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7. LAND 

7.1 Introduction 

This chapter describes the existing values of the land that are relevant for the Isaac Downs Extension (IDE) 
Project (the Project) area and surrounding region. Potential impacts and the associated risks to these 
environmental values have been assessed. Strategies and management measures are presented to 
mitigate the potential impacts to these environmental values.  

Information in this chapter is primarily based on the following technical studies: 

¶ Materials Characterisation and Erosion Assessment for the Rehabilitated Landform (Appendix D) 
prepared by Landloch Pty Ltd (Landloch) -  

¶ Soils Assessment (Appendix E) prepared by Landloch 

¶ Geochemical Characterisation and Assessment ς Mineral Waste (Appendix F) prepared by 
Terrenus Earth Sciences Pty Ltd 

¶ Preliminary Contaminated Land Investigation (Appendix G) prepared by SGME Pty Limited 
(SGME) 

¶ Geotechnical Assessment ς Final Landform (Appendix H) prepared by Blackrock Mining Solutions 
Pty Ltd (Blackrock). 

In addition, this chapter has been informed by data collected by Stanmore ID Extension Pty Ltd (the 
proponent), a subsidiary of Stanmore Resources Ltd (Stanmore), through geological investigations, 
detailed topographical assessments, and knowledge of the local area and surrounding region from Project 
studies and the continued operation of Isaac Plains Complex (IPC). The Project will be integrated into IPC, 
which comprises Isaac Plains Mine (IPM) and Isaac Downs Mine (IDM).  

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

The potential for the Project to result in impacts to land, air or waters is further assessed in the following 
chapters of the EIS: 

¶ Chapter 8 ς Surface Water and Water Management 

¶ Chapter 10 ς Groundwater 

¶ Chapter 15 ς Air Quality 

¶ Chapter 17 ς Non-mining Waste. 

7.2 Regulatory Framework 

The approvals process and the legislative and policy context for the Project and its activities are identified 
in Chapter 2. This chapter provides additional information on the legislative and policy context relevant 
to the ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǘƘŜ tǊƻƧŜŎǘΩǎ environmental values, environmental objectives and performance 
outcomes. 

7.2.1 Environmental Protection Act 1994 

The Environmental Protection Act 1994 (EP Act) uses specific mechanisms to achieve its objectives 
including: 
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¶ application of its subordinate legislation, the Environmental Protection Regulation 2019 
(EP Regulation), which identifies environmentally relevant activities (ERAs) that require approval 
(refer Chapter 2) 

¶ notifiable activities set out in Schedule 2 of the EP Act (refer Chapter 2) 

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

¶ environmental authorities (EAs) setting out the conditions for approval of the Project 

¶ duties of care associated with environmental harm. 

Chapter 7, Part 8 of the EP Act contains the contaminated land provisions. These provisions adopt the 
concept of risk management through the development of two registers for the recording of contaminated 
land. Sites are recorded on the Environmental Management Register (EMR) or Contaminated Land 
Register (CLR) on the basis of risk assessment that shows a notifiable activity has been or is being 
conducted on the site (EMR) or the land has been contaminated by a hazardous contaminant (CLR). 

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

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

The contaminated land provisions of the EP Act enable the preparation of site management plans (SMPs) 
for land on the EMR. In some cases, it is not necessary or practical to remove all the contamination from 
a site in order to prevent environmental harm and/or public health risks. In these circumstances, the 
administering authority can approve SMPs for land, which state how a site will be managed in order to 
prevent environmental harm or public health risks. Once approved, SMPs are recorded on the EMR and 
are provided with any related search of the register. 

7.2.2 Environmentally Relevant Activities 

Potential ERAs for the Project, to which a section of schedule 2 of the EP Act applies, and for which there 
is an aggregate environmental score prescribed in schedules 2 and 3 of the EP Regulation, are described 
in Chapter 2. The only relevant ERA identified for the Project is ERA 13 (particular resource activities) ς 
mining black coal. 

7.2.3 Notifiable Activities 

Under Section 371 of the EP Act, an owner or occupier of land must notify the Department of 
Environment, Tourism and Innovation (DETSI) ƛŦ ŀ ΨƴƻǘƛŦƛŀōƭŜ ŀŎǘƛǾƛǘȅΩ ƛǎ ōŜƛƴƎ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ǘƘŜ ƭŀƴŘΦ ! 
list of notifiable activities is provided in Schedule 3 to the EP Act and includes activities such as storing 
mine wastes, mineral processing and fuel storage. 

The effect of this notification is that information about the activity will be made publicly available on the 
EMR. Prior to approving the application for surrender of the EA, or certifying progressive rehabilitation, 
the administering authority must be satisfied that any land within the area subject to the Progressive 
Rehabilitation Report (PRR) or Final Rehabilitation Report (FRR), that is listed on the EMR because of the 
mining activity, has been satisfactorily rehabilitated, does not pose an unacceptable risk to human health 
or the environment, and if any portion of the land is to remain on the EMR, it possesses a suitable SMP. 

Throughout the life of a mining project, the EA holder is required to notify the administering authority 
within the specified timeframe if a notifiable activity, listed in Schedule 3 of the EP Act, is being carried 
out on land within the mining tenement. The land is subsequently recorded on the EMR by the 
administering authority. See Section 7.4.6 for potential notifiable activities relevant for the Project. 
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7.2.4 National Environment Protection (Assessment of Site Contamination) Measure 1999 

Contaminated land is managed in Queensland under the National Environment Protection (Assessment of 
Site Contamination) Measure 1999, and the 2013 amendment1. 

7.2.5 Stock Route Management Act 2002 

The Stock Route Management Act 2002 (SRM Act) provides for the management of the stock route 
network in Queensland. A stock route is identified within the Project area. 

7.2.6 Regional Planning Interests Act 2014 

The Regional Planning Interests Act 2014 (RPI Act) requires resource activities authorised under resource 
Acts and other regulated activities to align with the regional land use policies in regional plans and other 
applicable government policies.  

The RPI Act introduces an assessment framework to manage the impact of resource activities on areas 
the State government Ƙŀǎ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ !Ŏǘ ŀǎ ŀƴ ΨŀǊŜŀ ƻŦ ǊŜƎƛƻƴŀƭ ƛƴǘŜǊŜǎǘΩ, which includes priority 
agricultural areas2 (PAAs), priority living areas (PLAs), strategic environmental areas (SEAs) and strategic 
cropping areas (SCAs)3.  

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

Based on the current government mapping ƻŦ vǳŜŜƴǎƭŀƴŘΩǎ ŀǊŜŀǎ ƻŦ ǊŜƎƛƻƴŀƭ ƛƴǘŜǊŜǎǘΣ ǘƘŜ tǊƻƧŜŎǘΩǎ 
mining lease application (MLA) 700081, MLA 700082, MLA 700083 and MLA 700084 are not within SCAs, 
SEAs, PAAs or PLAs, and in addition, there are no priority agricultural land uses applicable to the Project 
area. Therefore, the requirements of the RPI Act do not apply to the Project. 

7.2.7 Soil Conservation Act 1986 

The Soil Conservation Act 1986 (SC Act) regulates the conservation of soil resources and facilitates the 
implementation of soil conservation measures by landholders for the mitigation of soil erosion. On areas 
subject to an approved project plan or property plan, persons can be required to undertake, construct 
and maintain soil conservation measures. 

The MLAs do not overlay any project plan or property plan under the SC Act. Therefore, the requirements 
of the SC Act do not apply to the Project. 

7.2.8 Local and Regional Plans 

7.2.8.1 Isaac Regional Council Planning Scheme 

The Project area (i.e. the four Project MLAs) is located within the Isaac Regional Council (IRC) local 
government area (LGA). Relevant activities within the IRC LGA are subject to the Isaac Region Planning 
Scheme 2021 (Planning Scheme), which was adopted by IRC on 24 February 2021 and came into effect on 
1 April 2021. The current version of the Planning Scheme is Version 1.1 which came into effect on 1 July 
20244. Lw/Ωǎ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ƘŜƭǇǎ ƳŀƴŀƎŜ ƎǊƻǿǘƘΣ Ǉƭŀƴ ŦƻǊ ŀ ǎǳǎǘŀƛƴŀōƭŜ ŦǳǘǳǊŜ ŀƴŘ ƎǳƛŘŜ ǘƘŜ ǿŀȅ ƭŀƴŘ 
is used and developed in the Isaac Region.  

 
1 https://www.nepc.gov.au/nepms/assessment-site-contamination 
2 Note: Each PAA is a strategic area identified by the government as containing significant clusters of what are considered to be 
Priority Agricultural Land Uses (PALUs)τhigh value, intensive agricultural land uses. 
3 Note: [ŀƴŘ ƳŀǇǇŜŘ ŀǎ {/[ ŀƴȅǿƘŜǊŜ ƛƴ vǳŜŜƴǎƭŀƴŘ ǿƘŜƴ ǘƘŜ {/[ !Ŏǘ ǿŀǎ ǊŜǇŜŀƭŜŘ ōŜŎŀƳŜ ŀƴ ΨŀǊŜŀ ƻŦ ǊŜƎƛƻƴŀƭ ƛƴǘŜǊŜǎǘΩΦ ¢Ƙƛǎ 
applied regardless of whether a regional plan exists for the area. A RIDA is required to operate in areas of regional interest, 
including strategic cropping areas (SCAs). 
4 https://www.isaac.qld.gov.au/Residents/Planning-and-Development/Planning-Scheme 
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The Planning Scheme is a living and evolving document that provides a set of rules and guidelines that 
regulate how land in specific areas can be used and developed and is designed to shape future land use 
development decisions and address other matters related to land use and development within the Isaac 
region. 

Activities that occur on a ML are not subject to the provisions of the Planning Scheme. The Project does 
not propose off tenement activities that would require approval under Lw/Ωǎ Planning Scheme. 

7.2.8.2 Mackay, Isaac and Whitsunday Regional Plan 

Queensland's regional plans are long-term, strategic documents that guide land use and infrastructure 
planning across its unique regions, balancing economic, social, and environmental factors. Each regional 
plan identifies the regional framework and desired regional outcomes for the region and takes 
precedence over all planning instruments and provides context for local level planning. The regional plan 
provides strategies to inform future decision making, which aim to address regional economic, social and 
environmental issues; identify strategic infrastructure and service needs and priorities; support economic 
prosperity and employment opportunities; highlight and respond to climate change concerns; recognise 
environmental values; support consolidated growth within established regional centres and townships; 
focus public, private and community sector responses to key regional issues; and align efforts across 
agencies and all levels of government (DLGP 2012). 

The Project is located within the Mackay, Isaac and Whitsunday Regional Plan (MIWRP), and as a result, 
is located within the regional landscape and rural production area land use category as defined by the 
MIWRP. The regional landscape and rural production area includes land with significant biodiversity 
values, good quality agricultural land (GQAL, now referred to as agricultural land classes (ALC)), cultural 
and landscape heritage values, extractive resources of economic significance (e.g. mining), water 
catchments, native forests, coastal wetlands, land unsuitable for urban / rural residential purposes and 
rural towns and associated activities. 

The MIWRP identifies coal mining as the major industry in the region and the largest employer. 

7.2.9 Environmental Objectives and Performance Outcomes 

The environmental objectives and performance outcomes, based on the EP Regulation and terms of 
ǊŜŦŜǊŜƴŎŜ ŦƻǊ ǘƘŜ tǊƻƧŜŎǘΩǎ 9L{Σ ǘƘŀǘ ŀǊŜ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ land assessment, are provided in Table 7-1. A 
corresponding EIS section reference is provided in the table demonstrating how the Project meets these 
environmental objectives and performance outcomes for land. 

Table 7-1 Environmental Objectives and Performance Outcomes ς Land 

Requirement Environmental Objectives and Performance Outcomes EIS Reference 

EP Regulations The activity is operated in a way that protects the 
environmental values of land, including soils, subsoils, 
landforms and associated flora and fauna. 

7.3.12, 7.3.18, 
7.3.19, 7.3.22, 
7.4.3, 7.4.4, 
7.4.7, 7.4.9, 
7.4.6, 7.4.10, 7.5 

11.6, 11.6, 11.7 

Terms of Reference 

Performance Outcomes 

1 There is no actual or potential disturbance or adverse effect to the 
environmental values of land as part of carrying out the activity. 

Not applicable 
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2 All of the following applyτ  

(a) activities that disturb land, soils, subsoils, landforms and associated flora and 
fauna will be managed in a way that prevents or minimises adverse effects on the 
environmental values of land; 

7.3.18, 7.3.19, 
7.3.22, 7.4.3, 
7.4.4, 7.4.6, 
7.4.7, 7.5 

11.6, 11.7 

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

Not applicable as 
the application is 
accompanied by 
a proposed PRCP 
schedule 
(EP Regulation 
Part 2 2(1A)) 

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

7.3.12, 7.3.13, 
7.3.14, 7.3.21, 
7.3.22, 7.4.3, 
7.4.6, 7.4.7, 7.5 

8.4.3.6, 8.6.7, 
8.7.2.1, 8.7.6 

17.5.4, 17.5.6, 
17.5.7, 17.6, 
17.7.1, 17.9 

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

7.3.22, 7.4.3, 
7.4.6, 7.4.7, 7.5 

8.4, 8.6, 8.7.6 

17.5, 17.6, 17.9 

Requirement Environmental Objective EIS Reference 

 EP Regulations The choice of the site, at which the activity is to be carried 
out, avoids or minimises serious environmental harm on 
areas of high conservation value and special significance 
and sensitive land uses at adjacent places. 

7.3.2, 7.3.3, 
7.3.10, 7.3.11, 
7.3.15, 7.3.16, 
7.3.17, 7.5 

11.6, 11.7, 
11.7.2, 11.7.3 

12.5, 12.7 

Terms of Reference 

Performance Outcomes 

1 Both of the following applyτ  

(a) areas of high conservation value and special significance likely to be affected 
by the proposal are identified and evaluated and any adverse effects on the areas 
are minimised, including any edge effects on the areas; 

11.6, 11.7, 
11.7.2, 11.7.3 

12.5, 12.7 

(b) the activity does not have an adverse effect beyond the site. 11.5, 11.6, 11.7 
12.5 
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2 Both of the following applyτ  

(a) areas of high conservation value and special significance likely to be affected 
by the proposal are identified and evaluated and any adverse effects on the areas 
are minimised, including any edge effects on the areas; 

11.6, 11.7, 
11.7.2, 11.7.3 

12.5, 12.7 

(b) critical design requirements will prevent emissions having an irreversible or 
widespread impact on adjacent areas. 

11.5.3.3, 
11.5.3.8, 
11.5.3.9, 
11.5.3.10 

12.5.5, 12.5.8 

Requirement Environmental Objective EIS Reference 

 EP Regulations The location for the activity on a site protects all 
environmental values relevant to adjacent sensitive uses. 

7.3.2, 7.3.3, 
7.3.10, 7.3.11, 
7.3.15, 7.3.16, 
7.3.17, 7.5 

11.6, 11.7 

12.5 

Terms of Reference 

Performance Outcomes 

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

Not applicable 

2 Both of the following applyτ  

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

7.3.12, 7.3.18, 
7.3.19, 7.3.22, 
7.4.3, 7.4.4, 
7.4.7, 7.4.9, 
7.4.6, 7.4.10, 7.5 

11.6, 11.7 

12.5 

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

7.4.3, 7.5 

9.4, 9.9.2.1 

17.10 

Requirement Environmental Objective EIS Reference 

 EP Regulations The design of the facility permits the operation of the site, 
at which the activity is to be carried out, in accordance with 
best practice environmental management. 

7.4.3, 7.4.4, 
7.4.6, 7.4.7, 
7.4.8, 7.5 

Terms of Reference 

Performance Outcomes 

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

Not applicable 

2 All of the following applyτ  

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

17.5, 17.7, 
17.7.1, 17.9, 
17.10 



         Isaac Downs Extension Project 

  Chapter 7 ς Land 

 

Reach Environmental  
Page 7-7 

Page 7-7 

(c) containers are provided for the storage of hazardous contaminants that are 
secured to prevent the removal of the containers from the site by a flood event; 

17.10 

(d) the design of the facility prevents or minimises the production of hazardous 
contaminants and waste; 

7.3.21, 7.3.22, 
7.4.3, 7.4.4, 
7.4.6, 7.4.7, 7.5 

17.5, 17.7, 17.10 

(e) if the production of hazardous contaminants and waste is not prevented or 
minimised under paragraph (d)τthe design of the facility contains and treats 
hazardous contaminants rather than releasing them. 

7.4.3, 7.4.4, 
7.4.6, 7.4.7, 7.5 

17.9, 17.10 

Requirement Environmental Objective EIS Reference 

 EP Regulations Any waste generated, transported, or received as part of 
carrying out the activity is managed in a way that protects 
all environmental values 

7.4.3, 7.4.4, 
7.4.6, 7.4.7, 7.5 

17.5, 17.9, 17.10 
Terms of Reference 

Performance Outcomes 

1 Both of the following applyτ 

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

17.5, 17.9, 17.10 

(b) if waste is disposed of, it is disposed of in a way that prevents or minimises 
adverse effects on environmental values. 

7.4.3, 7.4.4, 
7.4.6, 7.4.7, 7.5 

17.5, 17.9, 17.10 

 

7.2.10 EIS Information Guidelines 

7.2.10.1 EIS Information Guideline ς Land  

The EIS assessment has been undertaken in accordance with the ΨEIS information guideline ς Land 
(DETSI, 2026)Ω. The relevant EIS sections where the requirements of this guideline have been addressed 
are provided in Table 7-2. 

Table 7-2 EIS Information Guideline ς Land  

Guideline Requirement Section of the EIS 

Topography 7.3.1, 7.5.1 

Land uses, including property ownership, native title /  indigenous land 
use agreements, areas of regional interest, stock routes, protected 
areas 

7.3.3, 7.3.5, 7.3.6, 7.3.7, 
7.3.8, 7.4.1, 7.4.2, 7.5.1, 
7.5.2 

Infrastructure and easement 7.3.10, 7.4.5 

Geology  7.3.11 

Geomorphology 9.5, 9.6, 9.9.4 

Mineral resources, ore reserves, petroleum and energy resources, and 
GHG storage resources 

7.3.15, 7.3.16 
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Guideline Requirement Section of the EIS 

Resource utilisation 7.4.8 

Soils 7.3.18, 7.4.7, 7.5.5 

Land evaluation 7.3.19, 7.4.2, 7.5.2 

Contaminated land 7.3.22, 7.4.6, 7.5.6 

Landscape character 7.3.23.1, 7.4.9.1 

Visual amenity 7.3.23.2, 7.4.9.2, 7.5.7 

Lighting 7.3.24, 7.4.10, 7.5.8 

 

7.2.10.2 Quarry MaterialτEIS Information 

The Project does not propose the extraction of quarry material that is not material associated with the 
proposed mining activities. The EIS assessment has been undertaken in accordance with the ΨQuarry 
materialτEIS information guideline (DESI, 2024a)Ω. The relevant EIS section where the requirements of 
this guideline have been addressed are provided in Sections 7.3.2.2 and 7.3.8. 

7.2.10.3 DPI Environmental Impact Assessment Companion Guide 

The EIS assessment has been undertaken in accordance with the ΨDPI environmental impact assessment 
companion guide (Department of Agriculture, Fisheries and Forestry, August 2014)5Ω. The relevant 
sections of the EIS where the requirements of this guide have been addressed are provided in Table 7-3. 

Table 7-3 DPI Environmental Impact Assessment Companion Guide 

Guideline Requirement Section of the EIS 

Agriculture ς land use, agricultural land 
classification 

7.3.3, 7.3.19, 7.3.20, 7.4.2, 7.5.2 

Strategic cropping areas and priority agricultural 
areas 

Not applicable to the Project (7.2.6) 

Waterway barrier works Section 12.4 of Chapter 12 

Quarry resources 7.3.2.2, 7.3.8 

Biosecurity, weeds and pests Sections 11.4.3 and 11.5.3 of Chapter 11, 
Section 12.4 of Chapter 12 

 

7.2.10.4 RPI Act Statutory Guideline 11/16 Companion Guide 

As advised in Section 7.2.6, the RPI Act does not apply to the Project. Therefore, the requirements of ΨRPI 
Act Statutory Guideline 11/16 Companion GuideΩ (DSDMIP, 2019) are not relevant to the Project. 

7.2.10.5 Contaminated landτEIS Information Guideline 

The EIS assessment has been undertaken in accordance with the ΨContaminated landτEIS Information 
GuidelineΩ (DESI, 2024b). The relevant EIS section where the requirements of this guideline have been 
addressed are provided in Sections 7.3.22, 7.4.6 and 7.5.6. 

 
5 This guideline is no longer publicly available. DPI is currently in the process of drafting an updated version. 
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7.3 Existing Environment 

7.3.1 Topography 

Figure 7-1 shows the topography within and surrounding the Project area. Generally, the topography is 
relatively flat and falls towards the Isaac River and Cherwell Creek from the centre of the Project area. 
Elevation ranges between approximately 230 m AHD on a rise to the north of Cherwell Creek and 190 m 
AHD along the Isaac River. 

Two dominant rises overlying residual Tertiary deposits are locate within the Project area, which comprise 
the rise to the north of Cherwell Creek and a rise towards the northwest. Quaternary alluvial deposits 
form a flat plain along the eastern boundary of the Project area. The Isaac River forms the eastern 
boundary, and Cherwell Creek forms the majority of the southern boundary. South of Cherwell Creek the 
topography consists of a flat plain and a gentle rise of basalt colluvium.  

The Isaac River and Cherwell Creek are significant topographical features within and surrounding the 
Project area and are major drainage components of the Isaac River sub-basin within the greater Fitzroy 
River basin of Central Queensland. Further details on the Isaac River, Cherwell Creek and smaller drainage 
features are described in Section 8.3 of Chapter 8. 
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Figure 7-1 Topography 
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7.3.2 Cadastral and Zoning Attributes 

7.3.2.1 Cadastral Features 

Table 7-4 describes ǘƘŜ ǇǊƻǇŜǊǘȅ ōƻǳƴŘŀǊƛŜǎ ǿƛǘƘƛƴ ǘƘŜ tǊƻƧŜŎǘΩǎ a[!ǎ and Figure 7-2 displays the 
property boundaries within and adjoining the tǊƻƧŜŎǘΩǎ MLAs (i.e. the Project area). The Project area is 
largely located on Winchester Downs station (Lot 8 SP277834), overlaps a State Reserve (Lot 9 GV33) and 
a local road used to access Winchester Downs station, and is bounded by the Isaac River and Cherwell 
Creek. 

The State Reserve, Lot 9 GV33, is a nominated stock route ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ΨŎŀƳǇƛƴƎΣ ǿŀǘŜǊ ŀƴŘ ǊƻŀŘΩ 
and is leased by the private owner of Winchester Downs for grazing activities. This stock route is 
disconnected from other stock routes in the region.  

No easements are located within the tǊƻƧŜŎǘΩǎ a[!ǎΦ The Isaac River and Cherwell Creek are boundary 
watercourses in the Project area.  

Table 7-4 Properties within the Project Area 

Lot on Plan Description Tenure  Owner  

8 SP277384 (Winchester Downs)  Freehold  Private landowner  

9 GV33  Reserve, with purpose of 
ΨŎŀƳǇƛƴƎΣ ǿŀǘŜǊ ŀƴŘ ǊƻŀŘΩ ŀǎ ŀ 
stock route  

State Owned  

B GV33 (on Lot 9 GV33)  Lands Lease  Lease held by the owner of Lot 8 
SP277384 (Winchester Downs) 
for grazing purposes  

A GV33 (on Lot 9 GV33)  Permit to occupy  Permit to occupy held by 
trustees of estate for former 
owner of Lot 8 SP277384 
(Winchester Downs) for grazing 
purposes  

Isaac River  Boundary watercourse  State Owned  

Cherwell Creek  Boundary watercourse  State Owned  

Road  Local road (segment 37555066), 
for access to parts of Winchester 
Downs  

State Owned (Managed by IRC) 

 

7.3.2.2 Zoning 

As identified in Section 7.2.8.1, the Project is located within the IRC Planning Scheme, and as a result, the 
ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ tǊƻƧŜŎǘ ŀǊŜŀ ŀƴŘ ƛǘǎ ǎǳǊǊƻǳƴŘǎ ŀǊŜ ȊƻƴŜŘ ŀǎ ΨǊǳǊŀƭΩΣ ǿƛǘƘ ǘƘŜ ŜȄŎŜǇǘƛƻƴ ƻŦ ǘƘŜ {ǘŀǘŜ wŜǎŜǊǾŜΣ 
ǿƘƛŎƘ ƛǎ ȊƻƴŜŘ ŀǎ Ψcommunity facilitiesΩΦ  

As the Project will be approved and developed under the Mineral Resources Act 1989 (MR Act), it is 
exempt from the Planning Act 2016 (Planning Act), and therefore, the IRC Planning Scheme.  

Currently, the Project does not require any specific off site infrastructure, if circumstances change in the 
future and off site infrastructure is required, the proponent will seek the appropriate approvals under the 
Planning Act and IRC Planning Scheme, as relevant. 
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No ΨKey Resource AreasΩ overlay the Project area. As described in Section 7.3.8Σ ŀ ΨYey Resource Processing 
!ǊŜŀΩ ƛǎ ƭƻŎŀǘŜŘ to the west of the Project, which is in accordance with the IRC Planning Scheme.  
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Figure 7-2 Properties Within and Adjoining the Project 
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7.3.3 Land Uses 

7.3.3.1 Overview 

The properties within the Project area are utilised for cattle grazing and include: 

¶ the Winchester Downs property (Lot 8 SP277834) 

¶ the State Reserve (Lot 9 GV33) which is leased to the owner of Winchester Downs property 

¶ Isaac River and Cherwell Creek boundary watercourses (see Figure 7-2).  

In the vicinity of the Project, coal mining and pastoral activities (grazing on native or modified pastures) 
are the predominant land uses. The ProjectΩǎ ǇƭŀƴƴŜŘ Ŏƻŀƭ ƳƛƴƛƴƎ ŀŎǘƛǾƛǘƛŜǎ are consistent and compatible 
with the surrounding land uses. An operational quarry reserve (Lot 7 CP906162 and Lot 23 GV148), known 
as Coolibah Quarry, is located approximately 2-3 km to the west of the Project area. 

The current pastoral activities on the land will likely continue until the tǊƻƧŜŎǘΩǎ land is required for the 
planned mining operations. LŦ ǘƘŜ tǊƻƧŜŎǘΩǎ ǎŀŦŜty requirements can be satisfied, non-operational (buffer) 
land within the Project area may continue to be used for pastoral activities over the life of the Project. 

7.3.3.2 Agricultural Land Use Assessment 

Catchment-scale land use mapping sourced through the Australian Collaborative Land Use Management 
Program provides land use mapping for Australia at 1:250,000 scale with a cell grid size of approximately 
6 ha (ABARES, 2023). This mapping was utilised to assess current land uses within the tǊƻƧŜŎǘΩǎ ǎƻƛƭ study 
area, which includes the Project area and an area surrounding the Project area (Section 7.3.18.1). The 
tǊƻƧŜŎǘΩǎ ǎƻƛƭ study area lies within the Great Barrier Reef Catchment area and within two sub-catchment 
areas (sc00113 and sc012), which totals an approximate area of 855,000 ha combined.  

ABARES (2023) identified the current land uses within the tǊƻƧŜŎǘΩǎ ǎƻƛƭ study area as grazing on native 
pastures, grazing on modified pastures and other minimal land uses (e.g. environmental). Grazing on 
native pastures accounts for approximately 44%, and grazing on modified pastures accounts for 
approximately 50%, of the mapped land use within the tǊƻƧŜŎǘΩǎ ǎƻƛƭ study area. The other minimal land 
uses account for approximately 5% of the tǊƻƧŜŎǘΩǎ ǎƻƛƭ study area and the remaining 1% is mapped as 
water bodies (e.g. rivers, dams and creeks).  

Within the two sub-catchment areas (sc00113 and sc012), the tǊƻƧŜŎǘΩǎ ǎƻƛƭ study area accounts for 
approximately 0.4% of the total grazing on native pastures and approximately 0.5% of the total grazing 
on modified pastures land use areas. Section 3.8 of Appendix E provides additional detail on the existing 
land uses. 

7.3.4 Sensitive Receptors 

Figure 7-3 shows the sensitive receptor ǎƛǘŜǎ ǿƛǘƘƛƴ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мл ƪƳ ƻŦ ǘƘŜ tǊƻƧŜŎǘΩǎ ōƻǳƴŘŀǊƛŜǎ. 
Winchester Downs Homestead is the only sensitive receptor site (R1) in close proximity (< 2 km) to the 
tǊƻƧŜŎǘΩǎ ǇƭŀƴƴŜŘ ƳƛƴƛƴƎ ƻǇŜǊŀǘƛƻƴǎ.  

Chapter 16 and Chapter 15, respectively describe how identified noise and vibration and air quality 
impacts from mining operations at Winchester Downs Homestead will be mitigated and managed over 
the life of the Project. In addition, under the MR Act, the proponent will enter into a legally binding 
Ψcompensation agreementΩ with the owner of the Winchester Downs property to facilitate access to the 
property for the purpose of mining and to address other related factors that will occur because of the 
tǊƻƧŜŎǘΩǎ ǇƭŀƴƴŜŘ ƳƛƴƛƴƎ ŀŎǘƛǾƛǘƛŜǎ όŜΦƎΦ loss of amenity).  
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Figure 7-3 Sensitive Receptors 
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7.3.5 Native Title  

The Barada Barna Aboriginal Corporation (BBAC) represents the Barada Barna People and is the registered 
native title holder for the land determined to possess native title within and in the vicinity of the Project. 
The ..!/Ωǎ Native Title Tribunal file number on the National Native Title Register ƛǎ ΨQCD2016/007 - 
Barada Barna PeopleΩ6. This reference provides the full details of the ..!/Ωǎ registered native title claim 
on the National Native Title Register. 

Where a mining tenement is to be granted over land where native title has not been extinguished, the 
requirements of the Native Title Act 1993 (NT Act) must be complied with before the relevant tenure can 
be granted. Figure 7-4 shows where the Department of Natural Resources, Mines, Manufacturing and 
Regional and Rural Development (DNRMMRRDύΩǎ mapping indicates native title is not extinguished. In 
summary, native title exists over areas of the Isaac River, Cherwell Creek and within the stock reserve (Lot 
9 GV33) located in the southwest of the Project area.  

tǊƛƻǊ ǘƻ ƎǊŀƴǘ ƻŦ ǘƘŜ tǊƻƧŜŎǘΩǎ ƳƛƴƛƴƎ leases, the proponent will enter into a Native Title agreement with 
the BBAC. ¢ƘŜ ΨwƛƎƘǘ ǘƻ bŜƎƻǘƛŀǘŜΩ ǇǊƻŎŜǎǎ ǳƴŘŜǊ ǎŜŎǘƛƻƴ нф ƻŦ ǘƘŜ b¢ !ŎǘΣ ŦƻǊ ǘƘŜ tǊƻƧŜŎǘ a[!ǎΣ ǿŀǎ 
commenced mid-October 2025, as described in Chapter 2. 

There are five Indigenous Land Use Agreements (ILUAs) which overlap the Project area, associated with 
parties and projects unrelated to the proponent or Stanmore, namely: 

¶ Arrow and Barada Barna People LNG Project ILUA 

¶ QGC and Barada Barna ILUA 

¶ Barada Barna People and Local Government ILUA 

¶ Barada Barna and Ergon Energy ILUA 

¶ Connors River Dam and Pipelines Project ILUA. 

Indigenous cultural heritage of the Project area, and management of cultural heritage, is described in 
Chapter 20. 

  

 
6 https://www.nntt.gov.au/searchRegApps/NativeTitleRegisters/Pages/NNTR_details.aspx?NNTT_Fileno=QCD2016/007 

https://www.nntt.gov.au/searchRegApps/NativeTitleRegisters/Pages/NNTR_details.aspx?NNTT_Fileno=QCD2016/007
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Figure 7-4 Native Title 
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7.3.6 Areas of Regional Interest 

There are no areas of regional interest (i.e. SCAs, SEAs, PAAs or PLAs) within or in close proximity (<3 km) 
ǘƻ ǘƘŜ tǊƻƧŜŎǘΩǎ MLAs.  

The nearest area of regional interest is a SCA located approximately 5 km to the west of the Project. This 
SCA (Central Highlands Isaac) is a small, isolated area within the greater Western Cropping area 
(DoR, 2024). The Project will not impact agricultural operations within this SCA. 

7.3.7 Stock Routes 

As identified in Section7.3.2, the State Reserve, Lot 9 GV33, is a nominated stock route for the purpose of 
ΨŎŀƳǇƛƴƎΣ ǿŀǘŜǊ ŀƴŘ ǊƻŀŘΩ and is leased by the private owner of Winchester Downs for grazing activities. 

7.3.8 Protected Areas 

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

The operational quarry reserve (Lot 7 CP906162 and Lot 23 GV148) identified in Section7.3.3, located to 
the west of the Project, is defined ŀǎ ŀ ΨKey Resource Process AreaΩ (Moranbah South7)Ω ǳƴŘŜǊ ǘƘŜ Lw/ 
Planning Scheme, and therefore, would be considered a protected area for the purpose of extracting 
quarry material for construction purposes. 

The closest protected area possessing natural and cultural values is Dipperu National Park, which is 
approximately 45 km northeast of the Project area.  

The Project will not impact any protected areas. 

7.3.9 Overlapping Tenements 

Figure 7-5 shows non-coal ǘŜƴŜƳŜƴǘǎ ƻǾŜǊƭŀǇǇƛƴƎ ǘƘŜ tǊƻƧŜŎǘΩǎ a[!s, which comprise exploration 
tenements only (i.e. no production tenements): 

¶ Authority to Prospect (ATP) 1103 ς CH4 Pty Ltd (a subsidiary of Arrow Energy) 

¶ Exploration Permit for Geothermal Application (EPGA) 2047 ς Australis Energy Pty Ltd. 

¢ƘŜǊŜ ŀǊŜ ƴƻ ǇŜǘǊƻƭŜǳƳ ƭŜŀǎŜǎ ƻǊ ƻǘƘŜǊ ǊŜǎƻǳǊŎŜ ǇǊƻŘǳŎǘƛƻƴ ǘŜƴǳǊŜǎ ǘƘŀǘ ƻǾŜǊƭŀǇ ǿƛǘƘ ǘƘŜ tǊƻƧŜŎǘΩǎ a[!s. 
The proponent has engaged, and will continue to engage, with the overlapping tenement holders in 
accordance with the applicable legislation for the management of overlapping tenements. 

Further information ƻƴ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ǘƘŜ tǊƻƧŜŎǘΩǎ overlapping non-coal tenements is provided in 
Section 7.3.17. 

  

 
7 https://www.planning.qld.gov.au/__data/assets/pdf_file/0030/94494/key-resource-area-reports-and-maps-121-to-160.pdf 
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Figure 7-5 Overlapping Tenements 
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7.3.10 Infrastructure 

7.3.10.1 Existing Infrastructure 

As described in Section 7.3.2, the Project area is mainly owned by Winchester Downs and is currently used 
for grazing purposes, and therefore, possesses minor grazing-related infrastructure, including landholder 
tracks, fencing, stock watering troughs, pipelines and water bores. 

An external water supply pipeline for Olive Downs Mine is located within the State Reserve and local roads 
on the south side of Cherwell Creek (see Figure 7-2 for these cadastral boundaries). This pipeline crosses 
the Project area to the south of the planned mining area, which includes a minor portion of MLA 700081 
and a west to east traversing of MLA 700083. The only Project infrastructure that would intersect the 
water supply pipeline is the secondary access road on ML 700083. The water supply pipeline connects 
Olive Downs Mine with a Sunwater pipeline located further to the west. The proponent will seek 
agreement with IRC and Pembroke Resources (owners of Olive Downs Mine) for the continued safe 
operation of the water supply pipeline. 

The proponent is not aware of any other major infrastructure items that currently exist or are planned 
within the Project area, including high pressure gas lines, bulk water storage infrastructure (e.g. dams), 
other water pipelines and pump station facilities, State-controlled Road corridors, railway transport 
corridors, State development areas, major sub-stations or powerlines, airports (including its light 
restriction zone), residential areas (current or planned), transient accommodation facilities or other 
industrial facilities8. 

7.3.10.2 Existing Nearby Infrastructure 

The Project is adjacent the L5aΩǎ current mining operations and infrastructure. The Project will directly 
adjoin IDM and will be integrated into IPC to: 

¶ allow its run-of-mine (ROM) coal to be washed at the IPM coal handling and preparation plant 
(CHPP) 

¶ allow coarse reject and tailings disposal using the LtaΩǎ existing mining dumps and voids 
approved for this purpose 

¶ share the use of the mine industrial area (MIA) at IDM for machinery maintenance and other 
support services 

¶ ŀƭƭƻǿ ǘƘŜ ŎƻƴǘƛƴǳŜŘ ǳǎŜ ƻŦ LtaΩǎ Ǌŀƛƭ ƭƻƻǇ ŀƴŘ train loading facility 

¶ ŀƭƭƻǿ ǘƘŜ ŎƻƴǘƛƴǳŜŘ ǳǎŜ ƻŦ L5aΩǎ ŜȄǇƭƻǎƛǾŜ ƳŀƎŀȊƛƴe 

¶ connect to supporting infrastructureΣ ŦƻǊ ŜȄŀƳǇƭŜΣ L5aΩǎ ŀƴŘ LtaΩǎ water management 
infrastructure for water supply and excess water control requirements, L5aΩǎ power supply, IPCΩǎ 
communication infrastructure, and L5aΩǎ ŀƴŘ LtaΩǎ roads for primary site access, internal access 
and coal haulage purposes. 

Figure 7-6 ŘƛǎǇƭŀȅǎ ǘƘŜ tǊƻƧŜŎǘΩǎ ŀƴŘ Lt/Ωǎ location, inclusive of the Project being part of IPC. Section 4.6 
of Chapter 4 explains in greater detail how the Project will be integrated into IPC, and the environmental, 
sustainability and economic benefits of this integration. Poitrel Mine is also located nearby to the east of 
the Project and is owned by a subsidiary of Stanmore. However, its mining operations will not be directly 
linked to the ProjectΩǎ ƻǇŜǊŀǘƛƻƴ. 

Other privately owned infrastructure adjacent the Project is the Winchester Downs Homestead and 
stockyards, an access road and a powerline to the homestead, and the adjacent external sections of the 
hƭƛǾŜ 5ƻǿƴǎ aƛƴŜΩǎ ǿŀǘŜǊ ǎǳǇǇƭȅ ǇƛǇŜƭƛƴŜ (Section 7.3.10.1). Figure 7-3 shows the location of Winchester 
Downs Homestead in relation to the Project. 

 
8 https://www.isaac.qld.gov.au/Residents/Planning-and-Development/Planning-Scheme 
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Figure 7-6 Project Location 
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7.3.11 Geology 

7.3.11.1 Regional Geology 

The tǊƻƧŜŎǘΩǎ Ŏƻŀƭ ŘŜǇƻǎƛǘ is located in the northern part of the Permo-Triassic Bowen Basin containing 
principally fluvial and some marine sediments. The Bowen Basin is part of a connected group of Permo-
Triassic basins in eastern Australia, which includes the Sydney and Gunnedah Basins. The Basins axis 
orientation is NNW-SSE roughly parallel to the Paleozoic continental margin. Tectonically, the basin can 
be divided into NNW-SSE trending platforms or shelves separated by sedimentary troughs. The units from 
west to east are the Springsure Shelf, Denison Trough, Collinsville Shelf/Comet Platform, Taroom Trough, 
Connors and Auburn Arches (interrupted by the Gogango Overfolded Zone) and the Marlborough Trough. 
Development of the basin in the Early Permian was in the form of half grabens which subsequently 
became areas of regional crustal sag. Variations in depositional patterns and deformation styles occur 
along strike suggest the possibility of NE trending deep seated crustal transfer faults referred to as a 
transfer corridor (JBMS, 2024).  

The basin has suffered oriented NE-SW extensional and compressional events (JBMS, 2024). Structurally, 
the deposit lies on the western boundary of the deformed Nebo Synclinorium immediately west of a 
regional thrust fault system- the Isaac Thrust system. To the east and north (of the thrust) seams are 
repeated in the Winchester South deposit. Further to the west is the structurally simple Collinsville Shelf 
(JBMS, 2024).  

The economic seams are contained in the Late Permian Rangal Coal Measures which are approximately 
100 m thick. The Rangal Coal Measures are underlain by the Fort Cooper Coal Measures and overlain by 
the Late Permian to Early Triassic Rewan Group (JBMS, 2024). Figure 7-7 details the regional stratigraphy 
of the North Bowen Basin. 

The Rangal Coal Measures comprise light grey, cross-bedded, fine to medium grained labile sandstones, 
grey siltstones, mudstones and coal seams. Cemented sections are common in the sandstones. The 
transition from the Rangal Coal Measures to the Rewan Formation is generally difficult to define and is 
often based on the change from the green-grey colour of the Rewan sandstones to the blue-grey colour 
of the Rangal sandstones. The transition between the formations is 15 to 60 m above the first major seam 
in the Rangal Coal Measures, the Leichhardt Seam (JBMS, 2024).  

The Fort Cooper Coal Measures comprise typically tuffaceous sandstones, siltstones, mudstones and coal 
seams. The transition between the Rangal Coal Measures and the Fort Cooper Coal Measures is generally 
clearly marked by the Yarrabee Tuff - a basin-wide marker bed comprising a weak, cream to brown 
tuffaceous claystone (JBMS, 2024). 
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Figure 7-7 Regional Stratigraphy of the North Bowen Basin (JBMS, 2024) 

 

7.3.11.2 Local Geology 

A representative geological cross section of the Project area east west through the pit area, is shown in 
Figure 7-9. The location of the cross section is shown in Figure 7-10. 

The geology and hydrogeology of the Project area and surrounds is further described in Chapter 10. 

7.3.11.2.1 Tertiary/Quaternary Sediments 

Quaternary sediments range in thickness from 2 to 20 m (average 7.8m) in the deposit area. To the west, 
close to the subcrop of the Vermont seam Quaternary sediments appear to thicken. Some thicker 
Quaternary is seen along the banks of the Isaac River in the north and a minor amount along Cherwell 
Creek to the south (JBMS, 2024). Figure 7-8 displays a typical stratigraphic column for the Project area. 

7.3.11.2.2 Weathering 

Depth of weathering over the whole deposit ranges from 11 to 36 m (average 20.3 m). In the seam subcrop 
zone, the depth of weathering averages 19.5 m. Deeper weathering zones are generally related to faulting 
(JBMS, 2024). 

7.3.11.2.3 Overburden Lithologies 

Non-coal Permian sediments consist of moderately weak to strong sandstones, siltstones and minor 
mudstones. Sandstone and siltstone appear to be co-dominant (JBMS, 2024). 

7.3.11.2.4 Coal Seams 

The Leichhardt Seam (subplies ς L1 and L2) and the Vermont Seam (subplies ς V1, V2, V31 and V32) form 
the principal economic coal resources in the Project area. The coal seams will be mined to a depth of 
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around 100 m (JBMS, 2024). Figure 7-8 presents a diagrammatic section of the typical seam stratigraphy 
of the area.  

The Leichhardt Seam is typically 2.5 m thick and splits down dip into the L1 and L2 seams. The L1 seam is 
typically 1.1 m thick, and L2 is 0.92 m thick. Once split, the L1 and L2 seams thin progressively downdip to 
the east and southeast. At depth the L2 seam disappears within a strong coarse sandstone sequence. In 
the north of the Project area, the Leichhardt and the Vermont seams coalesce to form a thickened pod of 
coal. The coalesced Leichhardt seam has some stone bands that are consistent over relatively short 
distances (JBMS, 2024). 

The Vermont seam lies approximately 25 m below the Leichhardt seam and varies in total thickness 
between 5-9 m (V1 to V32 including parting). There are three plies identified in the Vermont seam (V1, 
V2 and V3, which is further split into V31 and V32 plies). V1 averages 1.8 m in thickness, V2 averages 
1.4 m, V31 averages 0.4 m and V32 averages 0.4 m. The Vermont seam coalesces with the Girrah seam in 
the south of the Project area (JBMS, 2024). 

7.3.11.2.5 Igneous Intrusions 

From a review of the Department of Natural Resources regional magnetic survey, it was concluded that 
there are no significant Tertiary basalt flows in the Project area. Tertiary basalt flows do exist to the west 
of the Project area in the basalt quarry. No igneous material has been intercepted in drill holes within the 
Project area (JBMS, 2024). 

7.3.11.2.6 Structure 

In the Project area, the Rangal Coal Measures dip to the east at 2 to 6 degrees. Dips steepen in the vicinity 
of major faults. East of the tǊƻƧŜŎǘΩǎ resource a major thrust system, the Isaac Thrust, has been regionally 
interpreted and identified from a seismic study to the east of the Isaac River (JBMS, 2024).  

7.3.11.2.7 Palaeontologic Significance 

There are no sites of palaeontologic significance within the Project area. 
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Figure 7-8 Local Stratigraphy (JBMS, 2024) 
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Figure 7-9 Representative Geological Cross Section



         Isaac Downs Extension Project 

  Chapter 7 ς Land 

 

Reach Environmental  
Page 7-27 

Page 7-27 

7.3.11.2.8 Aquifers 

Chapter 10 and Appendix K ŘŜǎŎǊƛōŜ ǘƘŜ tǊƻƧŜŎǘΩǎ ƎǊƻǳƴŘǿŀǘŜǊ ŜƴǾƛǊƻƴƳŜƴǘ ƛƴ ŘŜǘŀƛƭΦ ¢ƘŜ Ŏƻŀƭ ǎŜŀƳǎ 
within the Permian Rangal Coal Measures are the main aquifer units in the Project area. The coal seams 
can be characterised as confined aquifers, with the Leichhardt and Vermont coal seams forming the main 
aquifer units locally. The Rangal Coal Measures overburden and interburden act as aquitards and are 
typically dry, or very low yielding.  

In addition, the Quaternary alluvium localised to major ephemeral drainage line channels in the vicinity 
of the Project (Isaac River and Cherwell Creek), forms an unconfined aquifer comprising sporadically 
water-bearing strata of permeable unconsolidated sand or gravel with interlayered clays and silts. 

7.3.12 Geochemistry ς Spoil Characterisation 

7.3.12.1 Overview 

An assessment of the geochemical nature of spoil9 and ROM coal likely to be generated by the Project 
was undertaken to identify relevant environmental issues /  opportunities that may be associated with 
mining, handling and storing mineral waste (spoil and potential tailings and coarse rejects) to inform 
appropriate rehabilitation and management strategies. ¢ƘŜ tǊƻƧŜŎǘΩǎ geochemical characterisation and 
assessment report is provided in Appendix F. 

¢ƘŜ tǊƻƧŜŎǘΩǎ geochemical assessment involved sampling and laboratory test-work. Section 3 of 
Appendix F details the tǊƻƧŜŎǘΩǎ geochemical assessment methodology. Drillhole sampling was used to 
collect potential spoil and coal samples for geochemical assessment. The geochemical data analysed was 
developed from 266 spoil samples and 38 coal samples collected from four drillholes strategically located 
within the tǊƻƧŜŎǘΩǎ proposed pit area (Figure 7-10). Each drillhole was sampled from surface to full 
drillhole depth (i.e. to below the lowest seam planned to be mined). The drillhole samples analysed were 
considered representative of the geology and stratigraphy within the Project area.  

The 266 spoil and 38 coal samples were subject to environmental geochemical characterisation and 
assessment with regard to their potential to generate acid and metalliferous drainage (AMD), which 
comprises acid drainage (AD), neutral and metalliferous drainage (NMD) and/or saline drainage (SD) 
(i.e. salinity due to sulfate derived from sulfide oxidation). The spoil and coal samples were also assessed 
for their potential to generate salinity (non-oxidative), and for spoil materials, their sodicity and dispersion 
potential. 

  

 
9 The terms ΨoverburdenΩ, ΨspoilΩ and Ψmine waste rockΩ are used synonymously in this EIS, and include interburden. 
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Figure 7-10 Geochemical Drillhole and Geological Cross-section Locations  



         Isaac Downs Extension Project 

  Chapter 7 ς Land 

 

Reach Environmental  
Page 7-29 

Page 7-29 

7.3.12.2 General Details - Spoil  

Over the life of the Project three main types of mineral waste will be generated, spoil, tailings and coarse 
rejects. However, only spoil (including minor volumes of waste coal) will be managed at the Project site. 
Section 4.7 of Chapter 4 ŘŜǘŀƛƭǎ Ƙƻǿ ǘƘŜ tǊƻƧŜŎǘΩǎ ǘŀƛƭƛƴƎǎ ŀƴŘ coarse rejects will be managed at IPM, 
within the existing capacity of approved tailings and coarse rejects management systems. 

Spoil (overburden and interburden) is expected to comprise approximately 97.5% of all mineral waste 
generated by the Project and will include Tertiary- and Permian-age weathered waste and Permian-age 
fresh (unweathered) waste. Based on drilling logs, ǘƘŜ tǊƻƧŜŎǘΩǎ spoil is expected to comprise 
approximately 95% non-carbonaceous material and about 5% as carbonaceous spoil, with almost all 
carbonaceous spoil being fresh (unweathered). About 22% of ǘƘŜ tǊƻƧŜŎǘΩǎ spoil is expected to be 
weathered. The proportions of weathered versus fresh spoil and non-carbonaceous versus carbonaceous 
spoil are typical for spoil in the vicinity of the Project. Sections 1.2 and 3.3 of Appendix F provide further 
detail on how the spoil was characterised. 

Coal was also included in the geochemical assessment. However, coal is generally not considered mineral 
waste, with the exception of small quantities of sub-economic coal seams that may report to the spoil 
dumps, and remnant coal exposed within the pit highwall / residual void. 

In summary, the tǊƻƧŜŎǘΩǎ spoil dumps are expected to comprise essentially spoil only (overburden and 
interburden) that is mainly non-carbonaceous. The geochemical assessment conservatively assumed that 
a minor proportion of waste coal may also be disposed into the tǊƻƧŜŎǘΩǎ spoil dumps. Consequently, the 
geochemical assessment focused on the geochemical characteristics of spoil and waste coal likely to 
report to the tǊƻƧŜŎǘΩǎ and spoil dumps. The assessment methodology for the geochemical characteristics 
of spoil and waste coal is provided in Section 3 of Appendix F. TƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ tǊƻƧŜŎǘΩǎ ƎŜƻŎƘŜƳƛŎŀƭ 
assessment are provided in Section 4 and Appendix B of Appendix F, and summarised below. 

7.3.12.3 AMD Potential - Spoil  

¢ƘŜ tǊƻƧŜŎǘΩǎ ǎpoil is expected to generate pH-alkaline to highly alkaline contact water (run-off and 
seepage), which is typical for mine spoil within the Bowen Basin.  

The total sulfur (S) concentration of ǘƘŜ tǊƻƧŜŎǘΩǎ spoil is very low, with a 95th percentile total S 
concentration of 0.14%. This characteristic when combined with ǘƘŜ ǎǇƻƛƭΩǎ generally moderate to 
moderate-high acid neutralising capacity (ANC) values (median = 28 kilograms of sulfuric acid per tonne 
of rock (kg H2SO4/t)) that are significantly higher than the maximum potential acidity (MPA) [median 0.6 
kg H2SO4/t], resulted in approximately 98% of ǘƘŜ tǊƻƧŜŎǘΩǎ spoil samples tested being classified as non-
acid forming (NAF) or UC(NAF) (uncertain, but expected to be NAF).  

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

The assessment undertaken has demonstrated that the ANC for the tǊƻƧŜŎǘΩǎ spoil is generally expected 
to be about 37-67% available (median 48% available) under field conditions, with iron-dolomite being the 
main carbonate mineral likely to be contributing to the acid buffering potential of the spoil. Overall, the 
tǊƻƧŜŎǘΩǎ spoil possesses excess acid neutralising capacity and is expected to be bulk acid consuming. 

Section 4.1 of Appendix F outlines how the tǊƻƧŜŎǘΩǎ acid-base accounting (potential for acid generation) 
results were developed based on the classification of the acid forming nature of the tested samples, using 
the classification criteria outlined in Section 3.4 of Appendix F. The acid forming nature of the tested 
samples is summarised in Table 4-1 of Appendix F. 
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Total metal and metalloid concentrations (assay) from 37 spoil samples tested very low compared to the 
average element abundance in un-mineralised soil and ǊƻŎƪ ƛƴ ǘƘŜ ŜŀǊǘƘΩǎ ŎǊǳǎǘ. Importantly, no samples 
were significantly enriched with any of the elements of potential environmental interest. 

Soluble multi-element results from 37 spoil samples indicate that leachate from spoil is expected to 
contain low concentrations of soluble metals and metalloids. For many spoil samples, particularly the 
weathered samples, the concentrations of most of the 17 environmentally important elements were 
below or marginally above to the laboratory limit of reporting (LOR). Sections 4.2 and 4.3 of Appendix F 
provide further detail on the metal and metalloid assessment results for spoil. 

The assessment demonstrated that ǘƘŜ tǊƻƧŜŎǘΩǎ spoil possesses AMD characteristics that are comparable 
to spoil from nearby IDM. For the key geochemical characteristic assessed, including total S, sulfide, ANC, 
total metals /  metalloids and soluble metals /  metalloids, ǘƘŜ tǊƻƧŜŎǘΩǎ spoil samples had concentrations 
/ values within the same range as spoil samples from IDM. 

In summary, based on the results of 266 samples, ǘƘŜ tǊƻƧŜŎǘΩǎ spoil has a very low potential to generate 
AMD as either AD and/or NMD and/or SD. Further details around methodology and results are provided 
in Sections 3, 4 and 5.1 of Appendix F. 

7.3.12.4 Salinity, Sodicity and Dispersion Potential - Spoil 

¢ƘŜ tǊƻƧŜŎǘΩǎ ǎǇƻƛƭ Ƙŀǎ ƭƻǿ ƳŜŘƛŀƴ ŀƴŘ ƭƻǿ-moderate 95th percentile aged electrical conductivity 
(aged EC) 1:5 values of 406 and 821 microSiemens per centimetre (µS/cm), respectively, and has very low 
total S concentrations. On this basis, contact water (run-off and seepage) from spoil is expected to be 
generally non-saline to slightly saline, as a result of dissolution of geogenic salts more so than from sulfide 
oxidation (sulfate salinity). Weathered spoil generally has higher aged EC1:5 values compared to fresh 
spoil. Sections 3.4 and 4.4 of Appendix F provide information on the assessment methodology used and 
additional details on the assessment results, respectively. Figure 4-11 of Appendix F summarises the 
distribution of cation exchange capacity and exchangeable sodium percentage ŦƻǊ ǘƘŜ tǊƻƧŜŎǘΩǎ ǎǇƻƛƭΦ 

¢ƘŜ tǊƻƧŜŎǘΩǎ ǎpoil has generally low cation exchange capacity (CEC) values and generally high 
exchangeable sodium percentage (ESP) values, and as a result, ŀƭƭ ǎǇƻƛƭ ǎŀƳǇƭŜǎ ōŜƛƴƎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ΨǎƻŘƛŎΩ 
ǘƻ ΨǎǘǊƻƴƎƭȅ ǎƻŘƛŎΩ, and therefore, possess the potential for dispersion. Based on Emerson aggregate class 
testing to directly measure dispersion, very few ƻŦ ǘƘŜ tǊƻƧŜŎǘΩǎ spoil samples displayed dispersive 
characteristics, which was generally inconsistent with the dispersion predictions from the ESP results. 
Despite the inconsistencies between the ESP and Emerson Class results, the data suggests that a 
significant proportion of ǘƘŜ tǊƻƧŜŎǘΩǎ spoil can be expected to be dispersive to varying degrees. Further 
information is provided in Sections 3.4, 4.4 and 5.2 of Appendix F. 

7.3.12.5 AMD Potential - Coal  

Coal is not regarded as waste, and under normal circumstances, ROM coal remains on-site for a relatively 
short period of time (i.e. from mining, to processing and transportation off site to market as product coal). 
It can be reasonably assumed that almost all coal mined from the Project will report as ROM coal. 
However, the assessment has conservatively assumed that some of ǘƘŜ tǊƻƧŜŎǘΩǎ ƳƛƴƻǊ Ŏƻŀƭ ǇƭȅΩǎ Ƴŀȅ ōŜ 
mined with spoil as waste coal, and as a result, will be broadly disposed within ǘƘŜ tǊƻƧŜŎǘΩǎ spoil. The 
assessment conservatively assumed that waste coal could represent up to 1% of mineral waste disposed 
at the Project. 

The total S concentration of ǘƘŜ tǊƻƧŜŎǘΩǎ coal is low, with a 95th percentile total S concentration of 0.32%. 
Approximately 11% (median value) of the total S is present as sulfide (Scr), with the bulk of the total S 
likely present as organic S, which does not contribute to AMD. This characteristic when combined with 
the ŎƻŀƭΩǎ generally moderate to moderate-high ANC values (median 23 kg H2SO4/t) that are significantly 
higher than the MPA (median 8.6 kg H2SO4/t), resulted in approximately 79% of ǘƘŜ tǊƻƧŜŎǘΩǎ coal samples 
tested being classified as NAF or were expected to be NAF and were classified as UC(NAF). The remaining 
21% of coal samples were mostly classified as UC(PAF), with only one coal sample classified as PAF-LC. 
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The PAF-LC classification was based on total S, and therefore, as a coal sample was considered a highly 
conservative classification. No coal samples were classified as PAF or NAF-S. These assessment results 
suggest that potentially uneconomic coal seam material reporting to spoil dumps mixed with non-coal 
spoil would conservatively pose a low-moderate AMD source hazard for the Project. Sections 3.4 and 4.1 
of Appendix F provide additional details on the assessment methodology and results, respectively, for 
coal. 

Assay data for seven coal samples tested demonstrated that the total metal and metalloid concentrations 
are very low compared to the average element abundance in un-mineralised soil and ǊƻŎƪ ƛƴ ǘƘŜ ŜŀǊǘƘΩǎ 
crust. Importantly, no samples were significantly enriched with any of the elements of potential 
environmental interest. Soluble multi-element results from seven coal samples tested with a range of NAF 
to PAF classifications, indicate that contact water (run-off and seepage) from coal is expected to contain 
low concentrations of soluble metals and metalloids. All seven samples produced leachate with low 
soluble metals and metalloid concentrations and neutral to alkaline pH. For most coal samples, the 
concentrations of most of the 17 environmentally important elements were below or marginally above 
to the laboratory LOR. Sections 4.2 and 4.3 of Appendix F provide further detail on the metal and 
metalloid assessment results for coal. 

In summary, based on the results, and as a bulk material, ǘƘŜ tǊƻƧŜŎǘΩǎ coal is assessed as having a low-
moderate potential to generate AMD as either AD, NMD and/or SD. ¢ƘŜ tǊƻƧŜŎǘΩǎ Ŏoal, as a bulk material, 
is expected to generate pH-alkaline to highly alkaline contact water (run-off and seepage), which is very 
similar to the finding of the tǊƻƧŜŎǘΩǎ spoil assessment provided in Section 7.3.12.3. Additional information 
is provided in Sections 3.4, 4.2, 4.3 and 5.1 of Appendix F. 

7.3.12.6 Salinity, Sodicity and Dispersion Potential - Coal 

¢ƘŜ tǊƻƧŜŎǘΩǎ Ŏoal has low median and low 95th percentile aged EC1:5 values of 238 and 409 µS/cm, 
respectively; and has low total S concentrations. On this basis, contact water (run-off and seepage) from 
ǘƘŜ tǊƻƧŜŎǘΩǎ coal, as a bulk material, is expected to be non-saline, as a result of dissolution of geogenic 
salts rather than sulfide oxidation (sulfate salinity). Further details are provided in Sections 3.4 and 5.2 of 
Appendix F. 

7.3.13 Geochemistry - Tailings 

Tailings will be generated at IPMΩǎ CHPP from processing ǘƘŜ tǊƻƧŜŎǘΩǎ ROM coal (i.e. as part of IPC). 
Further details are provided in Section 4.7 of Chapter 4 on the approved tailings management at IPM.  

Typically, tailings represent the clay, silt and fine sand fractions of ROM waste. ¢ƘŜ tǊƻƧŜŎǘΩǎ ǘailings will 
be disposed as a slurry into an in-pit tailings storage facility (TSF) at IPM in accordance with approved 
coarse rejects and tailings management measures. Tailings are expected to comprise approximately 2 
million banked cubic metres (Mbcm) of all mining waste generated by the Project. The Project site will 
not require any tailings storage facilities because all tailings ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ ǘƘŜ tǊƻƧŜŎǘΩǎ ROM coal by 
IPMΩǎ CHPP will be stored within IPMΩǎ ¢{Cǎ.  

In general, the assessment found no significant difference between the geochemical characteristics of 
coal from the Project compared to the coal at IDM, which is not unexpected given the Project and IDM 
share a similar geological setting. Therefore, the ROM coal mined from the Project and processed at IPM 
CHPP is expected to produce tailings with similar geochemical characteristics to the current ROM coal 
mined at IDM and processed at IPM CHPP. 

7.3.14 Geochemistry - Coarse Rejects 

wŜƧŜŎǘΩǎ ǿƛƭƭ ōŜ ƎŜƴŜǊŀǘŜŘ ŀǘ LtaΩǎ /Itt ŦǊƻƳ ǇǊƻŎŜǎǎƛƴƎ ǘƘŜ tǊƻƧŜŎǘΩǎ wha Ŏƻŀƭ όƛΦŜΦ ŀǎ ǇŀǊǘ ƻŦ Lt/ύΦ 
Further details are provided in Section 4.7 of Chapter 4 on the approved tǊƻƧŜŎǘΩǎ coarse rejects 
management at IPM.  
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Typically, coarse rejects represent the coarser and rockier coal seam roof, partings and floor material. 
Coarse rejects will be trucked to several locations at IPM for disposal into spoil dumps in accordance with 
approved coarse rejects and tailings management measures. Coarse rejects are expected to comprise 
approximately 7.5 Mbcm of all mining waste generated by the Project. The Project site will not require 
any emplacement of coarse rejects within spoil dumps, because all coarse rejects generated from the 
tǊƻƧŜŎǘΩǎ wha Ŏƻŀƭ ōȅ LtaΩǎ /Itt ǿƛƭƭ ōŜ ǎǘƻǊŜŘ ǿƛǘƘƛƴ LtaΩǎ spoil dumps. 

In general, the assessment found no significant difference between the geochemical characteristics of 
coal from the Project compared to the coal at IDM, which is not unexpected given the Project and IDM 
share a similar geological setting. Therefore, the ROM coal mined from the Project and processed at IPM 
CHPP is expected to produce coarse rejects with similar geochemical characteristics to the current ROM 
coal mined at IDM and processed at IPM CHPP.  

7.3.15 Coal Resource 

7.3.15.1 Overview 

A JORC resource report is a public document that reports the results of mineral exploration, mineral 
resources, and ore reserves according to the standards set by the Australasian Code for Reporting of 
Exploration Results, Mineral Resources and Ore Reserves (JORC Code)10. It provides investors with a 
standardised and transparent method to evaluate a mineral or coal deposit, based on the confidence level 
in the geological knowledge and the economic viability of the resource. 

The tǊƻƧŜŎǘΩǎ Whw/ resources report was completed during October 2024 by JB Mining Services Pty Ltd in 
accordance with the ΨAustralian Guidelines for Estimation Reporting and Classification of Coal ResourcesΩ 
(CGCNSW & QRC 2014), and are reported in ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ Wƻƛƴǘ hǊŜ wŜǎŜǊǾŜǎ /ƻƳƳƛǘǘŜŜΩǎ ΨJORC 
CodeΩ.  

7.3.15.2 JORC Resources 

To develop the JORC resource report, tƘŜ tǊƻƧŜŎǘΩǎ ǊŜƎƛƻƴŀƭ ŀƴŘ ƭƻŎŀƭ ƎŜƻƭƻƎƛŎŀƭ ǎŜǘǘƛƴƎ was well 
understood and is defined by adequate drilling, comprising a total of 505 drill holes completed within the 
Project area (i.e. up to October 2024). Comprehensive coal quality analyses were undertaken. Table 7-5 
provides the calculated 2025 JORC resources for the Project. TƘŜ tǊƻƧŜŎǘΩǎ Whw/ ǊŜǎƻǳǊŎŜǎ ǊŜǇƻǊǘ advises 
that: 

¶ the tǊƻƧŜŎǘΩǎ resources are considered to possess reasonable prospects for extraction by opencut 
methods 

¶ economic studies indicate open cut mining is viable to a cumulative waste to coal in-situ tonnes 
ratio of approximately 15:1  

¶ the driving economic component is the value of the coking coal product (JBMS, 2024). 

Table 7-5 ProjectΩǎ 2025 JORC Resources  

Resource 
Status 

Seams 
Totals 

Leichhardt L1 L2 V1 V2 V31 V32 

Measured 22.5 0.0 0.0 23.0 26.0 5.3 4.0 80.8 

Indicated 0.0 2.1 0.8 13.9 6.8 2.3 2.6 28.6 

Inferred 0.0 4.5 0.4 5.8 2.1 3.2 4.9 20.8 

Totals: 22.5 6.7 1.2 42.7 34.9 10.7 11.5 130.2 

 
10 https://www.jorc.org/ 
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7.3.16 Planned Coal Mining  

Sections 4.7 and 4.9 of Chapter 4 describes the planned extraction of the coal resource over the life of 
the Project. A pre-feasibility options study was completed by an independent third party to confirm the 
technical feasibility and economic viability of the Project. Pit optimisation techniques (margin ranking) 
with consideration of applicable modifying factors were used to determine the economic pit limits and 
estimate mineable resource. An open cut strip-mining method will be employed as the most efficient 
mining method based on the geological characterisation of the tǊƻƧŜŎǘΩǎ Ŏƻŀƭ deposit, and will involve the 
use of an excavator, a dragline, dozer push and cast blasting for overburden and interburden removal. A 
smaller excavator will mine the coal to minimise coal dilution and losses and maximise coal recovery. The 
Project will produce approximately 60% metallurgical coal and 40% thermal coal over its mine life.  

7.3.17 Other Potential Petroleum and Energy Resources  

7.3.17.1 Overview 

As described in Section 7.3.9 and shown in Figure 7-5, non-coal ǘŜƴŜƳŜƴǘǎ ƻǾŜǊƭŀǇ ǘƘŜ tǊƻƧŜŎǘΩǎ a[!ǎΣ 
which comprise exploration tenements only (i.e. no production tenements). ATP 1103 is owned by CH4 
Pty Ltd (a subsidiary of Arrow Energy (Arrow)) and allows coal seam gas (CSG) exploration. EPGA 2047 was 
lodged by Australis Energy Ltd and upon grant will allow geothermal resources exploration. 

7.3.17.2 Authority to Prospect 1103 

Arrow proposes to develop CSG resources in an area of approximately 8,000 km2 that extends from 
approximately 30 km north of Glenden to 10 km south of Blackwater. The Bowen Gas Project forms part 
of the Arrow LNG Project, which involves a number of other separate but related projects including the 
Arrow Bowen Pipeline, Surat Gas Project, and Arrow Surat Pipeline, which are subject to separate 
environmental assessment and approval processes. 

The gas field has been defined as two regions: 

ω Northern CSG fields encompassing ATP 742, ATP 749, ATP 1103, part of ATP 759, and ATP 1031 
running south from Glenden to Middlemount, located mainly within the Isaac Regional Council 
area with a small section in the Whitsunday Regional Council area. 

ω Southern CSG fields encompassing ATP 1025, located near Blackwater and mainly within the 
Central Highlands Regional Council area, with a small section located within the southern region 
of the Isaac Regional Council area. 

Up to 4,000 wells are proposed in staged production areas over the project life of approximately 40 years 
with each well operating for 15 to 20 years. 

For various commercial reasons, Arrow is currently focussing on its Surat Gas Project, and therefore, no 
significant activities are expected on ATP 110311 or its Bowen Gas Project until business circumstances 
change.  

As outlined in Appendix T, Ǝŀǎ ǘŜǎǘƛƴƎ ŎƻƴŘǳŎǘŜŘ ǿƛǘƘƛƴ ǘƘŜ tǊƻƧŜŎǘΩǎ Ŏƻŀƭ ǎŜŀƳǎ Ƙŀǎ yielded very low and 
uneconomic volumes of CSG. Therefore, ArrowΩǎ ŜȄƛǎǘƛƴƎ ŀƴŘ ŦǳǘǳǊŜ CSG exploration is likely to be in 
significantly deeper coal seams (e.g. Moranbah Coal Measures). Consequently, tƘŜ tǊƻƧŜŎǘΩǎ ƻǇŜǊŀǘƛƻƴ 
will not impact any future exploration for CSG resources on ATP 1103. 

The proponent has engaged, and will continue to engage, with Arrow in accordance with the applicable 
legislation for the management of overlapping tenements. 

 
11 https://www.gem.wiki/Arrow_Bowen_Pipeline 
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7.3.17.3 EPGA 2047 

No public information is available on EPGA 2047. Based on the current ungranted status of EPGA 2047 
and the fact that the Project does not lie in a government-recognised geothermal prospectivity region 
(Talebi et al., 2014), there is currently a low expectation of future geothermal energy exploration within 
the Project area. 

The proponent has engaged, and will continue to engage, with Australis Energy Pty Ltd in accordance with 
the applicable legislation for the management of overlapping tenements. 

7.3.18 Soils Assessment 

7.3.18.1 Overview 

An assessment of the ProjectΩǎ soil resources, comprising a soils study area within and surrounding the 
Project area, was undertaken and is identified in Figure 7-11. The soils assessment characterises the 
tǊƻƧŜŎǘΩǎ soils for future use in rehabilitation and provides details on the management and handling of 
soil materials (Appendix E). 

The assessment describes soils across the 3,863 ha study area and included a program of soil sampling, 
analysis and soil characterisation. A total of 102 soil profile observations and 177 check sites were made 
during the field survey. An additional 91 existing soil observations across the study area were used to 
inform the soil types and boundaries. The site density met the requirements of a 1:25,000 scale survey. 
Observation sites were chosen to target specific soil types and spatial distribution. Due to landscape 
limitations, some areas were not accessible for sampling during the fieldwork. 
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Figure 7-11 Soil Survey Study Area  



         Isaac Downs Extension Project 

  Chapter 7 ς Land 

 

Reach Environmental  
Page 7-36 

Page 7-36 

7.3.18.2 Methodology 

The soil assessment was undertaken with reference to the following guidelines and references. 

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

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

ω Land ς EIS information guideline, (DESI, 2024a). 
ω Australian Soil Classification (Isbell & NCST, 2021). 
ω Regional Planning Interest Act, Statutory Guideline 08/14 (RPI Act 2014). 

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

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

ω reviewing aerial imagery of the study area 
ω drafting preliminary mapping units for validation during the fieldwork. 

The following information sources were referenced in the desktop assessment. 

ω Aerial imagery from Google Earth (2024). 
ω Digital elevation model (DEM) supplied by Stanmore. 
ω Radiometric data from Geoscience Australia (Geoscience Australia, 2019). 
ω Vegetation mapping from the State of Queensland (Neldner et al., 2023). 
ω Surficial geology from Geoscience Australia (Geoscience Australia, 2015). 
ω Land Suitability Assessment of the CollinsvilleςNeboςMoranbah region (Story et al., 1967). 
ω Climate data from the Bureau of Meteorology (Bureau of Meteorology [BoM], 2024). 

Analysis of existing soil, geology, and topographical data using current geographical information systems 
(GIS) software assisted the development of preliminary mapping units (PMUs) within the study area. The 
ǊŜǾƛŜǿ ƻŦ ŜȄƛǎǘƛƴƎ Řŀǘŀ ƛŘŜƴǘƛŦƛŜŘ ǘǊŀŎǘǎ ƻŦ ƭŀƴŘ ǘƘŀǘ ǿŜǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ǎƘŀǊŜ ǎƛƳƛƭŀǊ Ψǎƻƛƭ ƭŀƴŘǎŎŀǇŜΩ 
features (e.g., soil type, geology, vegetation, and landform) that can be separated from neighbouring 
tracts of land with a different pattern of similar attribute values. These areas were used to guide sampling 
locations during the field program. 

7.3.18.3 Fieldwork  

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

ω map the soils of the study area 
ω conduct a land suitability assessment 
ω determine the agricultural land classification. 

To meet these objectives, the study area was assessed at a moderately high intensity, sufficient to 
determine strategic planning for intensive land uses. The intensity of the survey required an inspection 
site every 5 to 25 ha, with a scale of mapping that delineates areas of approximately 2.5 ha. 

The entire study area (3,863 ha) was assessed at a density of 1 site per 14 ha (279 sites). Details of the 
ground observations for this study are provided in Table 7-6.  The sampling achieved the recommended 
proportion of representative profiles, detailed profiles and semi detailed profiles and check sites from 
McKenzie et al., 2008. 
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Table 7-6 Survey Scale and Requisite Number of Inspection Sites 

Intensity/Area 
Size 
(ha) 

Inspection 
Density 

New 
Sites 

Existing 
Sites 

Publication 
Scale 

Map Unit 
Type 

Objective 

Moderately 
high intensity / 
Disturbance 
areas 

~3,863 ~1 site per 
14 ha 

279 91 1:25,000 

(1 site per 
5-25ha) 

Mainly 
simple, 
some 
compound, 
moderately 
detailed 

Moderately 
intensive 
uses at 
ΨŦƛŜƭŘΩ ƭŜǾŜƭΣ 
detailed 
project 
planning 

 

Data was collected from all ground observation sites with reference to the Australian Soil and Land Survey 
Field Handbook (NCST, 2024). At all sites, these data included, but was not limited to: 

ω geospatial location 
ω soil surface condition 
ω land use management 
ω landscape attributes (landform, vegetation, erosion, micro-relief, rock outcrops). 

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

ω field texture 
ω pedality and structure 
ω colour (Munsell chart) and mottles 
ω coarse fragments and segregations 
ω horizon depths and designations 
ω horizon boundary type and distinctness. 

Soil profile descriptions were made from undisturbed push-tube cores. Where available, existing 
exposures such as road cuttings, or gullies were observed. Detailed soil profile descriptions were made to 
depths of up to 1.5 m or until refusal of equipment, whichever was shallower. All soil inspection sites were 
located by in-field GPS. 

Soil samples were collected in accordance with national and state protocols: DESI (2024), DoR (2021), and 
DSITI & DNRM (2015). Generalised sampling depths are 0ς0.1 m, 0.2ς0.3 m, 0.4ς0.6 m, 0.7ς0.9 m, 1.0ς
1.2 m, and 1.4ς1.5 m with no sample interval exceeding 0.3 m in thickness. Allowances were made for 
horizon boundaries, with samples collected from within major soil horizons (i.e. sampling will not cross A 
and B horizons). 

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

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

In line with DESI (2024), the suite of laboratory analyses was split into a topsoil characterisation suite and 
subsoil characterisation suite (Table 7-7).  
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Table 7-7 Soils Observation Types and Analysis 

Laboratory Suite Target samples Analysis 

Topsoil Suite A horizon (topsoil fertility) generally 
between 0 ς 100 mm depth. 
 
Analyses include soil fertility as this is 
ǘƘŜ ΨƎǊƻǿǘƘ ƳŜŘƛŀΩ ŘŜǇǘƘ ƻŦ ǘƘŜ ǎƻƛƭ 
profile and is a major factor in 
ŘŜǘŜǊƳƛƴƛƴƎ ŀ ǎƻƛƭΩǎ ƴǳǘǊƛŜƴǘ ǎǘŀǘǳǎΦ 
This will also include one sample from 
the subsoil for baseline comparison. 

ω pH1:5 (water) 
ω EC1:5 
ω Total Cl 
ω Exchangeable cations (K+, Ca2+, 

Mg2+, Na+ & Al3+) 
ω Effective CEC 
ω ESP 
ω Water repellence 
ω Particle size distribution of the 

fine fraction (coarse sand, fine 
sand, silt, clay) 

ω Organic C 
ω Total N & Total P 
ω Available P and K (Colwell) 
ω PBI 
ω Available S (KCl) 
ω Trace elements (Cu, Zn, Mn & Fe) 

Subsoil Suite All other horizons below the topsoil 
(>100 mm). 
 
Analyses focus on chemical and 
physical properties of the soil. 

ω pH1:5 (water) 
ω EC1:5 
ω Total Cl 
ω Exchangeable cations (K+, Ca2+, 

Mg2+, Na+ & Al3+) 
ω Effective CEC 
ω ESP 
ω Particle size distribution of the 

fine fraction (coarse sand, fine 
sand, silt, clay) 

 

7.3.18.4 Desktop Review  

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

The desktop review findings for climate, topography, vegetation, surface geology, and radiometric 
(gamma-ray spectrometric method) analysis are reported in Section 2.2 of Appendix E. A detailed review 
ƻŦ ǘƘŜ tǊƻƧŜŎǘΩǎ ŎƭƛƳŀǘŜ and terrestrial ecology are provided in Chapters 6 and 11, respectively. Additional 
details on topography are provided in Section 7.3.1. 

The study area is situated within Blackwater, Monteagle, Conners, Oxford, and Girrah land systems 
described in the ΨLands of the Isaac-Comet Area, QueenslandΩ (Story et al., 1967). A general description 
and proportion of each land system within the study area is shown Table 7-8. The accompanying land 
resource map is provided in Appendix A of Appendix E. 

As part of the desktop review, it was noted that good-quality agricultural land was used in the planning 
framework with the now repealed State Planning Policy 1/92: Development and the Conservation of 
Agricultural Land. This planning framework was replaced by the agricultural land classification system, 
and therefore, was not considered for the ProjectΩǎ land assessment. 
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The desktop review failed to identify any versatile cropping land, and therefore, it was not considered for 
ǘƘŜ tǊƻƧŜŎǘΩǎ ƭŀƴŘ ŀǎǎŜǎǎƳŜƴǘΦ 

Table 7-8 Land System Units Relevant to the Study Area 

Land 
System 

Description 
Area 
(ha) 

Proportion 
(%) 

Blackwater 
(Bl) 

Lowlands with box and texture-contrast soils on undissected 
Tertiary land surface. 

1,749 45 

Monteagle 
(Mo) 

Brigalow plains and cracking clay soils on weathered Tertiary 
clay and older rocks. 

1,290 34 

Conners 
(Co) 

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

648 17 

Oxford 
(O) 

Downs with cracking clay soils on slightly weathered or 
unweathered basalt. 

128 3 

Girrah 
(Gi) 

Lowlands with brigalow and cracking clay soils on 
unweathered Permian shale and lithic sandstone. 

48 1 

 

Soil profile classes (SPCs) were developed using the defined central concept and range of values outlined 
by Powell (2008) and the general principles of McDonald (1983). 

The use of broad scale mapping and information sources provided guidance for the derivation of the study 
area soil mapping units (SMUs) and soil types. The soil maps produced were integrated with the Australian 
classification scheme (ASC) and Queensland based SPCs. Linkages between the land systems and SPCs are 
detailed in Section 3.6 of Appendix E. 

A soil and land suitability study was previously conducted for a discontinued mining project in a similar 
location to the Project (Tuck and Baker (2007), for the discontinued Integrated Isaac Plains project). The 
soil survey was conducted at a scale of 1:25,000, with a total of 91 soils observation within the proposed 
Project area. The soil types derived by Tuck and Baker (2007) are described and presented in Section 3.6.2 
of Appendix E. This soils work was relied upon to target soil sample locations, inform the general soil types 
and landscape patterns, and confirm mapping boundaries.  

L5aΩǎ ǎƻƛƭǎ (northeast of the study area) were surveyed in 2020 by SGM Environmental at a scale of 
1:25,000. SGM Environmental made 40 soil observations, from which, five soil units were summarised. 
They include: 

ω Chromosols ς texture contrast soils that are not highly acidic and are not sodic in the upper B 
horizon. 

ω Tenosols ς weak pedological arrangement, low clay content. 
ω Dermosols ς gradational textured clay soils. 
ω Vertosols ς clay soils with cracking surface and often gilgai microrelief. 
ω Kandosols ς weakly structured gradational loams and clay soils. 
ω Sodosols ς texture contrast soils with a sodic upper B horizon.  

Where possible, the SGM Environmental soil units are correlated with SMUs described in Section 3.6.2 of 
Appendix E for continuity of information between IDM and the Project. 

7.3.18.5 Soil Mapping Units 

A total of 102 soil profile descriptions from (push tube) cores or existing vertical exposures, and a total of 
177 soil observations (check sites) were made in the field. An additional 91 observation sites from Tuck 
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and Baker (2007) were also used as check sites to confirm mapping boundaries. From the 102 soil profiles 
sampled, 46 received laboratory analysis. Soil observation sites, SMU and SPC descriptions and laboratory 
data (physio-chemical attributes) are presented in Section 4 of Appendix E. 

Each soil profile has been correlated with a known existing Queensland government SPC within the region 
(Story et al., 1967). Soil profiles were classified using the Australian Soil Classification (Isbell & NCST, 2021) 
before being aggregated into SMUs. Each SMU contains a dominant soil profile class, and occasionally, 
minor associated SPCs or unique mapping areas.  

From the information gathered during the field and desktop survey, the soils identified within the study 
area have been grouped into a total of nine SMUs. A summary of the SMUs is presented in Table 7-9, in 
descending order according to the total land area (%). Their distribution is presented in Figure 7-12. 

Table 7-9 Soil Mapping Units in Order of Dominance within the Study Area 

SMU Description 
Tuck and 

Baker (2007) 
Soil Units 

Total 
Land 
Area 
(ha) 

Total 
Land 
Area 
(%) 

Taurus  
(Ta) 

Sodic texture contrast soils with moderately thick 
sandy surfaces. Occurs on gently undulating rises 
within the southern half of the study area. 

Sodosols 1,122 29 

Davey  
(Da) 

Deep alluvial sands occurring on the levees along 
the Isaac River and Cherwell Creek. 

Tenosols 692 18 

Krongie 
(Kg) 

Cracking clay soils with normal gilgai microrelief. 
Occurring on alluvial floodplains along the Isaac 
River 

Vertosols 515 13 

Taurus-
Teviot 

Complex  
(Ta-Tv) 

Complex soil unit consisting of sodic texture 
contrast soils (Taurus) with sporadically occurring 
cracking clay soils (Teviot) in gilgai depressions. 
Occurs on a gently undulating rise within the 
southern half of the study area. 

Sodosols 388 10 

Retro  
(Rt) 

Sodic texture contrast soils with thin loamy 
surfaces. Occurs on gently undulating rises on 
the northern half of the study area. 

Sodosols 343 9 

Teviot 
(Tv) 

Cracking clay soils in the depressions of normal 
gilgai microrelief. Texture contrast soils on the 
mounds. Occurs on gently undulating rises, 
central within the study area. 

Vertosols 340 9 

Arcturus 
(Ac) 

Cracking clay soils derived from basalt with 
crabhole microrelief. Occurs on gently undulating 
rises and colluvial depositions on the western 
boundary. 

Vertosols 246 6 

Luxor 
(Lx) 

Texture contrast soils with thick sandy surfaces 
and clay subsoils. Occurring on a prominent rise 
on the northern half of the study area. 

Chromosols 201 5 
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SMU Description 
Tuck and 

Baker (2007) 
Soil Units 

Total 
Land 
Area 
(ha) 

Total 
Land 
Area 
(%) 

Pegunny 
(Pg) 

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

Vertosols 16 1 
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Figure 7-12 Soil Mapping Units 
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7.3.18.6 Soil Chemical and Physical Limitations ς Overview 

Forty-two soil profiles within the study area were sampled for laboratory analysis. The suitability of soil 
for rehabilitation, and its limitations, delineated by SMUs, are discussed in the following sections through 
contextualising the results of the laboratory analysis. 

7.3.18.7 Soil pH: Acidic Soils 

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

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

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

7.3.18.8 Soil pH: Alkaline Soils 

The texture contrast soils of Taurus, Retro, and Luxor have neutral to alkaline subsoils. This reflects the 
depth of weathering acting on these imperfectly draining profiles, and hence, the leaching acting on these 
layers. The high alkalinity of the Taurus and Retro subsoils is also an indication of sodium bicarbonate in 
the soil solution (high exchangeable sodium), see Section 7.3.18.9. 

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

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

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

The effect of salinity is dependent on the texture of the soil. Clay soils, having greater water storage 
capacity, are able to dilute salts to a greater extent than sandy textured soils. Therefore, the level of 
salinity has a greater effect on plant growth in sandy soils than clays soils. To account for this, an industry 
standard adjustment factor based on soil texture is used to estimate the Saturated Extract Electrical 
Conductivity (ECse) from the Electrical Conductivity measured as a 1:5 soil to deςionised water solution. 
The effect of salinity is generally low at ECse of < 2 dS/m. 

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

The clay soils of Arcturus, Krongie and Teviot have moderate to high salinity in the subsoils. This 
characteristic reflects the poor profile drainage and low rainfall climate, allowing salts to accumulate at 
depth. The mounds of the gilgai have become saline at a shallower depth compared to the depressions. 
This reflects the drainage and movement (shrink swell cycles) of melon-hole gilgai formations.  
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7.3.18.9 Exchangeable Sodium Percentage 

9{t ƛǎ ŀƴ ƛƴŘƛŎŀǘƻǊ ƻŦ ŀ ǎƻƛƭΩǎ ǎǳǎŎŜǇǘƛōƛƭƛǘȅ ǘƻ ŜǊƻǎƛƻƴΣ ǎǳǊŦŀŎŜ ŎǊǳǎǘƛƴƎΣ ƘŀǊŘκŘŜƴǎŜ ǎǳōǎƻƛƭǎΣ ŀƴŘ ǇƻƻǊ 
infiltration. Generally, a soil is considered sodic when ESP is > 6% and highly sodic when ESP is > 14%. 

The Davey soil is the only SMU within the study area that is non-sodic. This characteristic is expected for 
well-drained coarse textured soils.  

The subsoils of the texture contrast SMUs (Taurus, Retro, and Luxor) are all sodic. These soils are a high 
risk for erosion if the subsoils are exposed. Field observations identified areas of erosion where overland 
flow have created extensive gullying in these SMUs. Luxor SMU was the exception with little erosion 
observed, which is a consequence of its landscape position and low disturbance. 

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

7.3.18.10  Cation Exchange Capacity 

The CEC of a soil is a contributing factor in the stability of the soil structure, nutrient availability for plant 
ƎǊƻǿǘƘΣ ǎƻƛƭ ǇIΣ ŀƴŘ ǘƘŜ ǎƻƛƭǎΩ ǊŜŀŎǘƛƻƴ ǘƻ ŦŜǊǘƛƭƛǎŜǊǎ ŀƴŘ ŀƳŜƭƛƻǊŀƴǘǎ όƛΦŜΦ buffering capacity) (Hazelton and 
Murphy, 2025).  

The soils of Pegunny have moderate levels of CEC. Although, they are relatively low for a clay soil. This 
characteristic reflects the acidic pH, reducing the availability of exchange sites on the complex.   

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

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

7.3.18.11  Calcium-Magnesium Ratio 

The calcium-magnesium ratio is a secondary measurement of the available calcium and magnesium in the 
soil. Generally, a low calcium to magnesium ratio can result in dispersive soil properties, which reduces 
stability and infiltration, and increases density.  

The calcium-magnesium ratio for the Arcturus soils is considered balanced. This characteristic reflects the 
nature of the basalt parent material being high in cations such as calcium.  

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

7.3.19 Land Suitability Assessment 

7.3.19.1 Overview 

Land suitability classification assesses the potential of land for a specific land use. The study area has been 
assessed on the potential for cropping and grazing as a pre-mining land use.  

The assessment of land suitability has been carried out in accordance with the methodologies described 
in DISITI & DNRM (2015) and DSITI & DNRM (2013).  

The five land suitability classes used for assessing the land use are defined in Table 7-10. Each unique 
mapping area (UMA) within an SMU is assessed on the hazard criteria defined for the particular land use. 
The land suitability class reflects the score of the most limiting attribute for a given UMA. Land suitability 
mapping for the study area is provided in Appendix A of Appendix E.  
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Table 7-10 Cropping Land Suitability Classes and their Defining Descriptions  

Class Suitability Description 

1 

Suitable 

Highly productive land requiring only simple management practices to 
maintain economic production 

2 Land with limitations that either constrain production or require more 
than the simple management practices of Class 1 land to maintain 
economic production. 

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

4 

Unsuitable 

Currently unsuitable land. The limitations are so severe that the 
sustainable use of the land in the proposed manner is precluded. In some 
circumstances, the limitations may be surmountable with changes to 
knowledge, economics or technology. 

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

 

7.3.19.2 Land Suitability for Cropping 

The land suitability was assessed for four cropping systems typical of the region: 

ω dryland sorghum 
ω dryland wheat 
ω dryland safflower 
ω irrigated cotton. 

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

Overall, the study area is assessed as majority (94%) Class 4 and 5 (unsuitable) with a small proportion 
(6%) of Class 3 (suitable) for the four cropping systems. Table 7-11 displays the proportions of land 
suitability class for each crop. 

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

The soils of the Arcturus SMU are assessed as Class 3 across the four cropping systems. These basalt soils 
are moderately well draining and are suitable for cropping with moderate management inputs. However, 
the Arcturus SMU possesses a limited extent within the study area (Figure 7-12). 

Table 7-11 Proportions of the Study area suitable for Cropping 

Land Use 
Land Suitability (area %) 

Class 1 Class 2 Class 3 Class 4 Class 5 

Cotton 0 0 6 94 0 

Safflower 0 0 6 76 18 

Sorghum 0 0 6 76 18 
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Land Use 
Land Suitability (area %) 

Class 1 Class 2 Class 3 Class 4 Class 5 

Wheat 0 0 6 76 18 

 

7.3.19.3 Land Suitability for Grazing 

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

Land Suitability Class 1ς3 is considered suitable for grazing sown pastures and can attain maximal 
production levels. The grazing potential (productivity) decreases from Class 1 to Class 3. Class 1 (highly 
suitable) can support a wide range of pasture types and livestock production, Class 3 (marginally suitable) 
requires intensive management to support grazing, and may be suitable for certain pasture types only. 
Land Suitability Class 4 is considered to have limitations so severe that the establishment and grazing of 
improved pastures is not currently viable but may be possible with significant inputs and management. 
Class 4 can support low intensity grazing on established mixed native and introduced pasture species 
(i.e. similar to the basis for existing grazing land use). However, long-term productivity is reliant on climate 
and grazing management. 

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

Overall, the study area is assessed as majority (96%) Class 4 and 5 (unsuitable) with a small proportion 
(6%) of Class 3 (suitable) for grazing on improved pastures. Table 7-12 displays the proportions of land 
suitability class for grazing on improved pastures. 

The soil pH limits the potential for grazing of the Arcturus SMU to Class 3. The soils of the Pegunny SMU 
are assessed as suitable for grazing on improved pastures (Class 3). However, the hazard criteria do not 
take into account profile drainage. In consideration of the prolonged waterlogging of these soils, it would 
be appropriate to assign the Pegunny SMU as unsuitable (Class 5) for grazing on improved pastures.  

The remaining 94% is assessed as unsuitable for improved pastures. However, low intensity grazing on 
native and/or introduced pasture species is viable. The Taurus, Retro, and Luxor SMUs are limited by their 
hard setting surfaces. The strong gilgai formations limit the grazing potential of the Krongie and Teviot 
SMUs. The low water holding capacity limits the grazing potential of the Davey SMU. 

Table 7-12 Proportions of the Study area suitable for Grazing on Improved Pastures 

Land Use 
Land Suitability (area %) 

Class 1 Class 2 Class 3 Class 4 Class 5 

Grazing 0 0 6 93 1 

 

7.3.20 Agricultural Land Classification 

Overall, the tǊƻƧŜŎǘΩǎ soils study area is dominated by Class C2 agricultural land (approximately 72% of the 
study area). Class C1 accounts for 23% of the tǊƻƧŜŎǘΩǎ soils study area, Class B accounts for approximately 
6% of the tǊƻƧŜŎǘΩǎ soils study area and Class C3 accounts for approximately 1% of the tǊƻƧŜŎǘΩǎ soils study 
area. 
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The Class C2 soils include the Taurus, Retro, Luxor, Taurus-Teviot Complex, and the Davey SMUs. These 
soils are considered suitable for grazing on native and mixed pastures and have lower fertility than soils 
of Class C1. 

The Class C1 agricultural land includes the clay soils of Krongie and Teviot and are considered suitable for 
grazing on native and mixed pastures. Land use intensity is restricted within these SMUs, as demonstrated 
in the land suitability assessment (such as gilgai micro-relief), and therefore, they are not considered 
suitable for sown pastures. The agricultural land classification of Class C1 is designated on account of the 
higher fertility than the Class C2 soils. 

The Arcturus SMU is the only soil that is suitable for cropping and is assessed as Class B agricultural land. 
This SMU is considered suitable for a narrow range of crops or for sown pastures. 

The Pegunny SPC is considered as Class C3 agricultural land and is suitable for light grazing practices only 
on native pastures. Higher intensity land uses are restricted due to the limitation outlined in the land 
suitability assessment. 

Agricultural land classification for the study area is presented in Figure 17 within Appendix A of 
Appendix E. 

7.3.21 Acid Sulfate Soils 

Acid sulfate soils (ASS) occur naturally over extensive areas of low-lying coastal land, predominantly below 
5 m Australian Height Datum (AHD). These soils may be found close to the natural ground surface but may 
also be buried at depth in the soil profile. ASS can also be found in non-coastal areas or at elevations 
above 5 m AHD where soils are exposed to prolonged or periodic waterlogging. Such waterlogging may 
occur naturally, or occur from human disturbance or intervention (Dear et al., 2024). 

The likelihood of acid sulfate soils occurring within the study area is low. No acid sulfate soils were 
identified in the desktop or field assessments. 

7.3.22 Preliminary Contaminated Land Assessment 

7.3.22.1 Overview 

A preliminary contamination assessment to evaluate potential for existing (pre-mining) contamination 
within and surrounding the Project area was completed. ¢ƘŜ tǊƻƧŜŎǘΩǎ ǇǊŜƭƛƳƛƴŀǊȅ ŎƻƴǘŀƳƛƴŀǘŜŘ ƭŀƴŘ 
investigation assessment report is provided in Appendix G, with findings summarised below. 

The tǊƻƧŜŎǘΩǎ preliminary contamination assessment was developed in accordance with the requirements 
of the ΨContaminated land τ EIS information guidelineΩ (DESI, 2024b) and the applicable legislation, 
standards and guidelines for contaminated land management in Queensland. 

¢ƘŜ tǊƻƧŜŎǘΩǎ preliminary contamination assessment comprised two main components - an initial desktop 
investigation and a preliminary site investigation (soil sampling). 

The initial desktop investigation involved:  

¶ a check of the EMR and CLR to determine if land parcels intersecting the Project area were listed 

¶ a review of historical aerial imagery, ground photographs, title deeds, local histories, and trade 
directories to understand the history of the Project area's previous land use(s) and activities 

¶ interviews with past and current owners, operators and occupiers to add to the understanding of 
the Project area's previous land use(s) and activities 

¶ developing an understanding of ǘƘŜ tǊƻƧŜŎǘΩǎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ to understand likely contamination 
pathways or sites, including current land use(s), layout, topography, geology and hydrogeology 

¶ investigating past activities that might have resulted in land being contaminated, based on the 
tǊƻƧŜŎǘ ŀǊŜŀΩǎ ƘƛǎǘƻǊȅ ŀƴŘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 
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¶ a review of the potential for acid sulphate soils within the Project area (i.e. as a possible natural 
contamination source if present and disturbed). 

The preliminary site investigation (soil sampling) involved: 

¶ undertaking preliminary soil sampling and laboratory analysis of surface soil samples based on 
the findings of the desktop investigation 

¶ assessing if there was a requirement for a detailed site investigation. 

7.3.22.2 Contaminated Land Searches 

Searches of the EMR and CLR showed that the properties, Lot 8 SP277384 (Winchester Downs) and Lot 9 
GV33 (State Reserve), within the Project area were not listed on either register. No notifiable activities 
have been conducted within the Project area. Records of the searches are included in Appendix B of 
Appendix G. 

7.3.22.3 Contamination Land ς Desktop Study Findings 

Based on current and past land uses, grazing and resource exploration were considered the main activities 
that may have contributed to land or water contamination within the Project area. 

A review of aerial photography dating from 1966-2023 identified a small number of land disturbances that 
may have contained activities that might have resulted in contamination, which included a cattle 
yard/paddock, square water structure, vegetation dead spot and former and existing exploration and 
water bores. The relevant aerial photographs are included in Appendix C of Appendix G. 

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

In terms of potential anthropogenic contamination sources, the nearest industrial activity (exploration 
camp/workshop) was located approximately 2 km east of the Project area near Conrock Dam. At that 
location, there is an existing cattle yard and a trap yard that may have been used for spraying cattle for 
ticks. There was potential pesticide use at the trap yard near Conrock Dam. However, this trap yard is 
located outside the Project area. Potential chemicals could have migrated via Conrock Gully from the 
exploration camp/workshop at Conrock Dam to the Project area. 

Although acid sulphate soils are not mapped comprehensively across Queensland, land elevation is a 
reliable indicator of risk (i.e. coastal areas < 5 m AHD and certain areas buried beneath newer soils at 
elevations < 20 m AHD). As the Project is located at an elevation of approximately 200 m AHD, the 
presence of acid sulphate soils within the Project area is considered to be highly unlikely, as evidenced by 
the soils field surveys. 

7.3.22.4 Preliminary Site Investigation (Soil Sampling) 

A total of 11 sample sites were selected for the preliminary site investigation within and adjacent the 
Project area based on the findings of the desktop study. Table 7-13 provides each sample siteΩǎ location 
description and rationale for selection.  Figure 7-13 displays the location of the 11 sample sites within the 
Project area. 
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Table 7-13 Sampling Location Description and Basis of Selection 

Sample Location Approximate Location  Basis of Site Selection  

1 Southern border of MLA 700083 
To capture contamination (if any) on 
MLA boundary extents 

2 
Near JB Gully close to MLA 700083 
boundary 

JB Gully traverses MLA and Winchester 
Downs residential property backs on to 
JB Gully. 

3 Near Cherwell Creek on MLA 700081 Cherwell Creek traverses MLA 

4 
Near decommissioned CSG bores on 
MLA 700082 

Location of decommissioned CSG bores 

5 Near Conrock Gully on MLA 700081 
Conrock Gully traverses MLA. There 
was potential pesticide use upstream 
at the trap yard near Conrock Dam. 

6 
{ŀƳǇƭŜ ǎƛǘŜ ΨсΩ ŘƻŜǎ ƴƻǘ ŜȄƛǎǘΣ ōŜŎŀǳǎŜ 
proposed location was inaccessible 

Not applicable 

7 
Near Isaac River on northern section of 
MLA 700082 

Dead vegetation patch near Isaac River 

8 
Near decommissioned CSG bores on 
MLA 700082 

Location of decommissioned CSG bores 

9 
Near unnamed drainage lines on 
western edge of MLA 700081 

Unnamed drainage lines traverses MLA 
and to capture contamination (if any) 
on MLA boundary extents.  

10 
Cattle yard/paddock near 
northwestern corner of MLA 700082 

Cattle yard and disturbance  

11 
Project area boundary with IDM on 
northeast section of MLA 700084 

Cleared tracks along Isaac River and 
close proximity to IDM.  
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Figure 7-13 Sample Locations ς Existing Land Contamination 
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The preliminary site investigation involved collecting a limited number of surface (0-10 cm) soil samples 
at the selected sampling locations with a contamination risk. Further details on the sampling methodology 
and quality assurance are provided in Section 3.1 of Appendix G. Visual observations for potential 
contamination sources / indicators were also made during the sampling process. 

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

ω eight metals 
ω total petroleum hydrocarbons (TPH) 
ω total recoverable hydrocarbons (TRH) 
ω polycyclic aromatic hydrocarbons (PAHs) 
ω polychlorinated biphenyls (PCBs) 
ω benzene, toluene, ethylbenzene, xylenes and naphthalene (BTEXN). 

The assessment criteria applied to the laboratory results were based on the protection of human health 
and are detailed in Section 3.1.5.1 of Appendix G. 

In terms of the visual observations, no obvious staining, colour changes or odours were encountered. No 
groundwater seepage was observed during sampling. Old or discarded machinery in the field were 
observed adding rust (iron oxides) in small amounts (e.g. old windmill). 

The laboratory results are provided in Appendix D of Appendix G. The following summary statements 
were made in relation to the laboratory results:  

ω The analysis showed no exceedances off the ASC National Environment Protection Measure 
(NEPM)12 assessment guidelines.  

ω No metals and inorganics exceeded the ASC NEPM assessment guidelines, including health 
investigation levels/health screening level A (the most conservative assessment guideline). 

ω All BTEXN components were below ASC NEPM assessment guidelines. 
ω PAHs and PCBs were below ASC NEPM assessment guidelines. 

Based on these findings, the Project area is considered to possess a low risk of contamination that would 
pose a risk to human health or the environment. Therefore, no further assessment of contamination was 
deemed necessary. 

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

7.3.23 Landscape Character and Visual Amenity 

7.3.23.1 Landscape Character 

Landscape character is the distinct, consistent pattern of elements in a landscape that makes it unique, a 
combination of both natural and human influences. It's what gives a place its Ωsense of placeΩ, rather than 
being a judgment of whether one landscape is better or worse than another. These elements include 
natural factors like geology, soil, and topography, combined with cultural and human factors such as land 
use, historical development, and settlement patterns. 

Therefore, from a landscape character perspective, the Project area and its surrounds are located within 
the Bowen Basin in Central Queensland and are characterised by the regionΩs long history of grazing and 

 
12 https://www.nepc.gov.au/nepms/assessment-site-contamination 
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mining (i.e. as the two major land uses). These anthropogenic activities have significantly modified the 
vegetation and to a lesser extent the physical landscape. 

The Project area possesses two gently undulating rises in the north-western and southern areas which 
are separated by Conrock Gully, which drains into the Isaac River along the eastern boundary. An alluvial 
plain follows the eastern and southern boundary of the Project area, following the Isaac River and 
Cherwell Creek. These landscape features are common within the Isaac River basin. 

Vegetation within the Project area has been altered by grazing activities and now comprises mainly open 
grassland (highly modified pastures), with remnant vegetation mainly restricted to along the Isaac River, 
Cherwell creek, Conrock Gully and other small patches of fragmented remnant vegetation. 

There are no formally listed heritage places within or in proximity to the Project area that could add to 
the character of the landscape (see Chapter 20). 

No other significant landscape features exist within the Project area (e.g. geological features). The Isaac 
River and Cherwell Creek which border ǘƘŜ tǊƻƧŜŎǘΩǎ eastern and southern boundaries, respectively, along 
with their associated riparian vegetation, form the only landscape features of any potential note. 
However, these features are common within the Isaac River basin. 

7.3.23.2 Visual Amenity 

Visual amenity is the quality of a landscape or area that makes it pleasant for people to look at and be in, 
encompassing the scenic quality of views and landscape features valued by a community. It is shaped by 
natural elements like vegetation and topography, as well as human-made structures, and is considered 
from the perspective of viewers such as residents, workers, or visitors. 

From a visual perspective, the Project area is relatively remote, largely located on private land and is not 
in close proximity to any major public roads. As described in Section 7.3.4, the Winchester Downs 
Homestead is the only significant sensitive receptor site in close proximity (< 2 km). All other sensitive 
receptors are located 5 km or more away from the Project site (Figure 7-3). The nearest public roads are 
2.5 ς 5 km from the Project area. Moranbah is closest township and is located approximately 15 km 
northwest of the Project. The quarry operations described in Section 7.3.3 is the closest industrial facility 
to the Project not owned by Stanmore (i.e. approximately 2-3 km to the west). 

The Project abuts IDM and will be integrated into the IPC through the continued use of supporting 
infrastructure (e.g. CHPP) and the provision of access to the Peak Downs Highway, which is the main road 
in the Isaac region. Therefore, views of the Project will be limited for the general public from any direction, 
except for the Winchester Downs Homestead residents. 

The current view towards the Project from the Winchester Downs Homestead ŀƴŘ {ǘƻŎƪƳŀƴΩǎ vǳŀǊǘŜǊǎ, 
as collected in 2025, are shown in Figure 7-21 and Figure 7-22, respectively. 

7.3.24 Lighting 

The light environment at the Project area, while generally dark at night, would receive an ambient glow 
from the adjacent IDM, and nearby IPM (approximately 8 km to the north), Poitrel Mine (approximately 
4.5 km to the east) and Daunia Mine (approximately 9 km to the east).  

From a lighting perspective, the Project area shares the same circumstances as described for visual 
amenity in Section 7.4.9.2. Consequently, only the Winchester Downs Homestead residents will be subject 
to ǘƘŜ tǊƻƧŜŎǘΩǎ ambient and fugitive light, particularly from mining operations in the southern portion of 
the Project area. 
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7.4 Potential Impacts to Land 

7.4.1 Land Disturbance 

To ŜȄǘǊŀŎǘ ǘƘŜ tǊƻƧŜŎǘΩǎ Ŏƻŀƭ ǊŜǎƻǳǊŎŜ, the land within the planned mining pit will be progressively 
disturbed ƻǾŜǊ ǘƘŜ ƭƛŦŜ ƻŦ ǘƘŜ tǊƻƧŜŎǘΩǎ ƳƛƴƛƴƎ ƻǇŜǊŀǘƛƻƴǎΦ Section 4.7.5 of Chapter 4 describes the 
tǊƻƧŜŎǘΩǎ ǇǊƻƎǊŜǎǎƛǾŜ mining disturbance.  

Additional infrastructure ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ tǊƻƧŜŎǘΩǎ ƳƛƴƛƴƎ ŀŎǘƛǾƛǘƛŜǎ, which comprises go-lines, 
a crib area, run-of-mine coal pads, dams, water pipelines, powerlines, levee and levee plugs, a temporary 
dragline crossing of the Isaac River, bridges, roads and the diversion of Conrock Gully. These mining 
support activities will result in disturbance. Most of the tǊƻƧŜŎǘΩǎ ŀŘŘƛǘƛƻƴŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ will be 
established prior to mining during the construction phase and may require modification over the life of 
the Project. Chapter 4, Chapter 8 and Chapter 9 detail ǘƘŜ tǊƻƧŜŎǘΩǎ additional infrastructure, surface 
water management structures, and Conrock Gull diversion, respectively. 

A Project disturbance area has been defined encompassing all proposed Project activities (see Chapter 4). 
The intensity of land disturbance differs between mining and infrastructure areas, and disturbance areas 
area separated into different rehabilitation areas, reflecting the nature of rehabilitation activities in each 
area. 

¢ƘŜ tǊƻƧŜŎǘΩǎ ƳƛƴƛƴƎ ŘƛǎǘǳǊōŀƴŎŜ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ǘƘŜ ǇǊƻƎǊŜǎǎƛǾŜ ŘŜǾŜƭƻǇƳŜƴǘ of a new landform that 
comprises an in-pit dump, two out-of-pit dumps (southwest and east), and a final void that is outside the 
0.1% AEP (1 in a 1,000 year) flood plain (see Section 9.4 of Chapter 9). The configuration of the tǊƻƧŜŎǘΩǎ 
final landform is based on the most efficient mine plan for coal extraction and the development of a final 
landform that, following rehabilitation, supports the planned post-mining land uses (PMLUs), including 
the use of the final void as a beneficial water storage. Further ŘŜǘŀƛƭǎ ƻƴ ǘƘŜ tǊƻƧŜŎǘΩǎ final landform are 
provided in Chapter 5. 

The granting of the tǊƻƧŜŎǘΩǎ ƳƛƴƛƴƎ ƭŜŀǎŜǎΣ 9! and progressive rehabilitation and closure plan (PRCP) 
ǎŎƘŜŘǳƭŜ ǿƛƭƭ ŀǳǘƘƻǊƛǎŜ ǘƘŜ tǊƻƧŜŎǘΩǎ ŘƛǎǘǳǊōŀƴŎŜΦ The planned rehabilitation of the final landform will be 
guideŘ ōȅ ǘƘŜ tǊƻƧŜŎǘΩǎ tw/t and proposed PRCP schedule, which are provided in Appendix AB and 
Appendix AC, respectively. The PRCP and PRCP schedule are legislative requirements for mining in 
Queensland, can only be modified through a statutory amendment process, and are regulated by DETSI. 
The PRCP and PRCP ǎŎƘŜŘǳƭŜ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŜ tǊƻƧŜŎǘΩǎ ŘƛǎǘǳǊōŀƴŎŜ ƛǎ ǇǊƻƎǊŜǎǎƛǾŜƭȅ 
rehabilitated to a final landform that will support the proposed PMLUs. The PRCP defines different 
rehabilitation areas with their won rehabilitation milestones. 

Rehabilitation of the ProjectΩǎ disturbance is described in Chapter 5. 

7.4.2 Land Use 

7.4.2.1 Primary Disturbance 

As describe in Section 7.3.3.2, cattle grazing on native and modified pastures is the major land use within 
and surrounding the Project area. Because of the disturbance associated with the tǊƻƧŜŎǘΩǎ ƳƛƴƛƴƎ 
operations, grazing will not be able to be conducted on a majority of the land within the Project area until 
mining and rehabilitation is completed. Where possible and depending on safety constraints, buffer land 
surrounding the ProjectΩǎ ƳƛƴƛƴƎ activities will continue to be available for grazing activities.  

The identified land uses adjacent to the Project will not be adversely impacted, and therefore, will 
continue to function normally over the life of the Project. 
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7.4.2.2 Stock Route Disturbance 

As outlined in Section 7.3.3.1, the State Reserve, Lot 9 GV33, is a nominated stock route for the purpose 
ƻŦ ΨŎŀƳǇƛƴƎΣ ǿŀǘŜǊ ŀƴŘ ǊƻŀŘΩ ŀƴŘ ƛǎ ƭŜŀǎŜŘ ōȅ ǘƘŜ ǇǊƛǾŀǘŜ ƻǿƴŜǊ ƻŦ ²ƛƴŎƘŜǎǘŜǊ 5ƻǿƴǎ ŦƻǊ ƎǊŀȊƛƴƎ 
activities. Approximately a third of the stock route, which generally represents the northwestern portion 
of the reserve, will be ŘƛǎǘǳǊōŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘΩǎ ƳƛƴƛƴƎ ŀŎǘƛǾƛǘƛŜǎ and will be unavailable over the life of 
the Project (Figure 7-2).  

The undisturbed portion of the stock route will not be adversely impacted, and therefore, will continue 
to function normally over the life of the Project. 

7.4.2.3 Cumulative Impacts 

As identified in the economic impact assessment (Appendix Z), the total Project disturbance area accounts 
for approximately 0.04% of the livestock grazing area in the regional catchment. Therefore, the Project 
will make a negligible contribution to cumulative impacts on land use, further reduced by the proposed 
rehabilitation of the majority of the land to its pre-mining land use of livestock grazing. 

7.4.3 Geochemistry ς Mining Waste Assessment 

As detailed in Section 7.3.12.2, only spoil, including minor volumes of waste coal, will be managed at the 
Project area. Therefore, the assessment focusses ƻƴ ǘƘŜ tǊƻƧŜŎǘΩǎ ǎǇƻƛƭ and minor quantities of waste coal 
that will report ǘƻ ǘƘŜ tǊƻƧŜŎǘΩǎ ǎǇƻƛƭ ŜƳǇƭŀŎŜƳŜƴǘǎ as part of final landform development. 

A geochemical source hazard assessment was undertaken using an appropriate combination of 
weathered and fresh non-carbonaceous spoil, and weathered and fresh carbonaceous spoil. The 
methodology used for the geochemical source hazard assessment is provided in Section 3.4 of 
Appendix F. 

The source hazard assessment methodology outlined in Section 3.4.3 (AMD hazard scoring) of Appendix F 
and Section 3.4.4 (landform AMD likelihood scoring) of Appendix F were applied to the spoil within each 
Project landform. The source materials, and their approximate proportions within each spoil landform 
were estimated as follows: 

¶ Spoil, non-carbonaceous = 94%, a mix of weathered and fresh material. 

¶ Spoil, carbonaceous = 5%, all fresh. 

¶ Coal = 1%, all fresh. 

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

7.4.3.1 Geochemical Source Hazard Assessment ς Spoil and Coal 

A geochemical source hazard assessment was applied to the source material types within each of the 
tǊƻƧŜŎǘΩǎ planned spoil landforms and the source materials expected to be exposed in the walls of the 
tǊƻƧŜŎǘΩǎ residual or final void (see Section 6.1 of Appendix F). Based on the findings provided in 
Section 7.3.12, the geochemical source hazard assessment focussed on ǘƘŜ tǊƻƧŜŎǘΩǎ carbonaceous spoil, 
non-carbonaceous spoil and coal. As discussed in Sections 7.3.13 and 7.3.14, tailings and coarse rejects 
will be managed in accordance with approved tailings and coarse rejects waste management systems at 
IPM, and therefore were not included in the geochemical source hazard assessment.  

The geochemical source hazard assessment developed a source hazard score, which is a formula that 
takes into account the propensity to generate AMD, the AMD capacity (severity) and the quantity 
(volume) of material within a landform or the walls of the residual void that could produce AMD. The 
tǊƻƧŜŎǘΩǎ AMD source hazard scores are as follows: 

¶ Spoil ς non-carbonaceous: AMD source hazard score = ΨLowΩ. 

¶ Spoil ς carbonaceous: AMD source hazard score = ΨLow-ModerateΩ. 
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¶ Coal: AMD source hazard score = ΨLow-ModerateΩ. 

¢ƘŜ tǊƻƧŜŎǘΩǎ !a5 ǎƻǳǊŎŜ ƘŀȊŀǊŘ ǎŎƻǊŜǎ were then combined with the proportion of material that could 
generate AMD relative to the total proportion of all materials in the final landform (spoil landforms and 
residual void), to develop an AMD hazard score for the tǊƻƧŜŎǘΩǎ landforms, void highwall / end-walls and 
void floor at closure. Section 6.1 of Appendix F provides additional details on the geochemical source 
hazard assessmentΩǎ ƳŜǘƘƻŘƻƭƻƎȅΦ 

7.4.3.2 Spoil Landforms Assessment 

Three spoil dumps, comprising an in-pit dump / spoil landform, the southwest out-of-pit dump (OOPD) / 
spoil landform (southwest OOPD) and the east out-of-pit dump / spoil landform (east OOPD), are planned 
to remain at closure as part of ǘƘŜ tǊƻƧŜŎǘΩǎ final landform (Figure 7-15). A fourth spoil dump called the 
north OOPD, will be rehandled back into the pit during late-stage operations to develop the final void, 
and therefore, will not exist as a post-closure landform. 

The in-pit dump / spoil landform comprises mined overburden and interburden dumped behind the active 
mining face to form a low-wall spoil dump (effectively backfilling the pit behind the active mining face). 
The southwest and east OOPDs will comprise mined overburden and interburden dumped outside the pit 
shell adjacent to the active pit (i.e. as box-cut spoil). The southwest and east OOPDs will be reshaped to 
form two final spoil landforms located on the southwestern and eastern sides of the pit, respectively. As 
described in Section 7.3.14, none of the tǊƻƧŜŎǘΩǎ spoil dumps or final spoil landforms will contain coarse 
rejects. 

Therefore, considering the material quantities (proportions) and expected proportion of PAF materials 
reporting to each individual landform, it was assessed that each of the tǊƻƧŜŎǘΩǎ spoil landforms pose a 
low AMD hazard, with AMD generation rated as highly unlikely. 

In summary, the low AMD hazard ƻŦ ǘƘŜ tǊƻƧŜŎǘΩǎ ǎǇƻƛƭ ƭŀƴŘŦƻǊƳǎ is largely a result of only 1.2% of non-
carbonaceous spoil samples being conservatively classified as PAF of some type, and non-carbonaceous 
spoil comprising the overwhelming majority (about 94%) of mineral waste within each spoil landform.  
Additional hazard assessment supporting information is provided in Section 6.1 and Appendix C of 
Appendix F. 

7.4.3.3 Residual Void Assessment 

A narrow residual void will remain at closure at the centre east side of the tǊƻƧŜŎǘΩǎ ŦƻǊƳŜǊ Ƴƛƴe pit (Figure 
7-15). The void is conservatively assumed to have coal (Vermont seam group) remaining on the void 
(former pit) floor. Environmental geochemical data and drill-hole geological logs were used to aid in the 
assessment of AMD risk associated with the residual void highwall and floor. 

The highwall hazard assessment concluded that approximately 2.8% of the void highwall is estimated to 
be PAF, which includes material classified as UC(PAF), PAF-LC and NAF-S. As a result, the assessment has 
found that the likelihood of AMD generation from the void highwall is highly unlikely, and any expression 
of AMD from the highwall is likely to be localised.  

The floor of the void will be the Vermont seam group. On the highly conservative (if not overly 
conservative) assumption that the floor of the void is all coal, the void floor AMD hazard assessment has 
estimated that approximately 23% of the floor of the void is estimated to be PAF, which includes material 
classified as PAF, UC(PAF), PAF-LC and NAF-S. As such, the highly conservative assessment has found that 
the likelihood of AMD generation from the floor of the void where coal is exposed is unlikely, until the 
void floor becomes submerged by groundwater post-closure and changes the likelihood of AMD 
generation to highly unlikely. In practice, mining takes all coal to the bottom of the seam. Therefore, very 
little coal would be expected to remain on the floor of the void. 

Additional hazard assessment supporting information is provided in Section 6.1 and Appendix C of 
Appendix F. 
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7.4.3.4 Geochemical Source-Pathway-Receptor Assessment 

A post-closure geochemical source-pathway-receptor (SPR) assessment was conducted for the ProjectΩǎ 
spoil landforms and final void, which involved the likelihood of an event occurring (e.g. the likelihood of 
AMD impacting a local creek), the severity of the event should it occur and the calculated risk rating 
(likelihood times severity) (see Section 6.2 of Appendix F). A risk rating was calculated for each of the 
tǊƻƧŜŎǘΩǎ spoil landforms and the residual void with respect to plausible surface water and groundwater 
receptors.  

A post-closure conceptual site model (CSM), which applies generically to the spoil landforms and the 
residual void at the Project, and the broader relationship these facilities have with surface water and 
groundwater in the district, has been produced by SLR Consulting Australia (Appendix K). The CSM assists 
with the SPR assessment with regard to potential environmental geochemical impacts from mineral waste 
facilities. A key element of the CSM based on the hydrogeological assessment, which included 
groundwater modelling and particle tracking undertaken by SLR, was that the residual void will be a 
ƎǊƻǳƴŘǿŀǘŜǊ ΨǎƛƴƪΩ όƛΦŜΦ ƎǊƻǳƴŘǿŀǘŜǊ ŀǘ ǘƘŜ tǊƻƧŜŎǘ ǿƛƭƭ Ŧƭƻǿ ǘƻǿŀǊŘǎκƛƴǘƻ ǘƘŜ ǊŜǎƛŘǳŀƭ ǾƻƛŘΣ ŀƴŘ ǘƘŜ ǾƻƛŘ 
will be the receptor of seepage from Project activities).  Section 6 and Appendix D of Appendix F detail 
the risk assessment process completed for the SPR assessment. 

For the rehabilitated spoil landforms, the plausible mechanisms for AMD affected water and/or non-
oxidative salinity, if any, to report to post-closure receptors are identified in Table 6 1 of Appendix F. For 
the void highwall, as potential sources of AMD affected water and/or non-oxidative salinity, the only 
plausible receptor is the void, via surface water run-off from the void highwall. 

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

ω Surface water run-off from spoil landforms into creeks (and also includes potential seepage out 
of the toe of a spoil landform and continuing as surface water run-off). 

ω Seepage from spoil landforms via shallow permeable strata into creeks. 
ω Seepage from spoil landforms into the residual void (with the void as a receptor). 
ω Surface water run-off and seepage from the void highwall into the residual void (with the void as 

a receptor). 

It should be noted that during mining operations, surface water runoff and seepage from spoil dumps will 
ōŜ ŎŀǇǘǳǊŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘΩǎ ǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳǎ όǎŜŜ Chapter 8), and if required, will only be 
ǊŜƭŜŀǎŜŘ ǎǳōƧŜŎǘ ǘƻ ƳŜŜǘƛƴƎ ǘƘŜ ŘƛǎŎƘŀǊƎŜ ŎǊƛǘŜǊƛŀ ǇǊŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ tǊƻƧŜŎǘΩǎ 9!Σ ŘŜǾŜƭƻǇŜŘ ǘƻ ǇǊƻǘŜŎǘ 
downstream environmental values.  

7.4.3.4.1 SPR Risk Rating of Rehabilitated Spoil Landforms 

The SPR assessment identified plausible surface water and residual void receptors associated with final 
tǊƻƧŜŎǘΩǎ spoil landforms, and the run-off and seepage pathways linking the sources (final spoil landforms) 
to the surface water and residual void receptors. In summary, with respect to AMD, the overall SPR risk 
rating ŦƻǊ ǘƘŜ tǊƻƧŜŎǘΩǎ final spoil landforms is low. In addition, with respect to non-oxidative salinity, the 
overall SPR risk ŦƻǊ ǘƘŜ tǊƻƧŜŎǘΩǎ final spoil landforms is also rated as low. Further supporting information 
is provided in Section 6.2 and Appendix D of Appendix F. 

7.4.3.4.2 SPR Risk Rating of the Residual Void 

As outlined in Section 7.4.3.4, groundwater modelling predicts that the tǊƻƧŜŎǘΩǎ final void is likely to be 
ŀ ΨǎƛƴƪΩ in relation to receiving surface water run-off, seepage from spoil landforms and surface water run-
off from the void highwall. The tǊƻƧŜŎǘΩǎ residual void is expected to receive inflow from the Permian 
groundwater aquifer (Chapter 10). 

The SPR assessment concluded ǘƘŀǘ ƛǘΩǎ ǳƴƭƛƪŜƭȅ ǘƘŀǘ ǳƴŘƛƭǳǘŜŘ ǎŀƭƛƴƛǘȅ ƻǊ !a5 ŦǊƻƳ ŀ ŦƭƻƻŘŜŘ Ǉƻǎǘ-
closure residual void floor would impact on the residual voidΩǎ water quality to any significant degree, as 
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evapo-concentration and other processes are the key drivers of the void lakeΩǎ water quality. In summary, 
with respect to AMD, the SPR risk rating on the overall water quality of the tǊƻƧŜŎǘΩǎ residual void is low 
(Section 6.2 and Appendix D of Appendix F). 

7.4.4 Geotechnical Assessment ς Final Landform 

7.4.4.1 Overview 

¢ƘŜ tǊƻƧŜŎǘΩǎ ƎŜƻǘŜŎƘƴƛŎŀƭ ŀǎǎŜǎǎƳŜƴǘ ǊŜǇƻǊǘ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ Appendix H. 

¢ƘŜ tǊƻƧŜŎǘΩǎ proposed final landform is detailed in Chapter 5 and shown in Figure 7-14. To demonstrate 
the long-term ǎǘŀōƛƭƛǘȅ ƻŦ ǘƘŜ tǊƻƧŜŎǘΩǎ ŎƻƴŎŜǇǘǳŀƭ Ŧƛƴŀƭ ƭŀƴŘŦƻǊƳ and to ǎǳǇǇƻǊǘ ǘƘŜ tǊƻƧŜŎǘΩǎ PRCP, a 
geotechnical assessment of the final voidΩǎ Ŝxposed residual highwall slope and re-profiled out-of-pit and 
in-pit spoil dumps was undertaken.  

¢ƘŜ tǊƻƧŜŎǘΩǎ ƎŜƻǘŜŎƘƴƛŎŀƭ ŀǎǎŜǎǎƳŜƴǘ results were used to help develop ǘƘŜ tw/tΩǎ design acceptance 
and completion criteria for the final landform. The key geotechnical performance criterion for the final 
void and landform slopes is the factor of safety (FoS). 

7.4.4.2 Methodology 

¢ƘŜ tǊƻƧŜŎǘΩǎ ƎŜƻǘŜŎƘƴƛŎŀƭ ŀǎǎŜǎǎƳŜƴǘ ǿŀǎ ōŀǎŜŘ ƻƴ slope stability geotechnical models developed using 
the two-dimensional limit equilibrium method to simulate long-term closure scenarios.  

Two-dimensional limit equilibrium analyses were performed to determine the overall slope stability in 
terms of a FoS, which is a commonly employed measure in slope stability analysis to determine the 
likelihood of slope failure. The FoS is a measure of driving forces versus resisting forces in a system, where 
a FoS of 1 equates to a 50% probability that failure will occur. FoS values > 1 are indicative of a system 
likely to be stable. 

Further details on the methodology and assumptions applied to the tǊƻƧŜŎǘΩǎ ƎŜƻǘŜŎƘƴƛŎŀƭ ŀǎǎŜǎǎƳŜƴǘ 
are provided in Section 5.6 of Appendix H. 

7.4.4.3 Geotechnical Analysis 

7.4.4.3.1 Representative Cross-sections Selection 

To ensure an accurate geotechnical analysis, representative cross-sections were selected through the final 
landform layouts of the Project, including backfilled in-pit dump, as presented in Figure 7-14, and as 
described as follows: 

¶ Sections 1 represents the northern void area across the low wall and highwall.  

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

¶ Section 3 and 4 represent re-profiled in-pit spoil dump cut on the western side and southern end, 
respectively.  

¶ Section 5 and 6 represent the eastern and southwestern out-of-pit dumps, respectively. 

¶ Section 7 represents the re-profiled in-pit dump across the backfilled low wall adjacent to the 
highwall crest and corresponding to the operational low wall. 

Slope stability models were subsequently developed for all the selected final landform sections and are 
presented in Figure 5-2 to Figure 5-8 of Section 5 of Appendix H. The results of the analysis of the selected 
final landform sections are presented in Table 7-16. 
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Figure 7-14 Geotechnical Analysis ς Representative Cross-sections  


















































































