmore

5.AIR QUALITY

5.1 Air Quality Policy and Guidance

An air quality desktop review was conducted to assess potential air quality impacts related to the
Project. The assessment was prepared with reference to the following policy, guidance and approval
requirements:

e Environmental Protection (Air) Policy 2019 (EPP(Air)).

e The National Environment Protection Measures (NEPMs) for Air Quality.

e DESI Guideline Application Requirements for Activities with Impacts to Air ESR/2015/1840.
e The EA for the SWC mine.

The purpose of the EPP(Air) is to achieve the relevant qualities and environmental values that are
conducive to:

e Protecting the health and biodiversity of ecosystems.
e Human health and wellbeing.

e Protecting the aesthetics of the environment, including the appearance of buildings, structures
and other property.

e Protecting agricultural use of the environment.

The NEPMs set out agreed national objectives for protecting or managing aspects of the environment.
The NEPM provides monitoring, assessment and reporting procedures for seven ‘criteria’ pollutants that
are widespread in urban environments and are used as key indicators of air quality:

°  PMyo.

e PM;s.

e Nitrogen dioxide (NO.).
e Carbon monoxide (CO).
e Ozone (03).

e Sulphur dioxide (SO,).
e Lead (Pb).

The desired environmental outcome of the NEPM is to achieve ambient air quality that minimises the
risk of adverse health impacts from exposure to air pollution. The NEPM standards have been set at a
level intended to adequately protect human health and wellbeing, and are intended to be applied to air
quality experienced by the general population in a region and not to air quality in areas in the region
affected by localised air emissions, such as individual industrial sources or projects. The NEPM also only
provides guidance relating to air in the external environment and does not include air inside buildings or
structures.
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The current standards in the NEPM relevant to the Project correspond to the EPP (Air) objectives
protecting the health and wellbeing environmental values. The NEPM standards relevant to the Project
are consequently addressed by the air quality objectives in the EPP (Air). The EPP (Air) provides a
framework for guidelines and objectives for air quality management, whereas the current EA
operationalises these guidelines through specific air quality conditions, regulations, and enforcement
actions. The SWC Environmental Monitoring Procedure (2021) has been developed in line with the EPP
(Air) and the EA.

This section presents the air quality assessment, inclusive of a summary of management measures and a
risk assessment of impacts to the air shed and sensitive receptors.

5.2 Topography and Land Use

The topography of the area surrounding SWC is gently rolling hills in a rural landscape with elevated
topography to the west of the SWC mine. The ground elevation ranges between 160 m to 550 m within
a 30 km by 30 km area surrounding the site.

The Project area and surrounding receptors, relative to local topographical features, are shown in
Figure 5-1 below. The Project area is bordered by the Coppabella mine to the south, and features barren
land with scattered residences north, west and east of the site.

Air emissions from the existing SWC and Coppabella mine operations primarily consist of particulate
matter, while the Project's emissions of interest focus on CO, NO, and NOx.

Emissions from fossil fuel combustion in mining equipment at the SWC mine and surrounding
operations is spread over a wide area and are unlikely to significantly affect ambient pollutant levels at
nearby sensitive receptors. Therefore, cumulative impacts from fossil fuel combustion at these mines
were not detailed in this Project's assessment.
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5.3 Sensitive Receptors

Sensitive receptors near the Project area were identified based on a desktop review that included a
review of historical information and an analysis of available aerial imagery. These locations are shown in
Table 5-1 and Figure 5-2.

The EA for SWC Mine provides clarification of the definition of a sensitive receptor as follows, “a
sensitive place where the property is owned by Stanmore or a related entity, or there is an alternative
arrangement in place, is not a potential sensitive receptor”. Receptor R3 and R4 are not considered to
be a ‘sensitive receptor’ as they are owned by Stanmore. An alternative arrangement is in place for R7
and hence this is not considered to be a sensitive receptor.

Table 5-1 Surrounding Receptors

Easting (m) Northing (m) Ownership/Agreement Status

R1 Mountview 659,930 7,598,543 Privately owned

R2 Harrybrandt 658,122 7,579,031 Privately owned

R3 Tootoolah 658,168 7,581,489 Stanmore owned

R4 St Albans (current 643,500 7,601,808 Stanmore owned

location)

R6 Strathfield Homestead | 654,736 7,594,782 Privately owned

R7 Strathfield Cottage 651,441 7,595,314 Privately owned, alternative
arrangement (commercial agreement) in
place

R8 Unidentified 662,276 7,596,476 Privately owned

R9 Unidentified 650,314 7,580,119 Privately owned

R10 | Unidentified 648,522 7,579,995 Privately owned

R11 | Unidentified 642,497 7,610,225 Privately owned

Shaded receptors are not considered sensitive receptors

5.4 Monitoring Locations

Stanmore carries out air quality monitoring for the SWC mine operations for internal purposes (i.e. not
EA compliance monitoring) (SLR, March 2024). The monitoring is performed at three locations as
presented in Figure 5-2 and summarised in Table 5-2.

The procedures and frequency of monitoring are in accordance with the conditions outlined in the EA.

Monitoring is initiated based on complaints or requests from the administering authority and includes
proactive checks at strategically identified sensitive locations. Historical monitoring of real-time dust
monitors (EBAMs) at Strathfield and Glendaloch has gained sufficient monitoring data to inform a
baseline. Monitoring at the North Site is undertaken to inform future expansions. The results of the air
quality monitoring are set out in Section 5.6. All monitoring locations were selected in general
accordance with AS/NZS 3580.1.1: 2016 Methods for sampling and analysis of ambient air: Guide to
siting air monitoring equipment.
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Table 5-2 Monitoring Locations
Name Easting (m) Northing (m) Location Type
Glendaloch 672,604 7,596,799 Background
Strathfield Cottage 651,441 7,595,314 Residential - Considered Sensitive Receptor
North Site 6,372,14 7,604,236 Background

Source: SLR, March 2024
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5.5 Air Quality Indicators

5.5.1 Particulate Matter Indicators

Air quality indicators associated with mine operations are primarily those of fugitive particulate matter
(dust) emissions. Other gaseous emissions from mine operations, such as NOy, CO, and CO; are typically
from mobile plant operating over a large area, and hence not typically resulting in concentrations of
concern. Greenhouse Gas emissions associated with the Project are discussed in Section 14.

Particulate matter has the capacity to affect human health and to cause nuisance effects, and is
categorised by size and/or by chemical composition, with the potential for harmful effects depends on
both. In air quality assessments, particulate size ranges are commonly described as:

e TSP —refers to all (total) suspended particles in the air. In practice, the upper size range is
typically 30 micrometres (um) to 50 um.

e PMyo— refers to all particles with equivalent aerodynamic diameters of less than 10 um.

e PM,s— refers to all particles with equivalent aerodynamic diameters of less than 2.5 um
diameter. These are often referred to as ‘fine’ particles and are a sub-component of PMjo.

e Deposited dust — refers to particulate matter that has settled out of the air and is measured as a
dust deposition rate, which is dust settled out over a given area and time under the influence of
gravity. Deposited dust can include particles of any size, but it generally comprises particles
larger than 20 um in diameter that rapidly settle out of the air near the point of emission. It is
measured to assess if an emission source is causing a nuisance, such as soiling of property and
materials, including rainwater tanks.

Both natural and anthropogenic processes contribute to the atmospheric load of particulate matter.
PMy is derived primarily from mechanical processes, resulting from the suspension of dust, soil, or
other crustal materials from roads, farming, quarrying, and dust storms, but can also include sea salts,
pollen, mould, spores, and other plant parts.

Fine particles, or PM; s, are derived primarily from combustion processes, such as vehicle emissions,
wood burning, gas, diesel or coal burning for power generation, hazard reduction burns, and bush fires.
Fine particles also consist of transformation products, including sulphate and nitrate particles, and
secondary organic aerosols formed from volatile organic compound emissions.

The size of particles determines their behaviour in the respiratory system, including how far the
particles are able to penetrate, where they deposit, and how effective the body's clearance mechanisms
are in removing them. Additionally, particle size is an important parameter in determining the residence
time and spatial distribution of particles in ambient air, which are key considerations in assessing
exposure.

While PM,s, and particularly the ultrafine sub-micron particles within PM, s, may penetrate beyond the
larynx and into the thoracic respiratory tract, and therefore are considered more harmful than the
coarser component of PMjo, mining activities have the potential to generate significantly greater
emissions of PM1o. The monitoring program therefore focuses on PMyj.

Page 76



South Walker Creek Mine

. stanmore . . R . .
% Environmental Authority Amendment Application Supporting Information — September 2024

5.5.2 Air Quality Assessment Criteria

Criteria adopted for this assessment are summarised in Table 5-3. These criteria were adopted from
Section 5.1.

Table 5-3 Adopted Assessment Criteria
Indicator Criteria i Averaging Source
period
PM10 50 pg/m?3 24 hour EPP (Air) 2019
50 pg/md 24 hour EMPL00712313*
25 pg/m? Annual EPP (Air) 2019

*Exceedances due to events that cannot be managed by the environmental authority holder, such as bushfires, fuel reduction
burning for fire management purposes or dust storms will not be considered to be in breach of condition B4 if the environmental
authority holder can demonstrate that the exceedance was caused by such events.

5.6 Existing Air Quality

The SWC mine maintains two EBAM real-time dust monitors. These are strategically positioned at the
following locations:

e Strathfield near field monitor- Located 20 m east of the nearest sensitive receptor and
approximately 200 m north-northeast of a railway line. The surrounding area is cleared land and
free from obstructions.

e Glendaloch near baseline monitor - Located approximately 4 km southwest of the Town of
Nebo, situated in an open paddock with no nearby obstructions. The site has the potential for
air quality emissions from agricultural activities in adjacent fields.

e North Site- Located approximately 4 km northwest of the Kemmis 2 Pit, situated in an open area
free from obstruction. The surrounding area is partially cleared land currently used for grazing.
Intermittent mustering activity is noted to occur along a fence line situated 50 m to the north.
This location is intended to provide additional background information for the mine as
operations move north from the current operational activity, reflecting the impact of terrain
features to the west of Kemmis pit.

The monitoring data from these monitors provide regional ‘background’ (Glendaloch station) and
‘downwind’ PMyq (Strathfield Cottage) concentration levels at the nearest sensitive receptor. The data
collected from these monitors are provided to technical experts for assessment.

For the purposes of estimating background levels for this project the 24 hour average concentration of
PM1o, and hourly averaged data from the Strathfield Cottage receptor has been used, due to the
similarity in proximity to the SWC mine. The 70%" percentile 24 hour average concentration of PMy of
21.4 pg/m3 was chosen for the purpose of this study given the similarity in proximity to the SWC mine.
The Strathfield Cottage dataset recorded a total of seven annual exceedances of the EPP(Air) objective
of 50 ug/m? for the 24 hour average concentration of PM1o. Exceedances of the 24-hour average
criterion were recorded on different dates and were not reflected at the Glendaloch monitoring site
indicating that the exceedances were contributed to by dust sources local to the monitoring location
and not regional dust events.

Table 5-4 below provides a summary of the 24-hour average PM1o concentrations recorded at two
monitoring stations, Glendaloch and Strathfield Cottage, for the period from 1 January 2023 to 31
December 2023. These values serve as basis indicators to assess the air quality in these locations.
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These values show that the regional ‘background’ is consistently within criteria, and that the ‘downwind’
PM1o concentration levels are likely to be affected by mining operations, with higher annual average
PMjio concentrations, and occasional exceedances.

Table 5-4 Summary of 24-Hour Average PM10 1 January 2023 to 31 December 2023*
Receptor location Maximum PM10 24-hour Annual average PM10  Exceedances to the 24-
average concentrations concentrations hour average project
criteria
Glendaloch 24.2 ug/m3 8.8 ug/m3 0
Strathfield Cottage 78.9 ug/m3 21.4 pg/m3 7

# Both stations experienced prolonged periods (several months) of no data capture during this monitoring period potentially
meaning that the 75% data capture rates recommended by NEPM were not met and some seasons were not captured in the
monitoring data presented. Comparison to monitoring data captured by the Department of Environment, Science and
Innovation however indicates that this is not likely to heavily influence the outcomes of the monitoring program.

5.7 Potential Impacts

Modelling of dust from construction activities is generally not considered appropriate, as emission rates
can vary significantly depending on a combination of the activity and prevailing meteorological
conditions (i.e. rainfall and wind speed), which cannot be reliably predicted.

Exploration activities will include activities such as vegetation trimming, slashing, and operation of heavy
and light vehicles, and drill rigs. In specific and infrequent instances, the installation of access tracks and
drill pads may require minor localised earthworks. These activities may result in the following potential
impacts:

e Dust and particulate matter has the potential to cause nuisance at sensitive receptors.
e Dust deposition may impact vegetation.
e Dust and particulate matter may impact human health at sensitive receptors.

The dust and particulate matter generated by the Project activities will be small scale, localised and
short duration, with typically three drilling rigs (and corresponding activities) operating at any one time.

The dust and particulate matter will be controlled using existing management measures used across the
SWC mine (e.g. water trucks for dust suppression).

In view of the above, the dust and particulate matter generated from the Project will likely be negligible
to low and within the existing EA conditions.

5.8 Risk Assessment

The potential air quality impacts were assessed to provide an overall risk rating, of which details are
provided in Table 5-5.

The risk of air quality impacts is low due to the scale and location of the activities, prevailing easterly
and south-easterly winds in the region and the low intensity of the proposed activities. Any realised
impacts to the air shed and sensitive receptors will be negligible to low.
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Table 5-5 Air Quality Risk Assessment
Potential Impact Likelihood Consequence  Risk Rating Justification
Dust and/ or particulate matter exceeds levels | Unlikely Low Low Due to the minor scale of the proposed activities the risk of dust
authorised by the EA at a sensitive receptor or and particular matter exceeding the levels authorised by the EA
commercial place. is low.
Dust and/ or particulate matter causes nuisance | Unlikely Low Low Due to the minor scale of the proposed activities there is a low
at sensitive receptors. risk that dust and/or particulate matter causes nuisance at

sensitive receptors.

Dust fall-out may impact vegetation Unlikely Low Low Due to the minor scale of the proposed activities the impact of
dust fall-out to vegetation will be low.

Dust and particulate matter may impact human | Unlikely Low Low Due to the minor scale of the proposed activities, there will be a
health at sensitive receptors. low impact to human health at sensitive receptors.
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5.9 Mitigation and Management Measures

The potential impacts to the air shed and sensitive receptors as a result of the proposed activities will be
managed through current practices used to control dust and particulate releases including spraying
roads for dust suppression, speed limits, and minimising clearing of vegetation. These management
measures will be in line with the conditions outlined in the current SWC Dust Management Plan.

In compliance with the requirements outlined in the SWC EA, effective dust suppression measures are
necessary to prevent any environmental nuisance resulting from mining activities. Dust monitoring
activities at SWC are primarily initiated in response to complaints or as per requests from the DESI, as
specified in the EA Conditions. Additionally, proactive monitoring is conducted at strategically identified
locations sensitive to dust deposition for informational purposes. Prior notification to landowners is a
courtesy extended before accessing their properties for monitoring activities.

The proposed dust management strategies will align with the current SWC Dust Management Plan to
ensure coverage of all activities. The assessment predicts that the Project will not exceed any air quality
objectives at the identified sensitive receptors.

Page 80



South Walker Creek Mine

\
% stanmore ) . o . -
I Environmental Authority Amendment Application Supporting Information — September 2024

6. NOISE AND VIBRATION

A Noise and Vibration Impact Assessment report (SLR, August 2024) has been prepared for the Project
and is included as Appendix A. The assessment involved modelling of the Project’s operational noise and
vibration emissions and assessing these in the context of total mine noise at the nearest receptors
surrounding the Project. The noise and vibration impact assessment is summarised below.

6.1 Environmental Values

6.1.1 Sensitive Receptors

Potential sensitive receptors surrounding the SWC mine, detailed in Table 6-1 and Figure 6-1, have been
identified based on a desktop review that included a review of historical information and analysis of
available aerial photographic images. As per the EA definitions, a potential sensitive receptor is not a
sensitive place where the property is owned by Stanmore or a related entity, or there is an alternative
arrangement in place.

Table 6-1 Receptors Surrounding the Project
ID Receptor Name Easting Northing Approximate Ownership/Agreement Status
(m)* (m)* Distance to
Closest Drill
Pad (km)
R1 Mountview 659,930 7,598,543 7.1 Privately owned
R2 Harrybrandt 658,161 7,578,973 9.1 Privately owned
R3 | Tootoolah 658,168 7,581,489 6.6 Stanmore owned (not a sensitive
place)
R4 | St Albans (current | 643,500 7,601,808 4.2 Stanmore owned (not a sensitive
location) place)
R5 | St Albans 648,625 7,601,821 7.5
(proposed
relocation) 2
R6 | Strathfield 654,736 7,594,782 2.4 Privately owned
Homestead
R7 Strathfield 651,441 7,595,314 2.7 Privately owned, alternative
Cottage arrangement (commercial

agreement) in place (not a
sensitive place)

R8 Unidentified 662,276 7,596,476 7.2 Privately owned
(7WHS139)

R9 Unidentified 650,314 7,580,119 6.0 Privately owned
(5270SP144274)

R10 | Unidentified 648,522 7,579,995 6.7 Privately owned
(5270SP144274)
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ID Receptor Name Easting Northing Approximate Ownership/Agreement Status
(m)? (m)* Distance to
Closest Drill
Pad (km)
R11 | Kemmis Creek 642,497 7,610,225 4.8 Privately owned
Station
R12 | Unidentified 629,160 7,618,440 4.8 Privately owned
(185P104452)
R13 | Hail Creek Mine 639,167 7,621,317 5.4 Glencore owned
Camp
Note 1: GDA 1994 MGA Zone 55 projection.
Note 2: No longer being considered for relocation

Page 82



640,000

L

R13lHail Creek Mine Camp (G55

3002 \
%

\S,
e@[

7,620,000

R12!/Unidentified

7,610,000

7,600,000

7,590,000

Data Source:

Aerial Imagery: ESRI Basemaps, 2022
Mining Lease and Mineral Development
License: © State of Queensland
(Department of Resources), 2024
Project areas supplied by client

— LEGEND

Coordinate System:  GDA2020 MGA Zone 55 Sensitive Receptor
Scale: 1:200,000 at A4

Railway
Project Number: 620.040822.00001

Existing Road
Date Drawn: 27-Sep-2024
Watercourse
South Walker Creek Mine

Gas Project Study Buffer

* h N
TIEY creek Road
SEn ot 7

i 650,000 660,000

P

A

is|CreekiStation.

R/ Mountview,

R7 Strathfield Snigenticd

Strathfield

DI UINCS

,3@

%
©

(oOp

R3Tootoola

Peak Downs '
R9 Unidentified :
Unidentified R2 Unidentified

N2
%
o0,
)

SOUTH WALKER CREEK
EA AMENDMENT PROJECT

LOCATION OF SENSITIVE
RECEPTORS

DISCLAIMER: All information within this document may be based on external sources. SLR Consulting Pty Ltd makes no warranty regarding the

data’s accuracy or reliability for any purpose.

FIGURE 6-1

Path: \\au.slr.local\Corporate\Projects-SLR\620-BNE\620-BNE\620.040822.00001 Stanmore SWC EA Major Amendmen\07 SLR Data\01 CADGIS\GIS\ArcPro\Stanmore SWC EA Major Amendment\Stanmore SWC EA Major Amendment.aprx\620040822_ANV_F06-01_Location of Sensitive Receptors



South Walker Creek Mine

E stanmore . . L : -
%1 Environmental Authority Amendment Application Supporting Information — September 2024

6.1.2 Existing Acoustic Environment

A long-term proactive noise monitoring campaign was undertaken by the SWC mine at the St Albans
Homestead (Receptor ID R4) between May 2013 and December 2021 for the purpose of monitoring
SWC mine noise at the receptor. Monitoring at St Albans Homestead ceased when the property was
purchased by the SWC mine.

A summary of background noise levels measured during the long-term monitoring period is summarised
in Table 6-2.

Table 6-2 Summary of Long-term Noise Monitoring Results at R4
Monitoring Ambient LAeq Noise Levels, dBA Average Background Level LA90, dBA
tocation Daytime Evening Night-time Daytime Evening Night-time
R4 St Albans 46 39 38 27 30 27
Homestead

From analysis of the noise monitoring data captured between 2013 and 2021, SLR note the following:

¢ In general, background noise levels during the night-time period occur in the range of 20-30 dBA
Lago and the average maximum noise levels typically range between 30-40 dBA.

e Dominant ambient noise sources at St Albans included:
o The effects of weather (including wind, rain, thunder etc.).
o Noise from insects (particularly during the warmer months of the year).
o Noise from cattle (that can often be heard grazing close to the noise logger).
o  Bird song (which are especially prevalent during sunrise and sunset periods).
o Occasional coal train noise.

¢ Inthe absence of the above dominant ambient noise sources, noise from operations at the SWC
mine was audible at St Albans particularly during certain seasonal or weather conditions such as
temperature inversion conditions. SWC mine noise, when audible at St Albans, includes haul
trucks, dozers on waste dumps, occasional tonal reversing alarm noise and horn blast signals.

Of the above, the observation most relevant to this study is that background (i.e. Laso) noise levels are at
times below 30 dBA during the day, evening and night-time assessment periods. This is also expected to
be the case at other sensitive receptor locations listed in Table 6-1.

6.2 Assessment Method

The SWC mine currently operates in accordance with conditions prescribed in the EA (most recent
update taking effect from 16 July 2024). Condition C2 of the EA prescribes noise limits applicable at a
sensitive place or commercial place (refer also to the definition of ‘sensitive place’ and ‘alternative
arrangement’).
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Condition C1 of the SWC mine EA states that noise is not considered to be a nuisance if monitoring
confirms that noise does not exceed the noise limits specified in Table C1 of the EA. Long-term noise
monitoring carried out at the St Albans homestead has previously confirmed background noise levels
below 30 dBA during the day (i.e. 7:00 am to 6:00 pm), evening (i.e. 6:00 pm to 10:00 pm) and night-
time (i.e. 10:00 pm to 7:00 am) periods. In accordance with Note 4 (to Table C1 of the EA), a substituted
background noise level (‘bg’) of 30 dBA applies and therefore, in accordance with Note 3 (to Table C1 of
the EA), the determined noise limits applicable to noise from the SWC mine are presented in Table 6-3.

Table 6-3 Summary of Project Noise Limits

Sensitive Place

Noise level dBA Monday to Saturday Sundays and public holidays
RIS ERE 7 am to 6 pm to 9amto 6 pm to 10 pm to
6 pm 10 pm 6 pm 10 pm 9 am
LAeq,adj,15 mins 35 35 30 35 35 30
LA1,adj,15 mins 40 40 35 40 40 35

Commercial place

Noise level dBA Monday to Saturday Sundays and public holidays
measured as:

7 am to 6 pm to 9amto 6 pm to 10 pm to
6 pm 10 pm 6 pm 10 pm 9 am

LAeq,adj,15 mins 40 40 35 40 40 35

Given the dominant noise emission from the Project (i.e. drill rig noise) is anticipated to be quasi-steady
state in nature, the assessment herein will focus on the Laeq noise limits in Table 6-3.

6.3 Vibration

Condition C6 of the SWC mine EA prescribes vibration limits applicable at a sensitive place or Condition
C6 of the SWC mine EA prescribes vibration limits applicable at a sensitive place or commercial place.
Under Condition C6, the EA states that “vibration is not considered an environmental nuisance under
condition C5 if monitoring shows that vibration does not exceed the limits specified in Table C2."

It is noted that the SWC mine vibration criteria specifically refers to ground vibration from blasting,
however it is considered that the vibration limits relevant to the assessment of vibration from seismic
investigations given the limits are comparable to the building cosmetic damage criteria recommended in
British Standard 7385: Part 2-1993 Evaluation and measurement for vibration in buildings Part 2 (BS
7385). For continuous sources of vibration, BS 7385 recommends the following vibration limits:

e Peak component particle velocity limits of 7.5 mm/s at 4 Hz increasing to 10 mm/s at 15 Hz.

e Peak component particle velocity limits 10 mm/s at 15 Hz increasing to 25 mm/s at 40 Hz and
above.

The BS 7385 vibration limits are also displayed graphically in Figure 6-2.
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6.4 Noise Modelling

SoundPLAN modelled exploration program noise levels were predicted under neutral and adverse
weather conditions and assessed against the most stringent night-time period noise limit prescribed in
the current the SWC mine EA.

The results of the modelling of temperature gradient over the SWC mine indicated a greater than 30 per
cent occurrence of temperature inversions during the winter period. Therefore, temperature inversions
are considered to be a characteristic of the SWC mine region and must be considered as part of the
noise and vibration impact assessment.

Based on the above meteorological modelling, the default weather parameters recommended by the
Planning for Noise Control Guideline (Qld EPA, 2004) have been adopted to determine the effects of
meteorology on noise emissions from the SWC mine. The weather parameters applied to the noise and
vibration impact assessment are summarised in Table 6-4.

Table 6-4 Modelled Meteorological Conditions
Parameter Neutral Weather Adverse Weather
Temperature 100C 100C
Humidity 70% 90%
Pasqual stability class D F (representative of temperature inversion)
Wind speed 0m/s 2m/s
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6.5 Potential Impacts

6.5.1 Exploration Drilling

The noise levels predicted at each receptor for exploration drilling activities under neutral weather
conditions are detailed in Table 6-5. These predictions account for the combined effect of the three
loudest drill sites being drilled concurrently, representing the worst-case scenario. The drilling is
scheduled to occur only during daytime hours (typically 7:00 am to 5:30 pm), and the EA noise limits for
daytime are referenced in Table 6-5.

Table 6-5 Predicted Worst-case Exploration Drilling Noise Levels
Receptor EA Noise Limit LAeq,adj, Predicted Exploration Drilling
15min (dBA) 1 Noise Level LAeq,adj,15min
(dBA)
Neutral Weather
R1 Mountview 35 16
R2 Harrybrandt 35 12
R3 Tootoolah N/A 17
R4 St Albans (current) N/A 27
R5 St Albans (proposed) N/A 15
R6 Strathfield Homestead 35 36
R7 Strathfield Cottage N/A 35
R8 Unidentified 35 17
R9 Unidentified 35 19
R10 Unidentified 35 17
R11 Kemmis Creek Station 35 24
R12 Unidentified (185P104452) 35 15
R13 Hail Creek Mine Camp 35 22
Note: Greyed cells represent receptors that are not sensitive to the Project (i.e. either owned by Stanmore or an agreement
exists).
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The following observations are made from the results presented in Table 6-5:

e The highest predicted exploration drilling noise level at a sensitive receptor is 36 dBA Laeq at R6
(Strathfield Homestead), which occurs due to the proximity of drilling activities in the northeast
corner of ML 70131. This prediction is under worst-case conditions and results in a marginal
exceedance of 1 dB above the EA limit at R6®. This potentially indicates the need for targeted
noise mitigation measures. Limiting drilling to one rig in the north of ML 70131 is recommended
unless detailed design demonstrates consistent compliance at R6.

e Excluding R6, predicted noise levels comply with EA limits at all other surrounding sensitive
receptors.

¢ Inthe gas field, the highest predicted noise level of 19 dBA LAeq,adj,15min at receptor R9 is well
below the EA noise limit of 30 dBA Laeg,adj, 15min. This suggests compliance with EA limits for all
sensitive receptors in this area.

6.5.2 Seismic Investigations

Noise offset buffer distances, which represent the minimum separation distance required between
source and receptor to comply with the most stringent EA noise limit of 30 dBA Laeg,adj,15min, are
summarised in Table 6-6.

Table 6-6 Seismic Investigations Noise Offsets Buffer Distance

Seismic Vehicle Required Off-set Distance to Achieve the 30 dBA LAeq,adj,15min EA
Night-time Noise Criterion

Neutral Weather Adverse Weather
UniVib 750 m 1,150 m

In considering the offset buffer distances between the seismic work areas and sensitive receptors, and
the conservative nature of the predicted buffer distances, the noise levels from seismic investigations
are unlikely to impact sensitive receptors.
6.5.3 Vibration
Based on vibration measurements, the following offset buffer distances have been calculated:

e Approximately 20 m to comply with the 5 mm/s EA vibration limit.

e Approximately 200 m to be below the threshold of human perception (i.e. <0.15 mm/s’).

These calculations suggest that the risk of vibration-related impacts during seismic investigations is
negligible for all receptors.

6 Change in Sound Pressure Levels

In general, for human perception, a change of 1 dBA or 2 dBA in the level of a sound is considered to be indiscernible, while a 3
dBA to 5 dBA change corresponds to a small but noticeable change in loudness. A 10 dBA change corresponds to an
approximate doubling or halving in loudness.

7 British Standard BS 5228-2:2009, Code of practice for noise and vibration control on construction and open sites — Part 2:
Vibration, states “Human beings are known to be very sensitive to vibration, the threshold of perception being typically in the
PPV range of 0.14 mm/s to 0.3 mm/s”.
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6.6 Mitigation Measures

As a result of the predicted exploration drilling noise limit exceedances at sensitive receptor R6, the
following mitigation measures are recommended:

e ltis recommended that, at any time, only one RC drill rig operate in proximity to sensitive
receptor R6 to ensure compliance is predicted with the 35 dBA LAeg,adj,15min noise limit.

Outside of the potential for noise impacts and consequently mitigation requirements for sensitive
receptor R6, no specific noise mitigation measures are required as a result of the predicted compliance
of the Project with the assessment criteria.

It should be noted that the actual requirement/ extent of noise mitigation will be confirmed during the
detailed modelling/design stage of the Project.
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7.NON-MINING WASTE

This section addresses non-mining waste associated with the Project (i.e. not drill chips, topsoil, subsoil,
coal or carbonaceous material, which are addressed in Section 8).

The overall waste management strategy for the Project will consider the values and objectives of the
following pieces of legislation:

° EPAct.

e EP Regulation.

e National Waste Policy: Less Waste, More Resources 2018.

e Waste Reduction and Recycling Act 2011.

e Waste Reduction and Recycling Regulation 2011.

e Waste Reduction and Recycling (Waste Levy) Amendment Act 2019.

This section was prepared in consultation with the DES Application requirements for activities with
waste impacts. This guideline sets the environmental objective of ‘any waste generated, transported, or
received as part of carrying out the activity is managed in a way that protects all environmental values’.
This environment objective can be achieved by either:

e Waste generated, transported or received, is managed in accordance with the waste and
resource management hierarchy in the Waste Reduction and Recycling Act 2011.

e If waste is disposed of, it is disposed of in a way that prevents or minimises adverse effects on
environmental values.

7.1 Environmental Values

The environmental values to be enhanced or protected through waste management include the
following:

e The life, health and wellbeing of people.
e The diversity of ecological processes and associated ecosystems.
e Land use capability, having regard to economic considerations.

The Project will utilise the existing waste management system in place at the SWC mine that has been
developed in accordance with all relevant legislation and existing EA conditions in Schedule D.
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7.2 Potential Risks and Impacts

The following potential risks and impacts associated with the handling of identified wastes during reuse,
recycling, transport, treatment, and disposal have been identified, and are addressed in Section 7.4:

* Incorrect segregation of wastes, particularly regulated waste.
* Improper transport offsite and disposal at non-licensed facilities.
¢ Inadequate reprocessing of wastes onsite.

¢ Insufficient record maintenance associated with waste management, including waste transport
certificates for regulated wastes.

Potential sources of waste and land contamination associated with the Project include:
e Vehicle and plant maintenance operations.
e Refuelling and associated storage.
e Tyres.
e Waste disposal.
The waste that is generated at SWC mine more broadly can be segregated into the following main groups:
e General waste.
e Recycled waste.
e Regulated waste — hydrocarbons, oils, batteries and septic waste.
e Scrap metal.
e Scrap timber.

e Bulk rubber.
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7.3 Waste Generation

The waste anticipated to be generated from the Project are presented below in Table 7-1.

Table 7-1

Anticipated Waste Generation

Multi-Year Exploration Program

Waste Type

Source Details

Description

Rate / Quantity
Generated

Waste
Classification

Liquid Wastes

water

primarily during drilling and site preparation
activities. Oil and grease from machinery, and
chemicals used during the drilling process to
lubricate the drill bit and carry rock cuttings to
the surface.

Dirty water Transporting drill Generated primarily during drilling and site Limited. Regulated waste
cuttings preparation. This can result from the interaction
Drilling Operations of water with drilling fluids, soil, and machinery,
. leading to the introduction of pollutants. Water
Site Runoff . . - s
is used for cooling drill bits, stabilising
Equipment Cleaning boreholes, dust suppression, and equipment
cleaning and transporting drill cuttings.
Contaminated and oily Drilling Operations Contaminated and oily water is generated Limited. Regulated waste

Waste Oil/ Lubricant/
Coolant

Machinery
Operations
Maintenance
Activities

Waste oil and coolant are by-products of
equipment operation and maintenance of
equipment and machinery during mining
exploration.

Generated sporadically
during maintenance
activities.

Regulated waste

Solid Wastes

Rock Cuttings

Drilling Operations

Inert rock drill chips, topsoil and sub-soil.
Discussed in Section 8.

Discussed in Section 8.

Discussed in Section
8.
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Multi-Year Exploration Program

Waste Type Source Details Description Rate / Quantity Waste
Generated Classification
Used Operational Machinery Drilling equipment components (e.g., worn drill | Generated sporadically Regulated Waste
Equipment Operations bits, used casings), used oil filters and batteries. | during maintenance
Maintenance activities.
Activities
Scrap Light and Heavy Machinery Any tyre from a vehicle, that is no longer Generated sporadically Bulk Rubber
Vehicle Tyres Operations required for us. during maintenance
Maintenance activities.
Activities
General Construction Vegetation Clearing Generated from site preparation and the Limited. Green Waste
construction of infrastructure necessary for
exploration.
Where rate/quantity provided is considered ‘limited’ this indicates the waste stream is likely to be very small, or generated during campaign (e.g., maintenance) events. SLR
has not quantified these volumes.
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Gas Drainage Project

Waste Type Source Description Rate / Quantity Waste Classification
Generated

Liquid Wastes

Waste Qil/ Lubricant/ Machinery Waste oil and coolant are by-products Generated Regulated waste
Coolant Operations of equipment operation and sporadically during

Maintenance maintenance during gas drilling maintenance

Activities preparation. activities.
Contaminated and oily Drilling Operations Contaminated and oily water is Limited. Regulated waste
water generated primarily during drilling and

site preparation activities. Oil and
grease from machinery, and chemicals
generated during the drilling process to
lubricate the drill bit and carry rock
cuttings to the surface.

Dirty water Drilling Operations Water used for site operations, Limited. Regulated waste
Maintenance including dust suppression, equipment
Activities washing, and sanitation.

Produced Water Drilling Operations Water that comes to the surface well Limited. Regulated waste

head with the gas drainage and
collection. This will be deposited back
into the current SWC waste
management system, following the
SWC waste management and SWC
water management practices.

Mud and Slurry Drilling Operations Drilling mud is continuously circulated Limited. Regulated waste
Maintenance down the well to the drill bit and back
Activities up to the surface to remove cuttings.

The used mud, which picks up
contaminants and particles, becomes a
waste liquid.
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Gas Drainage Project

Waste Type Source Description Rate / Quantity Waste Classification
Generated
Solid Wastes
Drill Cuttings Drilling Operations Generated during drilling as the drill bit | Limited. Regulated waste
penetrates and breaks up rock and soil.
As drilling progresses, these materials
are brought to the surface along with
drilling fluids.
Produced Solids Drilling Operations As gas is extracted natural impurities Generated Regulated Waste

Maintenance

and particulates (such as sand and
minerals) can be carried up with the gas

sporadically during
maintenance

Activities
or settle in the production equipment. activities.
These solids can accumulate in
separators and other equipment used
in the gas collection process.
Used filters, spent catalysts | Drilling Operations Wastes generated from routine Generated Regulated Waste

and other operational
residual wastes.

Maintenance
Activities

operational maintenance activities at
the project.

sporadically during
maintenance
activities.

Where rate/quantity provided is considered ‘limited’ this indicates the waste stream is likely to be very small, or generated during campaign (e.g., maintenance) events. SLR
has not quantified these volumes.
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7.4 Mitigation and Management Measures

7.4.1 Waste Management Hierarchy
Waste is managed by implementing the hierarchy of management principles:
Avoid and Reduce

Avoiding and reducing the use of unnecessary resources is the optimal waste management strategy.
Stanmore has adopted this policy across many activities at site. The planning stage of operations
considers the materials that will need to be used as well as the quantity. This means that their waste
generation is effectively minimised. This can be demonstrated in the planned construction of the
proposed project in which material quantities are estimated as per the design as to not waste any
resources. Purchasing materials in bulk also helps to reduce the amount of packaging waste created.

Reuse

Reusing waste resources reduces the amount of material needed to complete a process, as well as
reducing the waste generation. As the Project is a new development, the potential for waste reuse is
limited.

Recycle and Other Recovery

Where possible, wastes that can be recycled or recovered will be, however the location is remote and
there is a lack of recycling and resource recovery infrastructure in the Isaac region and surrounds.

Treat

The treatment of waste should be undertaken where practicable, particularly for any hazardous wastes;
however, it is not envisaged that any waste treatment will be required.

Dispose

Where a material cannot be processed or reprocessed or recycled by any alternative methods, its
disposal may be necessary. Stanmore strives to use this method of waste management as a last resort.

The proposed amendments do not propose any change to the amount or type of waste, including
regulated waste, being generated, handled or disposed of.

The SWC Waste Management Plan has been developed and implemented for SWC which includes
management and mitigation measures around the generation, handling and disposal of waste as is
required by Schedule D: Waste of the EA.

7.4.2 Waste Management Practices

o Segregation: Separation of waste streams (liquid and solid) at source to facilitate recycling and
proper disposal.

e Containment and Storage: Use of lined pits or containment areas to prevent groundwater
contamination.

e Transport and Disposal: Compliance with regulations for transporting hazardous and non-
hazardous wastes to designated disposal facilities.

e Monitoring and Reporting: Regular monitoring of waste generation, environmental impacts, and
reporting to regulatory authorities.
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The waste management practices employed for the Project are designed to address the specific
challenges associated with each type of operation. By focusing on waste segregation, containment and

storage, treatment, transport and disposal, and diligent monitoring and reporting, these practices aim to
minimise environmental impact and regulatory compliance.
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7.4.3 Specific Waste Management

Table 7-2 presents the proposed approach to managing operation and maintenance wastes for the Project.

Table 7-2

Operation and Maintenance Waste Management Approach

Waste Type Source Avoidance & Reuse Storage & Collection End Fate & Management
Liquid Wastes
Oily water Tank bunding, waste oil Not applicable Bunded areas will be inspected. Oily water to be collected from
storage, transformer Oily water will be temporarily temporary storage and taken for
compound stored on site in suitable recovery/disposal by a suitably
containers/tanks. licensed contractor.
Dirty water Plant washing Not applicable Drainage from washing controlled | Waste to be pumped out for

through a separator.

recovery or disposal by suitably
licensed contractor

Lubricant change
out

On-site maintenance

Not applicable

Temporary stored by maintenance
engineers in appropriate
containers/tanks for immediate
removal.

Removed and sent for recovery or
disposal by suitable licensed
contractors (as part of existing
services).

Wastewater On-site sewage disposal Not applicable Temporary stored in septic tank. Sewage to be periodically removed

(sewage) system. from septic tank by suitably licensed
contractor.

Solid Wastes

Oily wastes Maintenance activities Not applicable Removed following maintenance Transport in a vehicle by complying

(catalysts, activities. with the Regulated waste

lubricants, Collect by a suitably licensed framework and transport of

chemicals, fuels,
rags, filters)

waste management contractor.

Dangerous Goods Code, spill kits
consistent with Australian Standards
and waste tracking obligations.

General waste

General waste

Not applicable

Store on site in appropriate bins.

Collect by suitably licensed waste
management contractor.

Disposed of to a suitably licensed
landfill.
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Waste Type

Source

Avoidance & Reuse

Storage & Collection

End Fate & Management

General recycling

General recycling

Procure products that can be
reused or are provided in
reusable packaging or
containers. Separate where
possible.

Store on site in appropriate bins.

Collect by suitably licensed waste
management contractor.

Sent for recycling where services
are available.

Electronic wastes

Electronic wastes

Send for refurbishment or
back to supplier. Maintain
where feasible.

Store on site in appropriate
storage area (e.g., cages, skip bin
etc.,)

Send for e-waste recycling through
product stewardship schemes
where possible.
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7.4.4 Waste Storage

Wastes generated on site during operation of the facility will be stored in suitable containers or tanks.
Solid wastes will be stored in appropriate bins for removal. Electronic wastes are likely to be minor but
may be stored on pallets prior to removal for disposal or recycling.

7.4.5 Waste Servicing and Transport

All wastes requiring removal off site will be undertaken by a suitably licensed contractor. It is anticipated
that waste servicing will be part of a broader contract held by Stanmore for the overall mine complex,
with collections facilitated by the same contractors. Where regulated waste is removed, appropriate
tracking measures will be applied as per the requirements of Queensland’s EP Regulation.

7.4.6 Recycling, Resource Recovery and Disposal

Waste collected from the Project will be removed by a suitably licensed and qualified waste contractor.
Where possible, wastes that can be recycled or recovered will be, however given the remoteness of
location and lack of recycling and resource recovery infrastructure in the Isaac region, and surrounds,
the alternative end-fate will be disposal to an appropriately licensed landfill facility.

Non-mining waste generated can be effectively managed under the current EA conditions, and no
amendments to EA Schedule D Waste are necessary.
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8. GEOCHEMISTRY

This section presents an indicative estimate of the likely volumes of mining waste to be generated by
the Project.

This section also presents an overview of how mining wastes are managed at the SWC mine, and how
the Project’s mining waste can be accommodated within the existing facilities.

It is noted that this section addressed only mining waste. Non-mining waste and wastewater are
addressed separately in Section 7 and Section 10.

8.1 Project Mining Waste Volumes

The Project includes drilling approximately 500 drill holes, including establishment of drill pads and
access roads.

For the Multi-year Exploration Program - topsoil and sub-soil won from establishment of drill pads and
access roads will be retained on site in separate stockpiles for respread during rehabilitation works.
Hence, it is unlikely that there will be any excess topsoil or subsoil materials stockpiled from the Multi-
year Exploration Program.

For the Gas Drainage Project, minor quantities of topsoil and sub-soil may be won from the
establishment of the gas wells.

The volume of waste rock (exploration drill chips) is estimated as follows:
Number of drill holes = 500 (approximately)
Typical depth of drill holes =200 m
Typical diameter of drill holes =0.1 m
Volume of bank (in-situ) material generated =500 x 200m x pi x 0.1m?
=3,141m3

This is equivalent to approximately 6 m? (bank) per drill site. Or 9 m3 per drill site, assuming a 1.5 bulking
factor. The majority of this material will be used to backfill drill holes.

8.2 Mining Waste Characterisation

The Landloch Material Characterisation Study report for SWC mine (Dated February 2024) concluded
that coal rejects sampled were non-acid forming, and that Fresh Permian, Weathered Permian and
Tertiary spoils were unlikely to be Potentially Acid Forming.

While acid forming materials are not anticipated, the following waste characterisation objectives will be
adopted (if, and where necessary) from the Eligibility criteria and standard conditions for exploration
and mineral development projects (DESI, 2016), for the Project:

e Stanmore will, where practical, separate acid producing waste rock from benign waste rock.

e Stanmore will, where practical, dispose of acid producing waste rock in an excavation or pit and
backfill as soon as practical. Backfill the excavation or pit containing acid producing waste rock
with benign, low permeability material and seal the excavation or pit with a compacted capping
layer at least 1 m thick.
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This approach will be implemented at the direction of the supervising resource geologist, who will seek
to visually characterise carbonaceous waste (drill chips from the coal seams, roof, floor, shales etc.) that
could potentially be saline or acid generating, for disposal in the SWM mine waste rock dumps.

Non-carbonaceous and likely inert materials will be retained for disposal in situ, as discussed below.

8.3 Proposed Mining Waste Management

Excess topsoils and subsoils (generated from the waste collection project) will be stored separately in
existing SWC mine topsoil and sub-soil stockpiles, or used directly for rehabilitation of mine affected
land.

For the Multi-year Exploration Program, drill chips will be used to backfill the drill holes or drilling mud
sumps.

It is anticipated that there will be only a fraction of the waste rock from each drill site remaining
following backfilling of drill holes, coal sampling and waste rock sampling.

8.4 Potential Risks and Impacts

The management of excess topsoil, sub-soil and waste rock (drill chips) will be via standard industry
practices in the Bowen Basin coal mines.

The volumes of mining waste associated with the Project represent a negligible increase in the mining
waste volumes for the current SWC mine operation.

No impacts to land or water are anticipated from the proposed management of mining waste for the
Project.

No amendments to the existing EA are proposed for the management of mining waste associated with
the Project.
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9. GROUNDWATER

9.1 Introduction

9.1.1 Overview of Groundwater Impact Assessment

WSP prepared a Groundwater Impact Technical Report for the Project (WSP, August 2024). The report is
provided in full in Appendix B, with extracts from the report transcribed with minor (non-technical)
edits in this section, to provide a summary of the groundwater impact assessments presented in the
report. Additional text and data from AGC 2023 (Report on Groundwater Monitoring Plan Review for
Environmental authority EMPL00712313 South Walker Creek Coal Mine (Australian Groundwater
Consult Pty Ltd, 2023)) are referenced accordingly.

The Project requires the extraction of groundwater from the target coal seams. Groundwater is
removed from the gas production wells to depressurise the coal seams to generate gas flow and
maintain operational gas pressures. Average groundwater extraction rates over the 15-year period are
estimated to be approximately 41 m3/day. All water extracted will be managed in the existing mine-
affected water system, with annual production from the gas field estimated to be between 0.5 to 1.0 %
of the annual water usage for SWC. No treatment of water is proposed to be undertaken as part of the
Project, and no water will be stored at the gas fields.

Appendix B includes the results of a numerical groundwater model that was developed to evaluate
potential short-term and long-term impacts on groundwater resulting from coal seam water extraction
and planned exploration drillholes to inform the design and development of the Project, and changes in
groundwater quality.

9.1.2 Overview of Scope and Methodology

Appendix B presents the results of a desktop-based review of available information and regulatory
framework to determine the environmental values of groundwater resources relevant to the Project.

The subsequent groundwater modelling and impact assessment consisted of three stages (WSP, 2024):

e Stage 1: The development of a conceptual hydrogeological model of the Project area and
surrounds using past assessments carried out by Golder (2022), site datasets provided by
Stanmore (groundwater levels and groundwater quality data) as well as publicly available
datasets (QLD Globe and SILO).

e Stage 2: The development of a numerical groundwater flow model of the Project area, SWC
mine and surrounds, and the use of this model to assess the likely impacts of the Project on
groundwater elevations, flow directions, environmental values and any sensitive receptors,
including groundwater-dependent ecosystems.

e Stage 3: The assessment of the impacts of gas production water use in accordance with the
applicable water management regulations and guidelines.
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9.1.3 Regional Study Area and Gas Drainage Project Area - Spatial Boundaries

Study areas were defined to identify potential effects arising from the Project on Environmental Values
(EVs). Additionally, a broader Regional Study Area encompassing the entire SWC Mine area and its
surroundings was defined. These areas are described below, along with their relevance to the current
study:

e Gas Drainage Project area: The local study area for assessing immediate impacts, including the
vicinity of the proposed gas extraction wells and a buffer of approximately 5 km from proposed
well locations. The Gas Drainage Project area is designed to be large enough to effectively
analyse and mitigate potential effects from the Project on the receiving environment, but not so
large as to dilute or confound Project-related effects with other human-induced and natural
influences.

e Regional Study Area: This encompasses the entire SWC Mine area and its surroundings, serving
as the basis for the numerical model domain. It is designed to include a large enough region to
analyse broad regional effects of the Project on existing groundwater users and to account for
induced effects and cumulative impacts from nearby mining operations.

9.1.4 Temporal Boundaries

Temporal boundaries for the Gas Drainage Project related effects are defined in terms of the Project
phases:

e Baseline — covers ecological, physical and human-related characteristics of the environment
such as groundwater flow direction, groundwater pressure, connectivity between aquifers,
existing users, flow direction etc., as characterised prior to the initiation of the construction
phase.

e Construction —includes all activities associated with Project construction and before
commencement of gas extraction, including development of drill pads and construction of the
gas field in the south-western area of ML4750.

e Operations —includes ongoing gas extraction and processing with associated extraction and
separation of groundwater, including transport of gas and water through the collection system.

e Decommissioning — all activities to decommission gas field and remove equipment and materials
from the Project, including the proper abandonment of bores, restoration of drainage patterns
to stable long-term conditions and implement the final rehabilitation procedures to prevent
erosion and restore vegetation cover.

e Closure — refers to conditions following the decommissioning of the Project and completion of
closure works.

9.2 Environmental Values

9.2.1 Desktop Literature Review

A desktop assessment was carried out for the regional study area to establish the baseline groundwater
conditions, potential connectivity between aquifers, environmental values, and potential receptors. The
desktop assessment utilised data and information provided by Stanmore, past assessments carried out
by Golder Associates Pty Ltd, and publicly available reports and data. A list of data and documents
accessed is provided in Appendix B.
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9.2.2 Environmental Values and Water Quality Objectives

The Environmental Protection (Water and Wetland Biodiversity) Policy 2019 (EPP (WWB)) states the
relevant EVs and Water Quality Objectives (WQOs) for water and provides the relevant water quality
guidelines and indicators for protecting these values. EVs of specific waters to be protected or
enhanced, such as those within the vicinity of the Project, are defined in Schedule 1 of the EPP (WWB).

These values encompass direct uses including water supply for (where relevant) drinking water,
irrigation and stock watering, as well as recreational, aesthetic uses and the inherent cultural and
spiritual values of waterways. The EPP (WWB) defines EVs and WQQOs for the surface and groundwater
environment in Queensland as a measure for maintaining and/or improving the long-term provision of
these services.

It should be noted that due to the significantly high electrical conductivity (EC) values measured in
groundwater at the Project area, it is unlikely that the environmental values for drinking water will be
met, and this EV is not considered further.

This Project is located within the Fitzroy Basin and the EVs for this area are set out under the plan Isaac
River Sub Basin Environmental Values and Water Quality Objectives — Basin No. 130 (part), including all
waters of the Isaac River Sub basin (including Connors River) September 2011. The Project falls within
the Connors Groundwaters zone. Under this document, the EVs and WQQOs attributed to this zone are
summarised in Table 9-1.

Table 9-1 Environmental Values and Water Quality Objectives

Environmental Values Water Quality Objectives

Water supply —irrigation Uphold Australian and New Zealand Environment Conservation Council
(ANZECC) objectives for pathogens and metals.

Water supply —farm use Refer to Australian Water Quality Guidelines (AWQG) for objectives.
Water supply — stock water Objectives as per AWQG, including median faecal coliforms <100 organisms
per 100 ml.

Water supply — industrial use No WQOs provided.

Aguatic ecosystems Where groundwaters interact with surface waters, groundwater quality should
not compromise identified EVs and WQOs for those waters. Otherwise WQQ'’s
are set for the chemistry zone (Zone 34 applies to the Project location).

Cultural, spiritual and Protect or restore indigenous and non-indigenous cultural heritage consistent
ceremonial values with relevant policies and plans.

Source: WSP 2024.

9.2.3 Groundwater Quality

Groundwater samples have been collected in the regional study area since 2003 and hydrochemistry
trends for the SWC mine assessed in previous studies by CDM Smith (2016) and Golder (2018a; 2022;
2023). The groundwater quality review presented in Appendix B is summarised below. The groundwater
data has also been updated with recent monitoring data collected at the SWC mine (Report on
Groundwater Monitoring Plan Review for Environmental Authority EMPL00712313 South Walker Creek
Coal Mine (Australian Groundwater Consult Pty Ltd (AGC), 2023)).
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9.2.3.1 EA Groundwater Trigger levels

The EA groundwater trigger levels are set out below in Table 9-2.

Table 9-2 Groundwater Trigger Levels — EPML00712313

Quality Characteristic

6.5-8.5

pH pH units 6.5-8.5
Electrical Conductivity uS/cm 8910 8910
Sulfate mg/L 318 318
Dissolved Aluminium mg/L 0.055 0.055
Dissolved Antimony mg/L 0.009 0.009
Dissolved Arsenic mg/L 0.013 0.013
Dissolved Iron mg/L 0.85 0.70
Dissolved Mercury mg/L 0.0006 0.0006
Dissolved Molybdenum mg/L 0.034 0.034
Dissolved Selenium mg/L 0.011 0.011
Dissolved Silver mg/L 0.001 0.001
Total recoverable hydrocarbons C6-C10 ug/L 20 20
Total recoverable hydrocarbons >C10-C40 pg/L 100 100

Source: AGC, 2023.

9.2.3.2 pH

Groundwater at the SWC mine is typically slightly alkaline to alkaline. In the alluvium, the pH of
groundwater ranges from 6.5 to 8.5, with measurements of pH from those monitoring bores in the Gas
Drainage Project area ranging between about 6.9 and 8.3.

In the regolith, pH of groundwater generally ranges from 6.5 to 8.7, with measurements of pH from
those monitoring bores in the Gas Drainage Project area ranging between about 6.5 and 8.6. pH levels
usually do not exceed the trigger levels, which are set between 6.5 and 8.5 for both the alluvium and
regolith.

In the overburden, groundwater is generally more alkaline than in the alluvium and regolith, with pH
values ranging between 7.4 and 8.7. In the Gas Drainage Project area, the pH of groundwater in
MB20SWCO5A is at the end of measurements at the SWC mine, with pH values ranging between about
7.4 and 8.2.

In the coal seams, groundwater pH typically ranges from 7.1 to 10.1, with one anomalous measurement
of 11.9 at CBO1; this may be attributable to the construction of the monitoring bore (cement
contamination) and is not considered further in this assessment. Within the Gas Drainage Project area,
groundwater pH values range between about 7.2 and 8.2 which are within the trigger levels for the Gas
Drainage Project area. These values do not exceed the trigger levels in the Project area, which are set
between 6.5 and 8.5 for both the overburden and coal seams.

EA trigger levels for pH range from 6.5 (minimum) to 8.5 (maximum). Laboratory pH for all EA
monitoring bores over the period April 2020 to August 2023 are within this range except for a single
value (6.48; for MB11 interpretation bore) on 3 March 2022 (AGC, 2023).
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9.2.3.3 Electrical conductivity

Groundwater salinity across the SWC mine area ranges from fresh (with EC measurements typically
lower than 1,500 microsiemens per centimetre, uS/cm) to saline (greater than 20,000 uS/cm) and is
generally considered to be unsuitable for drinking.

Groundwater salinity in the alluvium bores across the SWC mine is generally fresh to saline with EC
measurements varying between 576 and 29,000 uS/cm. In the Gas Drainage Project area, EC
measurements in this unit vary from fresh (800 to 1,650 uS/cm) in bores MB13 and MB14, to brackish in
MB20SWCO1A (with EC concentrations ranging between 1,890 and 2,430 uS/cm), and ultimately saline
(25,100 to 29,900 uS/cm) in MB20SWCO3P.

It is noted EC measurements in MB20SWCO3P exceeds the EC trigger threshold (8,910 uS/cm) in all
instances, although it is within the historical maximum (9,520 uS/cm; June 2022).

EC measurements of groundwater in those monitoring bores across the SWC mine screened in the
regolith indicates this water is generally fresh to saline, with EC measurements varying between 640 and
33,300 pS/cm.

In the Gas Drainage Project area, EC measurements in monitoring bores OBS1 and OBS2 vary between
12,500 and 33,300 uS/cm, with groundwater in MB12 being brackish with EC measurements between
3,970 and 8,670 uS/cm.

Groundwater geochemistry and quality in the overburden is monitored in three bores. Measurements

from these bores indicates EC varies between 1,570 and 15,700 uS/cm with this groundwater typically

being brackish to saline. The highest EC concentrations are observed in monitoring bore MB20SWCO05A
in the Gas Drainage Project area, with measurements varying between 14,200 and 15,700 uS/cm, all of
which are above the EC trigger threshold of 8,910 uS/cm.

Groundwater in those monitoring bores screened in the coal seams is generally brackish across the SWC
mine, with measurements of EC varying between 70 and 17,200 puS/cm. In the Gas Drainage Project
area, EC measurements vary between 4,150 and 17,200 uS/cm.

Measurements of EC in MB20SWC04P, MB20SWCO6P and MB20SWCO8P all exceeded the EC trigger
threshold (8,910 puS/cm). MB20SWCO04P (17,200 puS/cm; March 2023) was above the previous maximum
whereas MB20SWCO06P and MB20SWCO8P were both below the historical maximum (12,600 puS/cm in
January 2022; and 15,700 pS/cm in June 2021 respectively).

MB12 (compliance bore regolith) shows EC values much higher than results from the alluvium aquifer
monitoring bores. Results indicate that EC in MB12 is likely a consequence of the bore intersecting
weathered higher salinity bedrock (AGC, 2023).

9.2.3.4 Major ion chemistry

Overall, the groundwater chemistry results in the regional study area are consistent with monitoring
results from previous reporting years. Groundwater in the alluvium hydrostratigraphic units (HSUs)
remains dominated by magnesium and bicarbonate, however, there has been an increase in sodium and
a decrease in calcium.

Groundwater in regolith is mostly sodium and chloride dominant, which is similar to groundwater ion
chemistry in the overburden.

Major groundwater ions in the coal seams vary, however it generally tends to have higher sodium and
magnesium concentrations compared to other major ions.
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In the Gas Drainage Project area, sulphate concentrations:

¢ Inthe alluvium generally range from 6 to 30 mg/L, with exception of MB20SWCO03P, with
concentration ranging from 451 to 496 mg/L, above the trigger threshold of 318 mg/L.

¢ Inthe regolith generally range from 0.5 to 75 mg/L, with exception of OBS2, with concentration
ranging from 344 to 1,300 mg/L, above the trigger threshold of 318 mg/L.

¢ Inthe regolith range from 280 to 377 mg/L, generally above the trigger threshold of 318 mg/L.

¢ Inthe coal seams generally range from 0.5 to 82 mg/L, with exception of MB20SWCO02P, with
concentration ranging from 242 to 265 mg/L, below the trigger threshold of 318 mg/L.

Monitoring results for all EA monitoring bores over the period April 2020 to August 2023 are well below
the 318 mg/L EA trigger level for Compliance Bores MB12 (regolith) and MB14 (alluvium) (AGC, 2023).

9.2.3.5 Dissolved metals

Table 9-3 presents a summary of the dissolved metal concentrations for the monitoring bores located in
the Project area and surrounding from 2004 to present. For those metals detected below laboratory
detection limits, concentrations are assumed to be half of the respective detection limit. Concentrations
of aluminium, antimony, arsenic, cadmium, manganese, nickel, selenium and iron were detected above
the ADWG guideline values, and apart from antimony, manganese, mercury and iron, all metals were
also detected at concentrations above the relevant ANZECC guideline values for aquatic ecosystems
with 95% protection level.

Monitoring results for all EA monitoring bores over the period April 2020 to August 2023 show
concentrations of dissolved Iron are generally lower than EA trigger levels (0.85 mg/L for MB12 and 0.70
mg/L for MB14) (AGC, 2023).

However, monitoring results for all EA monitoring bores over the period April 2020 to August 2023,
show dissolved Iron concentrations for groundwater at Bore MB11, (an Interpretation Bore - Alluvium),
are well above the EA trigger levels for Bores MB12 and MB14. Dissolved Iron concentrations for
groundwater at Bore MB11 are considered to be ‘natural’ and reflective of variation within the Alluvium
Aquifer (AGC, 2023).

Monitoring results for all EA monitoring bores over the period April 2020 to August 2023 for other
chemical parameters (dissolved metals and hydrocarbons) generally returned a ‘nul’ (below level of
detection (<LOD)) result. Results for the few analyses which returned values above LOD were all less
than respective trigger values for Compliance Bores MB12 and MB14 as outlined in Table 12 of EA
EPML0O0712313 (AGC, 2023).
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Table 9-3 Summary of Dissolved Metal Concentrations
Dissolved Lowermost = 95% Protection level and trigger Measured concentration (mg/L)
metal / guideline levels ANZECCZ (2018) (mg/L)
i alue
iz el ;Im:/L) in Irrigation  Stock Aquatic Minimum Mean Maximum
ADWGH Water Ecosystems
(2011)
Aluminium 0.2 5 5 0.0055 0.001 0.009 0.25
(pH>6.5)
0.0008
(pH<6.5)
Antimony 0.003 - 0.009 0.009 0.0005 0.0007 0.009
Arsenic 0.01 0.1 0.5 0.0024 0.0005 0.004 0.073
Boron 4.0 0.5 5.0 0.94 0.05 0.34 0.98
Cadmium 0.002 0.01 0.01 0.0002 0.00005 0.0001 0.0025
Chromium 0.05 0.1 1.0 0.0043 0.0001 0.0008 0.008
Cobalt 0.05 1.0 0.0014 0.0005 0.003 0.03
Copper 2.0 0.2 5.0 0.0014 0.0005 0.0017 0.025
Lead 0.01 0.2 0.1 0.0034 0.0005 0.0008 0.005
Manganese 0.1 2.0 0.1 1.9 0.003 0.5 1.78
Molybdenum 0.05 0.2 0.15 0.034 0.0005 0.0027 0.035
Mercury 0.001 0.002 0.002 0.00006 0.00005 0.00005 | 0.00005
Nickel 0.02 0.01 0.15 0.011 0.0005 0.005 0.122
Selenium 0.01 0.2 1.0 0.011 0.0002 0.007 0.05
Silver 0.1 0.02 0.02 0.00005 0.0005 0.0008 0.005
Vanadium - 0.00005 0.00005 0.005 0.008 0.05
Zinc 3.0 0.1 - 0.008 0.0025 0.09 1.55
Iron 0.3 2.0 20 0.005 0.46 3.31
Notes 1 Australian Drinking Water Guidelines, lower guideline value for health and aesthetic purposes.
¥ Australian and New Zealand Environment Conservation Council.
Water quality guideline and trigger values is light-blue shading
Concentrations in bold text exceed the referenced protection and trigger levels presented in ANZECC (2018).
Concentrations in light red shading exceed the minimum guideline value presented in ADWG (2011).

Source: WSP 2024, Table 4.4.

9.2.4 Groundwater Users

Fifteen registered landholder bores were identified in the region around the SWC mine. The closest
monitoring bore is approximately 1 km to the south of the Gas Drainage Project area, located at the
nearby Coppabella Mine. Figure 9-1 presents monitoring bores identified in the Gas Drainage Project
area. Groundwater in the regolith, overburden and coal seams is typically brackish to saline. As such,
groundwater in these HSUs is unlikely to be suitable for future livestock watering or other uses.

Conversely, groundwater in the Quaternary alluvium typically has much lower salinities and may be
suitable for future stock and domestic purposes.
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9.2.5 Groundwater Dependent Ecosystems

Groundwater Dependent Ecosystems (GDEs) are natural environments which are dependent on the
access to groundwater on a constant or intermittent basis to sustain aquatic and/or terrestrial
ecosystems such as vegetation, springs, wetlands and rivers (WetlandInfo, 2021). The ephemeral nature
of the waterways in the Gas Drainage Project area, typically disconnected from the underlying aquifer,
makes it unlikely that they support or are associated with GDEs.

However, a search of potential GDEs within the Australian GDE Atlas for the Gas Drainage Project area
and surroundings indicates potential surface and terrestrial GDEs based on a national assessment. These
potential GDEs are listed below and presented in Figure 9-2.

High to moderate potential aquatic GDEs from national assessment:
e Associated with Bee Creek and its tributaries (classified as “river” type).

¢ Inthe Gas Drainage Project area and surroundings, GDEs associated with watercourses are
mostly classified as high potential.

e Associated with different types of wetlands, including artificial and natural water bodies
throughout the Project and around the main streams. In the Gas Drainage Project area, the
GDEs associated with wetlands are mostly classified as high potential.

High to low potential terrestrial GDEs from national assessment:

e Riparian vegetation associated with the main creeks, including Bee Creek (classified as high
potential GDEs).

e Riparian vegetation associated with minor creeks and spread throughout the Gas Drainage
Project area and surroundings, including parts of Sandy Creek and parts of Humbug Gully.

The following sections evaluates the potential for GDEs at the Project site, based on current
groundwater conditions and ecological surveys.
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9.2.5.1 Aquatic Groundwater Dependent Ecosystems

Aquatic GDEs are surface expression groundwater, such as wetlands, lakes, seeps, springs, and river
baseflow systems, rely on groundwater discharge to support aquatic biodiversity. The Australian GDE
Atlas identifies potential surface expression GDEs in the Gas Drainage Project area and its surroundings,
including Bee Creek, Walker Creek, Humbug Gully, a wetland associated with Sandy Creek, and a
culturally significant lagoon named Pink Lily Lagoon located southwest of Bidgerley TSF.

However, site investigations and field assessments by project aquatic ecologists (frc environmental,
2022a) confirmed the absence of actual surface expression GDEs within the regional study area and
mining lease. This conclusion is based on a review of aerial imagery and the observation that these
waterways are mostly ephemeral with no sustained groundwater flows. Additionally, some of the
mapped wetlands within the mining lease are associated with mine water storages or farm dams, and
not associated with or dependent on groundwater (frc environmental, 2022a; 2022b). Groundwater
depths and flow data further support these findings, indicating a typical disconnection between surface
water and groundwater in the Gas Drainage Project area.

It should be noted that MSES Wetlands do not occur within the Gas Drainage Project area. The closest
MSES wetland is located approximately 9 km to the northwest (and hydraulically up-gradient) of the Gas
Drainage Project area.

9.2.5.2 Riparian Groundwater Dependent Ecosystems

Within the Gas Drainage Project area, riparian vegetation associated with Eucalyptus Woodlands on
alluvial plains and drainage lines (Regional Ecosystems 11.3.4 and 11.3.25) is mapped as a potential
terrestrial GDE. However, site surveys have confirmed the absence of water or the dominance of
halophytic or swamp flora species on the creek bed, which are characteristics associated with terrestrial
GDEs (Eco Logical Australia, 2021).

Additionally, the minimum historical depth to groundwater in the Gas Drainage Project area was

7.0 m bgl (MB20SWCO03P), with current (pre gas extraction) groundwater levels at 7.1 m bgl, which is
below the root zone of most species. As such it is considered unlikely that terrestrial GDEs are present
within the Gas Drainage Project area.

9.2.5.3 Subterranean Groundwater Dependent Ecosystems

Environmental consultants, frc environmental, have undertaken desktop reviews and onsite surveys for
stygofauna across SWC for several years. Stygofauna is widespread throughout SWC, with the highest
diversity and environmental value recorded within the alluvium of the regional study area at MB10 (frc
environmental, 2022c; 2022d), located over 10 km to the northwest of the Gas Drainage Project area.
Despite the local variability in stygofauna occurrence, the presence of stygofauna within both the
alluvium and regolith units indicates that there is potential for a subterranean GDE within the Gas
Drainage Project area.

9.3 Potential Impacts

9.3.1 Groundwater Impact Assessment Methodology

Appendix B presents conceptual and numerical hydrogeological models of the Gas Drainage Project
area and its surroundings. These models were utilised to assess the potential impacts of the Gas
Drainage Project on groundwater elevations, flow directions, environmental values, and sensitive
receptors, including GDEs.
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The numerical groundwater flow model was previously developed by Golder (2022) in MODFLOW-USG
and updated by WSP as part of the current scope of work to change the grid refinement in the Gas
Drainage Project area to allow more ‘refined’ predictions. Calibration was verified to ensure it was fit for
purpose for the assessment. The boundary of the model has been defined based on the location of
topographical ridges and expected regional flow of shallow groundwater and Coal Seam aquifers. It has
been set far enough away from the SWC mine pits and Gas Drainage Project area to minimise boundary-
induced effects while ensuring that it follows sensible hydrogeological units.

The model domain is 45 km long (NNW-SSE), 40 km wide (SSW—-NNE) and covers an active area of
approximately 1,290 km?. Cell size varies across the model domain from a refined quadtree grid of
100 m around the Project area, to 200 m within the mining area and around the main creeks, to 400 m
outside of these areas and to the model boundaries.

Temporally, the stress periods are based on wet/dry seasons, with the life of mine scenarios considering
the period from July 2021 to September 2043, when mining is scheduled to cease. The post-closure
simulation considered the period from October 2043 to December 2534, encompassing 491 years of
groundwater level recovery. It followed a variable stress period setup (starting with yearly to 10-yearly
towards the end of the simulation period).

Modelling included simulations to predict the impacts of the Gas Drainage Project, considering the
current SWC mine's approved mining plan and third-party operations.

Predictions considered potential impacts on springs and groundwater extraction bores in relation to
trigger thresholds within the Water Act and / or the EP Act and EPP (WWB). Additionally, impacts on
other potential receptors, such as potential GDEs, were evaluated based on their location, underlying
stratigraphy, and predicted aquifer drawdown results.

9.3.2 Hydrogeological conceptualisation

Figure 9-3 presents a conceptualisation of the hydrogeological system in the Gas Drainage Project area
and surroundings along a representative section oriented SW-NE. The approximate location of this
cross-section is shown in Appendix B (Figure 4.6 and Figure 4.7) and shows the depths and extents of
the main interpreted HSUs that are present in the Gas Drainage Project area and the general occurrence
of the water table.

e The primary aquifers at the SWC mine and Gas Drainage Project area comprise:

o Where saturated, the Quaternary sediments along the alighment of Bee Creek, Sandy Creek
and Humbug Gully, all of which are expected to form localised (and spatially disconnected)
unconfined aquifers.

o The Tertiary sediments and weathered regolith, which together are expected to form a
regionally significant and largely unconfined water table aquifer.

o The coal seams of the RCM, which are expected to form separate confined aquifers
separated by the interburden of the RCM.

*  Where unweathered, the Rewan Formation, interburden of the RCM and FCCM form regionally
significant aquitards. Apart from the interburden of the RCM, which is expected to form a leaky
aquitard, these HSUs are expected to form confining units inhibiting any notable vertical or
horizontal groundwater flow, including in part across the unnamed regionally significant fault at
the foot of the Carborough Range to the west of the Project area and SWC mine.

e Generally, shallow groundwater flow mimics surface topography, with groundwater flow
generally being directed towards a south-eastern direction, consistent with the topographic
slope. Groundwater flow in the deeper units follow the dominant south-eastern direction of
regional groundwater flow as in the alluvium.
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Groundwater elevations indicate groundwater in all HSUs generally flows from northwest to
southeast in line with topography and the flow direction of Bee Creek. Locally however
groundwater flow directions are influenced by mining at the SWC and Coppabella mines, with
groundwater elevations in all HSUs at and in the vicinity of the Gas Drainage Project area
showing the influence of these activities.

Groundwater elevation measurements indicate creek beds are:

(i) elevated with respect to the groundwater table.

(ii) disconnected from groundwater.

(iii) when flowing, act as losing streams locally supplying recharge to the water table.
Recharge occurs mainly via two mechanisms:

(i) direct infiltration of rainfall.

(ii) leakage from ephemeral streams, ponds, storage facilities, wetlands and/or other
structures.

Recharge in response to rainfall events are estimated to be between 0.05 and 2% of annual
rainfall. In stating this, such recharge is only likely to occur following rainfall events of sufficient
magnitude to overcome interception (essentially the build-up of the ‘wetting front” and
saturation status) by dry soils and subsequent evapotranspiration from soil layers.

Discharge occurs mainly via three mechanisms:

(i) as natural groundwater throughflow draining to the southeast towards lower hydraulic
heads.

(ii) as discharge to the open pits.
(iii) as evapotranspiration.

Discharge from the Project (i.e., that groundwater take necessary to promote the desorption of
gas from the coal) will constitute an additional discharge mechanism at the SWC mine, with
such rates in the first 13 years of operation expected to range between 20 and 60 m3/day.
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9.3.3 Groundwater Impact Assessment Results

All registered bores predicted to be impacted by Gas Drainage Project-induced changes in groundwater
elevations and pressures are either:

e Owned by Stanmore.
e Located at the nearby Coppabella Mine to the south of the Gas Drainage Project area.

All are registered and used for groundwater monitoring purposes and are not suitable for groundwater
extraction purposes.

Ecology surveys and expert advice provided indicates that aside from subterranean GDEs (stygofauna),
there are no other GDEs either within the study area or within the wider assessment area used for the
assessment of GDEs. It is noted that riparian vegetation along Sandy Creek and Humbug Gully may
intermittently use groundwater during and following rainfall events. This process of intermittent
recharge along the line of these creeks is not expected to change due to the construction and/or
operation of the Gas Drainage Project, and unlikely to impact existing riparian vegetation.

Stygofauna has been identified in several groundwater monitoring bores in the central and northern
extents of the SWC mine, all of which are screened in the alluvial or regolith HSUs. Although stygofauna
were not observed during field assessments in the Gas Drainage Project area, it is reasonable to
consider that stygofauna may also be present in the alluvial and regolith HSUs at and surrounding the
Gas Drainage Project area, including along the alignment of Sandy Creek and Humbug Creek.

Considering the predicted of Gas Drainage Project-induced changes in groundwater elevations in the
alluvial and regolith HSUs at and surrounding the Project area, however, the significance of any
potential impact of the Gas Drainage Project on any stygofauna is considered low to negligible.

The closest known spring is located about 16 km northwest of the Gas Drainage Project area. It is
located on the western (‘opposite’) side of the unnamed major SSE-NNW oriented fault which is thought
to act as a regionally significant hydraulic ‘barrier’, hence the construction and/or operation of the Gas
Drainage Project is not expected to impact groundwater elevations, yields, geochemistry or uses of that
water emanating from this spring.

The only wetland at the SWC mine is Pink Lily Lagoon, located about 3.5 km to the northeast of the
nearest planned gas extraction well of the Gas Drainage Project. It is underlain by regolith derived from
the weathering of the underburden HSU and owing to the structural orientation of the Permo-Triassic
bedrock units, is not expected to be impacted by the Gas Drainage Project.

This understanding is supported by numerical groundwater model predictions of Gas Drainage Project-
induced changes of groundwater elevations which are not expected to extend to Pink Lily Lagoon.

The drilling of gas exploration boreholes is expected to:
e Lower groundwater elevations in the top of the regolith.

e Allow the passive underdrainage (downward leakage) of some groundwater from the alluvial
sediments to the (now lower) water table in the regolith.

In stating this however, it is expected this change will have a negligible influence on any GDEs along the
alignment of these waterways given:

e The often-dry nature of these streambeds.

e The general absence of groundwater in the shallow alluvial sediments (with groundwater, if
present, typically occurring towards the base of these alluvial sediments).

e The demonstrated disconnection of creekbeds from groundwater in the alluvium.
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This drawdown is also expected to reduce the saturated thickness of the regolith HSU, which could
impact yields of any future groundwater abstraction bores installed in this HSU in the cumulative
(i.e., area of multiple open gas boreholes) area of influence.

As gas and groundwater is extracted during Project operation, inflow of groundwater is likely to occur
from those HSUs either above or below the coal seams, and/or laterally from adjacent areas of the coal
seam. As such it is likely to be of similar geochemistry and quality to that removed during the operation
of the Gas Drainage Project.

Similarly, following the cessation of gas extraction, groundwater levels in the coal seams and adjoining
HSUs will recover, with this water is expected to largely be of similar or equivalent geochemistry and
quality of that groundwater inflow to the coal seams during Project operation. As such the overall
significance of the Gas Drainage Project impacting groundwater geochemistry and quality is assessed as
low.

Predicted outcomes from the cumulative impact scenario suggest that groundwater-take activities at
the Coppabella mine may result in:

e Between about 1.5 and 2.0 m of additional groundwater drawdown in the coal seams in the
southern extent of the Gas Drainage Project area.

e Negligible to no predicted additional drawdown in the alluvium or regolith HSUs in this area.

Given (i) groundwater in the coal seams in this area is not used, and (ii) the predicted change in
groundwater elevations is less than the groundwater drawdown trigger thresholds of the Water Act, the
Gas Drainage Project is not considered likely to contribute to any adverse cumulative impacts to
groundwater within the region.

Potential impacts of the Gas Drainage Project are considered to present low or negligible risks to
groundwater elevations, geochemistry, quality or use.

Impacts not associated with Gas Drainage Project-induced depressurisation of the coal seams include
those related to well drilling and construction. No produced water will be stored or treated within the
gas field. Water generated by gas extraction will be managed as mine-affected water subject to the SWC
Water Management Plan. After adoption of these measures, these impacts are likely to be of low
significance.

Project-induced changes in groundwater elevations across all HSUs are expected to be negligible and
confined to areas close to the Project.

Groundwater drawdown in the alluvium and regolith is predicted to be less than 0.5 m, well below the
trigger thresholds, indicating minimal risk to future bore water supply.

Along those reaches of Sandy Creek within and immediately surrounding the Project area, groundwater
drawdown is predicted to be less than 0.1 m. This is expected to be temporary and therefore considered
negligible, posing low to negligible risk to stygofauna and unlikely to affect intermittent recharge
processes.

No springs are expected to be impacted by the Project. The nearest spring is located 16 km to the west-
north-west of the Project on the western (‘opposite’) side of an unnamed fault. This fault is thought to
act as a regionally significant hydraulic ‘barrier’, thereby limiting the lateral flow of groundwater within
the various HSUs either side of this fault. As such the Project is not expected to impact groundwater
elevations, yields, geochemistry or uses of that water emanating from this spring.

The Project is not expected to affect groundwater elevations, throughflow rates, or geochemistry, or
potential uses of that water in Pink Lily Lagoon. Any potential impacts on groundwater geochemistry,
quality, or use are likely to be minor and localized, with an overall low significance due to similar water
quality between adjacent aquifers and the coal seams.
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Cumulative impacts from groundwater extraction at the Coppabella mine suggests:
e Negligible additional drawdown in the alluvium and regolith HSUs.
e Drawdown of between about 1.5 to 2 m in the coal seams.

Estimates of drawdown in the coal seams are below regulatory thresholds and unlikely to contribute to
regional cumulative impacts. For exploration drillholes, the drawdown in the regolith (4.5 to 13.3 m) is
expected to have a negligible impact on GDEs due to the dry nature of streambeds and disconnection
from groundwater. However, there is a risk of inter-aquifer water mixing if boreholes are not grouted.

9.3.4 Exploration Drilling Impacts to Groundwater

Stanmore will carry out both coal and gas exploration drilling across the SWC mine to inform both the
mine planning and the design and development of the Gas Drainage Project. Drilling will be carried out
between 2025 to 2029 (and beyond, if required) on ML4750 and ML70131 in areas beyond those
currently authorised by the EA. Figure 3-3 and Figure 3-4 present the planned locations of exploration
drillholes across SWC mine.

To assess the magnitude of any potential impacts of exploration drilling on the groundwater system
near the Project area, two additional scenarios were simulated in the numerical groundwater flow
model. Both scenarios assessed the impacts of a single exploration drillhole drilled through all HSUs
down to and including the main bottom (coal) seam, with boreholes located:

e Inthe eastern extent of the Project areas near the SWC pit (and identified as Drillhole 1 on
Appendix B, Figure 7.2).

e Inthe northern extent of the Project area further away from the active pits (Drillhole 2 on
Appendix B, Figure 7.2).

Both boreholes were located along the alignment of Sandy Creek, allowing these scenarios to consider
the impacts of any additional loss of water from any of the alluvial sediments in response to:

* Lower groundwater elevations in the coal seams as a result of nearby mining and mine pit
dewatering activities.

e These boreholes acting as long-term localised drains for groundwater to drain from the
alluvium, regolith and overburden HSUs.

Appendix B (Figure 7.2) presents the location of these drillholes in the model, noting that although they
are displayed together for visualisation purposes, each was simulated separately to prevent drawdown
interference. Appendix B (Figure 7.2) also displays the drawdown contours in the end of the LOM
period. The model outcomes indicate that:

e No additional drawdown is likely from the alluvium (model Layers 1 and 2) as these layers were
(originally) unsaturated.

e Additional drawdown may occur in the regolith (model Layer 3) in response to the
depressurisation of the coal seams, with drawdown ranging from about 4.5 m in Drillhole 1, to
about 13.3 min Drillhole 2.
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e Predicted differences of additional drawdown amounts between Drillhole 1 and Drillhole 2 are
attributed to:

o The proximity of each drillhole to the SWC pit: the closer a drillhole will be to the SWC pit,
the less additional drawdown may occur in the regolith owing to the already lower
groundwater elevations and pressures in this HSU from ongoing mine operations.

o Distance to the west of the SWC pit: the further west the drillhole is located, the more
pronounced additional drawdown will likely be given the structural dip of the Main Coal
Seam to the west, with exploration boreholes thereby getting deeper with greater distance
from the SWC pits, and thereby encountering higher groundwater pressures.

It is important to note that the drains used in the numerical groundwater flow model to simulate
exploration boreholes were assigned heads equivalent to the floor elevation of the main bottom (coal)
seam for the entire simulation period. As such the results of these simulations are considered
conservative (i.e., represent worst-case) predictions of groundwater elevation change occurring in the
regolith HSU around these modelled boreholes. In reality, groundwater elevations and pressures at the
modelled locations are likely to be higher than those present, and following mine closure will tend
recover to elevations reflective of regional groundwater flow directions and gradients across the SWC
mine, albeit with some influence from and close to the former pits themselves.

When considering the outcomes of that modelling discussed in this section, it should also be noted that
the focus of this assessment was to consider the potential impacts of exploration boreholes on those
groundwater resources that may occur intermittently in the alluvial sediments following notable rainfall
and/or flooding events, and how these boreholes may influence any GDEs along these waterways. As
such any additional depressurisation of the deeper overburden and coal seam HSUs as a result of the
drilling of exploration boreholes has not been considered.

Outcomes of the numerical modelling suggest groundwater elevations in the top of the regolith HSU will
decline around open exploration boreholes. This will allow the passive underdrainage (downward
leakage) of some groundwater from the alluvial sediments to the (now lower) water table in the
regolith, thereby either partially or fully dewatering any basal water-bearing zones in these sediments.
In stating this however, it is expected this change will have a negligible influence on any GDEs along the
alignment of these waterways given:

e The often-dry nature of these streambeds (i.e., long durations of lack of baseflow occurring
along these waterways).

e The general absence of groundwater in the shallow alluvial sediments (with groundwater, if
present, typically occurring towards the base of these alluvial sediments).

e The demonstrated disconnection of creekbeds from groundwater in the alluvium (refer to
Appendix B, Sections 4.8.4 and 5.2.2.2).

Groundwater drawdown in the regolith is likely to occur as a result of the long-term passive drainage of
groundwater from this HSU to these boreholes. Drawdown will likely be greatest where the number and
density of open boreholes is greatest, with cumulative borehole impacts expected to result in project-
long sustained pressure drops in the water table in the regolith. This is expected to reduce the saturated
thickness of the regolith HSU, which could impact yields of any future groundwater abstraction bores
installed in this HSU in the cumulative (i.e., area of multiple open exploration boreholes) area of
influence.

Exploration drill holes are to be decommissioned and/or rehabilitated in accordance with the conditions
of the EA and any/or any other applicable legislative requirements.

Exploration drilling is anticipated to have a low to negligible impact on groundwater environmental
values.
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9.4 Mitigation and Management Measures

9.4.1 Groundwater

Potential impacts on groundwater resources and associated sensitive receptors have been determined
to be negligible. This is largely supported by the current activities approved on the SWC, and potentially
impacted bores either owned by Stanmore or subject to existing Agistment and Compensation
agreements that already account for future impacts.

The effectiveness of the management of the mining operation in limiting impacts to sensitive receptors
requires monitoring. This includes monitoring groundwater resources in both the shallow and deep
aquifer systems upgradient and downgradient of the Project area to confirm potential impacts are
consistent with simulation predictions, or that future (yet unknown) changes in site conditions do not
cause impacts to be realised. Stanmore already undertakes quarterly groundwater monitoring across
the Project. It has been determined that the existing monitoring network is sufficient to monitor for
potential impacts (as detailed in Appendix B; Section 8.1.1).

The monitoring of groundwater elevations will also be carried out at several monitoring points which
are yet to be installed (as detailed in Appendix B Section 8.1.1).

To comply with the EA monitoring requirements, the following parameters for analysis will include:
e EC(i.e., salinity).
e pH.
e Sulphate.

e Selected dissolved metals (aluminium, antinomy, arsenic, iron, manganese, mercury,
molybdenum, selenium, silver).

e Volatile fractions of total recoverable hydrocarbons (i.e., TPH C6-C10).

e Semi-volatile fractions of total recoverable hydrocarbons (i.e., TPH >C10-C40).

9.4.2 Gas production wells and other project activities

Measures to minimise impacts to groundwater quality and avoid introducing connectivity between
formations during the construction of gas production wells include the following:

e Gas production wells will be designed, constructed and decommissioned in accordance with the
Code of Practice for constructing and abandoning coal seam gas wells and associated bores in
Queensland (DNRME, 2018b). This code outlines mandatory requirements and good practice to
ensure operators comply with their obligations which reducing the risk of environmental harm.
It requires that production wells be lined with steel casing, which is cemented in place to isolate
aquifers overlying the coal seam, and are pressure cemented to surface once they are no long
producing commercial quantities of gas.

e Gas production wells will be designed to:
o Prevent any interconnection between hydrocarbon bearing formations and aquifers.

o Ensure that gas is contained within the well and associated pipework and equipment
without leakage.

o Ensure zonal isolation between different aquifers is achieved.

o Not introduce substances that may cause environmental harm.
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e Drilling fluids and additives used during drilling activities will be water-based, appropriate for
the well design and local geological conditions, and will be used in accordance with the
mandatory requirements and guidelines outlined in the code of practice (DNRME, 2018b). They
will be identified as being approved for import, manufacture or use in Australia (confirmed by
NICNAS as being listed in the Australian Inventory of Chemical Substances).

e All applicable materials will be stored and handled in accordance with the relevant legislative
requirements and Australian Standards including, but not limited to the provisions of:

o AS 3780:2008, the storage and handling of corrosive substances.
o AS1940:2017, the storage and handling of flammable and combustible liquids.
o AS 3833:2007, storage and handling of mixed classes of dangerous goods in packaged and
intermediate bulk containers.
9.4.3 Bore impact management measures

Potential impacts on groundwater resources and associated sensitive receptors have been estimated to
be negligible. The outcomes of the impact assessment suggest there are no external bores that will
potentially experience water level decline greater than 5 m; however, the effectiveness of the
management of the gas drainage field operation in limiting impacts to sensitive receptors will require
ongoing monitoring as detailed in Section 9.4.1.

9.4.4 Surface activities

To minimise the potential risk of impacts of surface operations on shallow groundwater resources, the
storage and management of fuels and chemicals will occur in accordance with regulatory requirements.
In the event of a spill or release, a site-specific Emergency Management and Response Procedure will be
employed.

9.4.5 Reporting

Stanmore will report to the government in compliance with:

e Relevant conditions and approvals issued by DCCEEW and DESI.

e Relevant Beneficial Use Approvals.
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10. SURFACE WATER

10.1 Introduction

10.1.1 Overview of Surface Water Assessment

HydroBalance was commissioned by Stanmore to undertake a Surface Water Assessment (SWA) for the
Project. The report is provided in full in Appendix C, with extracts from the report transcribed with
minor (non-technical) edits in this section, to provide a summary of the surface water impact
assessments presented in the report.

10.1.2 Structure

This Section is structured as follows:

e Section 10.2 describes the environmental values of the regional receiving waters.

e Section 10.3 describes the existing surface water environment including the regional and local
drainage characteristics.

e Section 10.4 describes the proposed surface water management system including the
management objectives and principles.

e Section 10.5 describes the site water balance model configuration and outcomes.
e Section 10.6 presents the outcomes from the flood modelling assessment.

e Section 10.7 describes the outcomes from the impact assessment for surface water, with
proposed mitigation and management measures.

10.2 Environmental Values

The EPP (WWB), under the EP Act, outlines a framework for identifying EVs for waterways and setting
WQOs to protect or enhance these values.

The EVs selected for protection of uncontrolled streams include:
e Aguatic ecosystems.
e Irrigation water supply.
e Farm water supply.
e Stock water.
* Human consumer.
e Primary contact recreation.
e Secondary contact recreation.
e Visual recreation.
e Drinking water.
* Industrial use.

e Cultural and spiritual values.
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In summary, the key EV’s for surface water that are to be protected are:

e Physical, chemical and biological integrity of the watercourses within the catchment and their
amenity as potential water sources for human use and to support aquatic ecosystems.

e The integrity of raw water supplies and associated infrastructure in the region.

10.2.1 Water Quality Objectives

The relevant indicators and water quality guidelines for environmental values are detailed in the
Queensland Water Quality (QWQ) Guidelines and ANZG (2018). Waterways located in the vicinity of the
Project are categorised as slightly to moderately disturbed ecosystems under the QWQ Guidelines

(DEHP, 2013).

Table 10-1 reproduces the downstream water quality triggers from Table F2 and Table F3 of the EA.
These values are generally based on the trigger values or Default Guideline Values (DGVs) nominated in
the QWQ guidelines and ANZG, or regional values. WQOQOs/DGVs are displayed for physio- chemical

parameters only.

Table 10-1 Downstream Water Quality Triggers (Table F2 and Table F3 EPML00712313)

Parameter WQO/DGV ‘ Relevant EV

Electrical 700 pS/cm (low flow) to -

conductivity 5,500 uS/cm (high flow)

pH 6.5t0 9.2 (low flow) 6.5 to -

9.6 (high flow)

Turbidity 500 NTU Turbidity is required to assess ecosystem impacts and can
provide instantaneous results.

Suspended solids | N/A Suspended solids are required to measure the performance
of erosion and sediment control (ESC) measures.

Sulphate 250 mg/L (low flow) to 750 | Drinking water environmental values from NHMRC 2006

mg/L (high flow) guidelines or ANZECC.

Aluminium 55 ug/L For aquatic ecosystem protection, based on SMD guideline

Arsenic 13 pg/L For aquatic ecosystem protection, based on SMD guideline

Cadmium 0.2 ug/L For aquatic ecosystem protection, based on SMD guideline

Chromium 1 ug/L For aquatic ecosystem protection, based on SMD guideline

Copper 2 ug/L For aquatic ecosystem protection, based on LOR for ICPMS

Iron 300 pg/L For aquatic ecosystem protection, based on low reliability
guideline

Lead 4 ug/L For aquatic ecosystem protection, based on SMD guideline

Mercury 0.2 pug/L For aquatic ecosystem protection, based on LOR for CV FIMS

Nickel 11 pg/L For aquatic ecosystem protection, based on SMD guideline

Zinc 8 ug/L For aquatic ecosystem protection, based on SMD guideline

Boron 370 pg/L For aquatic ecosystem protection, based on SMD guideline

Cobalt 90 pg/L For aquatic ecosystem protection, based on low reliability
guideline

Manganese 1,900 ug/L For aquatic ecosystem protection, based on SMD guideline
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Parameter WQO/DGV ‘ Relevant EV

Molybdenum 34 pg/L For aquatic ecosystem protection, based on low reliability
guideline

Selenium 10 pg/L For aquatic ecosystem protection, based on LOR for ICPMS

Silver 1 ug/L For aquatic ecosystem protection, based on LOR for ICPMS

Uranium 1 ug/L For aquatic ecosystem protection, based on LOR for ICPMS

Vanadium 10 pg/L For aquatic ecosystem protection, based on LOR for ICPMS

Ammonia 900 pg/L For aquatic ecosystem protection, based on SMD guideline

Nitrate 1,100 pg/L For aquatic ecosystem protection, based on ambient Qld
WQ Guidelines (2006) for TN

TPH (C6-C9) 20 pg/L -

TPH (C10-C36) 100 pg/L -

Fluoride (total) 2,000 pg/L Protection of livestock and short-term guideline

Sodium TBA To be determined following collection of sufficient site-
specific data

Notes:

SMD - slightly moderately disturbed level of protection, guideline refers ANZECC & ARMCANZ (2000). LOR — typical
reporting for method stated. ICPMS/CV FIMS — analytical method required to achieve LOR

10.3 Existing Surface Water Environment

10.3.1 Regional Drainage Network

The Project is located within the headwaters of the Isaac sub-catchment, part of the greater Fitzroy

Basin as shown in Figure 10-1.

Bee Creek is the main watercourse near the Project area, flowing from the north-west to south-east
direction, to the east of the Project. It commences approximately 40 km north of SWC Mine and merges
with Funnel Creek 60 km downstream of the Project. Funnel Creek eventually flows into the Connors
River, which continues west to the Isaac River, approximately 110 km downstream of the Project. The
Isaac River then converges with the Mackenzie River, a further 53 km downstream, which flows into the
Fitzroy River, eventually discharging into the Coral Sea southeast of Rockhampton near Port Alma.

The Project study area (of which less than 10% will be disturbed by mining) is approximately 9.9 km? and
represents 0.01% and 0.04% of the overall Fitzroy River and Isaac-Connors catchment areas,

respectively.

Bee Creek is an ephemeral watercourse that flows only after sustained or intense rainfall in the
catchment. Its flow is highly variable, often drying out during winter to early spring, though some pools
may persist. Therefore, physical conditions, water quality, and the composition of aquatic flora and
fauna communities are also expected to be highly variable over time.

The Bee Creek catchment upstream of the Project mainly consists of scattered to medium dense
bushland and grazing land. The Hail Creek mine is the only active coal mine located upstream of the

Project in the Bee Creek catchment.
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10.3.2 Local Drainage Network

The following ephemeral drainage systems (shown in Figure 10-2 ) are located near SWC Mine.

Bee Creek - Originates about 40 km north of SWC Mine and flows south-east towards Funnel
Creek, which joins the Connors River. Both Hail Creek and SWC Mines are permitted to
discharge mine-affected water into Bee Creek under their EA conditions. Bee Creek is
categorised as slightly to moderately disturbed based on its habitat conditions.

Carborough Creek - Located about 20 km west of SWC Mine, upper Carborough Creek has a
larger catchment and more consistent flow compared to Walker and Sandy Creeks. It converges
with Walker Creek downstream but does not receive mine-affected water from SWC Mine.
Carborough Creek is considered moderately disturbed due to its catchment modifications,
aquatic habitat quality, and regular inundation patterns.

Sandy Creek - Sandy Creek's headwaters are located about 6 km west of SWC Mine. Due to its
small catchment area, Sandy Creek has relatively brief and modest flows compared to
Carborough and Walker Creeks. It receives mine-affected water from SWC Mine's eastern
sediment dam. Based on the modification to its catchment, quality of aquatic habitats, and
overall stream condition, Sandy Creek is considered slightly to moderately disturbed.

Walker Creek - The headwaters of Walker Creek begin approximately 25 km north-west of SWC
Mine. A portion of Walker Creek has previously been diverted to accommodate SWC Mine.
Carborough Creek joins Walker Creek downstream of this diversion. Walker Creek receives
mine-affected discharge water through a small gully fed by C-dam on SWC Mine, and from F
dam as well. Walker Creek is considered slightly to moderately disturbed due to catchment
modifications, quality of aquatic habitat, and overall stream condition.

10.3.3 Project Area Watercourse Identification

Figure 10-3 presents the watercourse identification mapping within the Project area, per the DoR (2017)
mapping. Several drainage features traverse the site towards Sandy Creek, and intersect with the
proposed access roads at four locations. The figure also indicates that there are no identified
watercourses within the Project area itself. Sandy Creek and its minor southern tributary are classified
as “unmapped” but do not interact with any infrastructure proposed as part of the gas field.
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Regional Drainage Characteristics
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10.3.4 Streamflow

Water depth and streamflow data have been recorded at the Bee Creek Upstream gauging station for
the period between December 2019 and August 2023 and is presented in Appendix C. The following is
of note:

e Ephemeral Flows: Bee Creek typically experiences the majority of flows between January and
March.

¢ Delayed Response: Bee Creek generally experiences flows for more than a week following
rainfall events, a common characteristic of the large catchment reporting to the gauging
location.

o Peak Flows: Flows reached up to 250 m3/s and 9 m deep during the December 2019 and August
2023 recording period.

10.3.5 Water Quality

10.3.5.1 Regional Water Quality

Publicly available regional water quality data for Bee Creek at Smiths Yard gauge has been analysed and
a comparison of 20th percentile, median and 80th percentile water quality at these sites to the
WQOs/DGV’s are provided in Appendix C. The gauge is located downstream of SWC and Hail Creek
Mine and therefore potentially includes mine release water quality. Some readings at the Bee Creek
gauge are at or above the regional DGVs, including the following:

e Dissolved iron (80th percentile).
e Nitrate (50th percentile [median] and 80th percentile).

These elevated levels suggest that the current DGVs (dissolved iron and nitrate) may not fully represent
the typical background water quality in Bee Creek.

10.3.5.2 Local Water Quality

Water quality sampling was undertaken in Bee Creek at the upstream and downstream gauging stations
between 2018 and 2024 (summarised in Appendix C). Water samples were also collected at the full
suite of monitoring locations (MP1, MP2, MP3, MP4, MP7, MP8 and MP9) in February 2024. The
location of the water quality monitoring points is shown in Figure 10-4.

The following water quality parameters are elevated, as detailed in Appendix C, relative to the site
WQOs:

e Turbidity in Bee Creek.

e Aluminium (dissolved) in Bee Creek downstream and Sandy Creek downstream.
e Copper (dissolved) in Sandy Creek and Bee Creek upstream.

e Molybdenum (dissolved) in Bee Creek downstream.

e Uranium (dissolved) in Walker Creek upstream and Bee Creek downstream.

e Vanadium (dissolved) Bee Creek downstream.

The water quality data suggests that the downstream water quality indicators in Bee Creek and Walker
Creek are slightly elevated compared to the upstream levels. However, water quality in Sandy Creek
appears to be similar upstream and downstream, based on the February 2024 sample.
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10.3.6 Existing Water Use Entitlements

The existing SWC operation currently sources water from the Braeside Pipeline to meet its potable and
raw water needs on-site.
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Figure 10-4 Water Quality Monitoring Locations
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10.4 Surface Water Management Strategy and Infrastructure

10.4.1 Overview

This section outlines the objectives and principles of the existing and proposed water management
system (WMS) for the Project. As the SWC WMS will function as an integrated system, the existing parts
of the site that may interact with the Project are also covered below.

10.4.2 Types of Water Generated On-Site

The surface water management strategy for the Project is based on the separation of water from
different sources based on anticipated water quality. Table 10-2 defines the types of water generated
by the Project.

Table 10-2 Surface Water Types

Water type Definition

Mine-affected water In accordance with the DES’s Model Mining Conditions, mine-affected water
includes water contaminated by a mining activity which would have been an
environmentally relevant activity under Schedule 2 of the Environmental
Protection Regulation 2008 if it had not formed part of the mining activity (which
includes gas drainage).

Sediment water Surface water runoff from areas that are disturbed by mining operations (including
out-of-pit waste rock emplacements). This runoff does not come into contact with
coal or other carbonaceous material and may contain high sediment loads but
does not contain elevated level of other water quality parameters (e.g. EC, pH,
metals, metalloids, non-metals). This runoff must be managed to ensure adequate
sediment removal prior to release to receiving waters.

Clean catchment water Surface runoff from areas unaffected by mining operations. Clean catchment
water includes runoff from undisturbed areas and fully rehabilitated areas.

Contaminated water Contaminated water includes runoff from areas containing explosives, hazardous
chemicals, corrosive substances, toxic substances, gases and dangerous goods, as
well as flammable and combustible liquids (including petroleum products).

10.4.3 Surface Water Management Objectives

The objective of the WMS is to manage all onsite water types to meet operational, social and
environmental objectives. The three key WMS obijectives are:

e Manage water generated by the gas field within the existing SWC WMS.
e Maintain sediment laden runoff generated by the Project.

e Actively engage with external stakeholders to responsibly manage water resources and address
the Project’s impact on surface water and groundwater.

Specific objectives for each water type are as follows:
e Mine-affected water:

o Manage mine-affected water to minimise the risk of uncontrolled discharges to the
receiving environment.

o Understand, manage and mitigate the potential impact on the regional groundwater
system.

e Sediment water: Maintain water quality discharging from ESC structures to as close to
background levels as reasonably feasible.
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Clean/diverted water: Separate from the mine-affected and sediment water systems as much as
reasonable and feasible and allow uninterrupted flow through the catchment.

Contaminated water: Ensure full separation from other water sources and manage according to
AS1940 — Storage and Handling of Flammable and Combustible Liquids.

10.4.4 Surface Water Management Principles

The general principles to manage surface water for the site are as follows:

Maximise separation of clean, sediment water and mine-affected water runoff within
operational constraints.

Minimise the area of surface disturbance, thus minimising the volume of sediment or mine-
affected runoff.

Collect and contain on site all potential mine-affected water and transfer it to the SWC WMS.

Release sediment water in a controlled manner (i.e. following settlement) in compliance with
the EA requirements for an ESCP.

10.4.5 Existing Water Management Infrastructure

Figure 10-5 shows the locations of the key features of the existing SWC WMS. The main components of
water-related infrastructure include:

Active open-cut mining areas.
Sediment dams to collect and treat runoff from out-of-pit waste rock emplacement areas.
Drains to divert sediment-laden runoff from out-of-pit spoil dumps to sediment dams.

A mine-affected water system to store water pumped out of the open cut mining areas and to
collect runoff from the ROM coal stockpile, Mine Infrastructure Area (MIA) and other hardstand
areas that could potentially generated mine-affected water runoff.

A clean WMS, including creek diversions, to divert clean water away from the active mining
areas.

Additional details relating to the SWC WMS infrastructure can be found in the site Water Management
Plan (BHP, 2018) and in Appendix C.
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Figure 10-5 Existing SWC Site Configuration
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10.4.6 Proposed Water Management Infrastructure

Figure 10-6 shows the key features of the Project WMS. The existing SWC WMS infrastructure will
remain unchanged throughout the Project.

The main components of proposed water-related infrastructure include:

e Development of exploration drill pads between 2025 and 2029, as well as associated sediment
control infrastructure.

e Development of a gas field, including well pads and access roads.

e ATransfer Tank located at the gas field to pump extracted water to the wider SWC WMS for
containment.

e Drains and outlet structures to manage runoff from the well pads and access roads.

e Various pump and pipeline systems to manage mine-affected water and sediment water within
Project area, connecting into the existing SWC WMS.

Further details of proposed water storages, storage sizes and pumping rules are provided in
Section 10.4.8.

Page 136



%‘ stanmore South Walker Creek Mine
I Environmental Authority Amendment Application Supporting Information — September 2024

Title: Proposed drainage IIE]gend
: infrastructure layout Mining lease boundary = Infrastructure X Low-level crossing
Proj SWC CSG Project ~~- Dual laterals Gas Project Study Buffer <~ Rock filter dam HYd ro Bala nce
roject: e . . =
Siirfoce Water Assessivianit Gas gathering line >~ Stormwater drainage

Figure 10-6 Proposed Site Water Management System Configuration

Page 137



bz,

South Walker Creek Mine
£ stanmore . . L . .
K/ Environmental Authority Amendment Application Supporting Information — September 2024

10.4.7 Sediment Water Management System

10.4.7.1 Overview

Sediment water, which results from runoff in cleared and disturbed areas, will be managed in
accordance with an ESCP. The ESCP will focus on three core strategies:

e Drainage control — prevent or reduce soil erosion caused by concentrated flows though
appropriate management and separation of diverted and surface water through the area.

e Erosion control — prevent or minimise soil erosion (from dispersive, nondispersive or competent
material) caused by rainfall and exacerbated overland flow on disturbed surfaces.

e Sediment control — capture or retain sediment from surface erosion, runoff (i.e., from up-slope
erosion) or from windborne particles.

The Project will require a combination of the three control measures to effectively manage sediment
and erosion at the site.

10.4.7.2 Exploration Drill Pad Management

Each exploration drill pad will cover approximately 0.14 ha. Sediment fences will be used as the primary
sediment control measure for these disturbance areas as required. ESC measures will be installed
progressively as disturbance occurs.

Earthen bunds will be constructed upslope of the drill pads, to reduce clean catchment runoff
interacting with disturbed areas. The disturbance areas will be revegetated once exploration activities
are completed.

Additionally, exploration drilling and rehabilitation activities will generally occur during the dry season,
which minimises the potential for surface water impacts from these activities.

Further details on the management of drill pads is provided in Appendix C.

10.4.7.3 Gas Drainage Field Management

Runoff from well pad and access roads will be managed using sediment drains, as indicated in
Figure 10-6.

Roadside runoff will be treated and discharged via rock filter dams at the end of each of the drains.

Well pad runoff will be passively treated and discharged through sediment fences at the end of each
drain, with level spreaders constructed upstream to disperse the flows and enhance sediment fence
effectiveness.

Further details on the management of runoff is provided in Appendix C.

10.4.8 Mine-affected Water Management

Water extracted during gas production will be collected in the Transfer Tank, which includes an
emergency overflow system. The tank is designed to minimise overflow risk. Water collected will be
pumped to the SWC WMS for management within the existing mine water storages. Potential impacts
of this additional water on the SWC WMS are discussed in Section 10.5.

10.4.9 Clean Water Management System

Several minor drainage lines flow through the proposed site. Clean water runoff would be directed
through the site via the roadside drains and low-level crossings, towards Sandy Creek. The indicative
locations of the proposed drains are shown on Figure 10-6.
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10.4.10 Release of Water to the Receiving Environment

Water from the Project may only enter the receiving environment via sediment drain outlet structures.
Although the approved EA permits the release of mine-affected water, controlled releases are not
proposed as part of the water management strategy. The WMS does not rely on controlled releases to
manage water inventories.

10.5 Water Balance Modelling

The latest SWC water balance model assesses the potential impact of the gas extraction water
generated by the Project on the SWC WMS. Appendix C provides further details of the model setup and
configuration.

Figure 10-7 presents a schematic of the modelled SWC WMS. This schematic shows that primary storage
for mine-affected water is within “Main Pit Storage”, which is comprised of F North and F South (FN FS)
Pits, E North (EN) Pit and G North (GN) Pit, with a total capacity of around 15,480 ML.

The anticipated water output from the gas field is:
e Average: 35 m3/day (or 13 ML/year).
e Peak: 60 m3/day (or 22 ML/year).

Over the 15-year Project life, the predicted water make is around 52 ML. The impact of this water
output on the existing SWC WMS has been assessed in Section 10.5.
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10.5.1 Additional Water Impact on Existing Water Management System

10.5.1.1 Interpretation of Water Balance Model Results

The SWC water balance model was developed as a stochastic model. The stochastic model utilises 500
generated rainfall sequences, based off the historical rainfall sourced from the SILO database for the
period 1960-2018 at the site location.

The purpose of running 500 realisations is to simulate the hydrological cycle over the short-term (two-
year) forecast period and consider potential variability in rainfall as a Monte Carlo application. The
results from the 500 realisations are compiled internally to calculate percentiles, which reflect a
percentile measure based on the 500 samples. Seven percentile values were used as the main measure
of the results (P1, P5, P10, P50, P90, P95 & P99). These percentiles are used to represent associated risk,
where for example, 10 % of 500 samples are lower than the P10 value.

10.5.1.2 Mine-affected Water Inventory Forecast — Baseline Conditions

The SWC water balance model has been run from July 2024 for a period of two years as a short-term
forecast. The model has been run without the predicted gas field extraction inflows as baseline
conditions. The forecast total mine-affected water inventory under baseline conditions is detailed 