MALABAR 3 COAL

I

11

oy -
7 — NN
& = N

/ <

)

W

8

MAXWELL PROJECT

TABLE OF CONTENTS




Maxwell Project — Environmental Impact Statement

TABLE OF CONTENTS

1

INTRODUCTION
PROJECT OVERVIEW

11

1.2

1.3
1.4

2.1

2.2

2.3

111
1.1.2
1.13
114
1.15

1.16

Purpose of this Report
Project Background
Project Objectives
Project Summary

Site Location and
Tenure

Applicant

SECRETARY’S
ENVIRONMENTAL
ASSESSMENT
REQUIREMENTS

PROJECT CONSULTANTS
DOCUMENT STRUCTURE
BACKGROUND TO THE PROJECT
PROJECT HISTORY

211

2.1.2

213

214

215

HISTORY OF DEVELOPMENT

Authorisation 169 and

Mt Arthur South Project

Drayton South Coal
Project

Transfer to Malabar
Ownership

Relinquishment of Open

Cut Mining Rights in
EL 5460

Design Philosophy for
the Project

IN THE AREA AND
SURROUNDS

221

2.2.2
2.2.3

224
2.25
2.2.6

227

Coal Measures in the
Area

Former Drayton Mine

Bayswater Mine and
Mt Arthur Open Cut

Mt Arthur Underground
Antiene Rail Spur

Liddell and Bayswater
Power Stations

Agricultural
Developments

RELATIONSHIP OF THE
PROJECT WITH OTHER
DEVELOPMENTS

23.1

23.2
233

Former Drayton Mine
and Maxwell
Infrastructure

Maxwell Solar Project
Mt Arthur Mine

11
1-1
11
11
1-3

1-6
1-6

1-6
1-14
1-14

2-1

2-1

2-1

2-1

2-1

2-3
2-5

2-11

2-13

2-14

2-14

2-15

2-16

2-16
2-18
2-19

2.3.4 Antiene Rail Spur 2-19
2.3.5 Liddell and Bayswater
Power Stations 2-19

2.3.6  Spur Hill Underground
Coking Coal Project 2-20

2.3.7 Other Mining

Developments 2-20
2.3.8 Agricultural
Developments 2-22

2.3.9 Overview of Approach
to Cumulative Impact

Assessment 2-22
PROJECT DESCRIPTION 3-1
3.1 COAL RESOURCE AND
GEOLOGICAL FEATURES 3-1
3.1.1 Stratigraphy and Seam
Characteristics 3-1
3.1.2 Geological Features 3-1
3.1.3 Coal Resource and
Resource Recovery 3-3
3.2 PROJECT GENERAL
ARRANGEMENT 3-3
3.3 PROJECT SCHEDULE 3-5
3.4 PROJECT CONSTRUCTION
AND OTHER DEVELOPMENT
ACTIVITIES 3-5
3.4.1 Site Access Road 3-9
3.4.2 Mine Entry Area, Mine
Access and
Underground
Development 3-10
3.4.3 Mine Ventilation and
Gas Management
System 3-10
3.4.4 Transport and Services
Corridor 3-12
3.4.5 Maxwell Infrastructure
Upgrades 3-12
3.4.6 Power Supply 3-15
3.4.7 Maxwell Underground  3-15
3.4.8 Management of
Subsidence Impacts
on Edderton Road 3-15
3.5 UNDERGROUND MINING
OPERATIONS 3-15
3.5.1 Indicative Mining
Schedule 3-15
3.5.2 Coal Mining 3-15

3.5.3 Underground Mine
Access and Materials
Handling 3-20

MALABARI¥ECOAL



Maxwell Project — Environmental Impact Statement

TABLE OF CONTENTS (CONTINUED)

3.6

3.7

3.8

3.9

3.10

3.11

3.5.4 Major Underground
Equipment and

Mobile Fleet

Mine Ventilation
Systems

Mine Safety Gas
Management

3.55

3.5.6

3.5.7
3.5.8

Water Management

Other Supporting

Infrastructure

ROM COAL HANDLING AND

PROCESSING

3.6.1 ROM Coal Stockpiling
and Transport

3.6.2 Coal Processing Plant

PRODUCT COAL HANDLING

AND TRANSPORTATION

MANAGEMENT OF CHPP

REJECT MATERIAL

3.8.1 CHPP Reject Material

Production

3.8.2 Geochemical

Characteristics of
CHPP Reject Material

CHPP Reject
Emplacement Area

WORKFORCE

3.9.1 Construction and
Development

3.9.2 Operations
WATER MANAGEMENT

3.10.1 Project Site Water
Management System

3.8.3

3.10.2 Groundwater Inflows
3.10.3 Water Consumption

3.10.4 Simulated
Performance of the
Site Water
Management System

INFRASTRUCTURE AND
SERVICES

3.11.1 Maxwell Infrastructure
3.11.2 Maxwell Underground
3.11.3 Site Access

3.11.4 Electricity Supply and
Distribution

3.11.5 Service Boreholes

3.11.6 Site Security and
Communications

3.11.7 Water Supply and Use

3-20

3-20

3-20
3-21

3-21

3-21

3-21
3-23

3-23

3-24

3-24

3-24

3-24
3-25

3-25
3-25
3-25

3-25
3-28
3-28

3-29

3-29
3-29
3-30
3-30

3-30
3-30

3-31
3-31

3.12

3.13

3.14

3.15

WASTE MANAGEMENT
3.12.1 General Waste
3.12.2 Sewage and Effluent
MANAGEMENT OF
DANGEROUS GOODS
3.13.1 Transport

3.13.2 Hydrocarbon Storage
3.13.3 Explosives Storage

3.13.4 Safety Data Sheets
and Chemical
Storages

REHABILITATION AND

REMEDIATION ACTIVITIES

3.14.1 Rehabilitation of
Previous Mining Areas

3.14.2 Subsidence Monitoring
and Remediation

3.14.3 Decommissioning and
Rehabilitation of
Surface Facilities

3.14.4 CHPP Reject
Emplacement Areas
and Final Voids

OTHER ACTIVITIES

3.15.1 Potential Edderton
Road Realignment

3.15.2 Exploration Activities
3.15.3 Monitoring Activities

STRATEGIC AND STATUTORY

CONTEXT

4.1 STRATEGIC PLANNING
DOCUMENTS
4.1.1 Strategic Statement on

4.2

4.3

NSW Coal
Hunter Regional Plan

Other Strategic
Planning Documents
and Policies

EXISTING APPROVALS AND
REGULATORY CONTROLS
ENVIRONMENTAL PLANNING
AND ASSESSMENT ACT, 1979

4.3.1

41.2
4.1.3

Permissibility and
Requirement for
Development Consent

4.3.2 Application of
Division 4.7 of Part 4
(State Significant
Development) of the
Environmental
Planning and

Assessment Act, 1979

3-31

3-31

3-31

3-32

3-32

3-33

3-33

3-33

3-33

3-33

3-33

3-33

3-34
3-34
3-34

3-34
3-34

4-1

41
4-2

4-3

4-3

4-3

4-5

MALABARI¥ECOAL



Maxwell Project — Environmental Impact Statement

TABLE OF CONTENTS (CONTINUED)

4.3.3 Approvals and
Authorisations That
Are Not Required for
State Significant
Development

4.3.4 Other Approvals and
Legislation That Must
Be Applied Consistently
for State Significant
Development

4.3.5 Environmental
Impact Statement
Requirements for State
Significant Development

4.3.6 Documents to
Accompany
Development
Application

4.3.7 Public Notification of
the Development
Application

4.3.8 Division 7.1
Development
Contributions

4.4 ENVIRONMENT PROTECTION
AND BIODIVERSITY
CONSERVATION ACT, 1999
4.4,1 Environmental Record

of the Proponent

45 OTHER APPLICABLE
STATUTORY APPROVALS
AND LEGISLATION

45.1 Relevant NSW

Legislation
4.5.2 Relevant
Commonwealth
Legislation
4.6 ENVIRONMENTAL PLANNING
INSTRUMENTS

4.6.1 State Environmental
Planning Policies

4.6.2 Local Environmental
Plans

5 ENGAGEMENT
51 ENGAGEMENT APPROACH

5.2 RECOGNITION OF
STAKEHOLDER FEEDBACK

5.3 ENVIRONMENTAL IMPACT
STATEMENT CONSULTATION

5.3.1 State Government
Agencies

5.3.2 Local Government
Agencies

4-6

4-6

4-7

4-8

4-8

4-9

4-10

4-10

4-13

4-14

4-14

4-14

5-1

5-1

5-1

5-3

5-3

5-8

5.4

5.3.3 Federal Government

Agencies 5-11
5.3.4 Neighbouring

Landholders and

Tenement Holders 5-11
5.3.5 Infrastructure Owners

and Service Providers  5-12
5.3.6 Public Consultation 5-15
5.3.7 Social Impact

Assessment 5-18
COMMUNITY INITIATIVES
AND INVOLVEMENT 5-20
5.4.1 Community

Consultative

Committees 5-20
5.4.2 Website 5-20
5.4.3 Community Contact

Points 5-20
5.4.4 Community

54.5

5.4.6

Contributions,
Programs and

Sponsorships 5-21
Local Contractors and

Suppliers 5-22
Public Reporting 5-22

6 ENVIRONMENTAL ASSESSMENT 6-1

ENVIRONMENTAL RISK
ASSESSMENT 6-1

CLIMATE AND TOPOGRAPHY  6-1

6.1

6.2

6.3

6.4

6.2.1 Existing Environment 6-1
6.2.2 Assessment 6-5
SUBSIDENCE 6-6
6.3.1 Methodology 6-6
6.3.2 Prediction of

Subsidence Effects 6-7
6.3.3 Subsidence Impacts 6-8
6.3.4 Potential

Consequences of
Subsidence on Key
Natural and Built

Features 6-9
6.3.5 Mitigation Measures 6-13
6.3.6 Adaptive Management 6-16
GROUNDWATER 6-17
6.4.1 Methodology 6-17
6.4.2 Existing Environment  6-17
6.4.3 Assessment 6-30
6.4.4 Mitigation Measures 6-35
6.4.5 Adaptive Measures 6-36

MALABARI¥ECOAL



Maxwell Project — Environmental Impact Statement

TABLE OF CONTENTS (CONTINUED)

6.5

6.6

6.7

6.8

6.9

6.10

SURFACE WATER
6.5.1
6.5.2
6.5.3
6.5.4
6.5.5 Adaptive Measures

LAND RESOURCES AND
AGRICULTURE

6.6.1
6.6.2
6.6.3
6.6.4 Mitigation Measures
TERRESTRIAL ECOLOGY
6.7.1
6.7.2
6.7.3
6.7.4
6.7.5
6.7.6

Methodology

Existing Environment
Assessment
Mitigation Measures

Methodology
Existing Environment
Assessment

Methodology

Existing Environment
Assessment
Mitigation Measures
Adaptive Management

Biodiversity Offset
Strategy

AQUATIC ECOLOGY
6.8.1
6.8.2
6.8.3
6.8.4 Mitigation Measures

OPERATIONAL AND
CONSTRUCTION NOISE

6.9.1
6.9.2
6.9.3
6.9.4
6.9.5
6.9.6 Adaptive Management
AIR QUALITY

6.10.1 Methodology

6.10.2 Applicable Criteria
6.10.3 Existing Environment
6.10.4 Assessment

Methodology
Existing Environment
Assessment

Methodology
Existing Environment
Applicable Criteria
Assessment
Mitigation Measures

6.10.5 Mitigation Measures
6.10.6 Adaptive Measures

6-36
6-36
6-37
6-44
6-48
6-50

6-51
6-51
6-51
6-56
6-59
6-62
6-62
6-63
6-68
6-77
6-80

6-80
6-81
6-81
6-83
6-84
6-85

6-86
6-86
6-86
6-87
6-90
6-97
6-98
6-99
6-99
6-99
6-100
6-103
6-105
6-105

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

VISUAL AND LANDSCAPE
CHARACTER

6.11.1 Methodology
6.11.2 Existing Environment
6.11.3 Assessment
6.11.4 Mitigation Measures

ABORIGINAL CULTURAL
HERITAGE

6.12.1 Methodology

6.12.2 Existing Environment
6.12.3 Assessment

6.12.4 Mitigation Measures
HISTORIC HERITAGE
6.13.1 Methodology

6.13.2 Existing Environment
6.13.3 Assessment

6.13.4 Mitigation Measures
ROAD TRANSPORT

6.14.1 Methodology

6.14.2 Existing Environment
6.14.3 Assessment

6.14.4 Mitigation Measures
TRANSPORT NOISE

6.15.1 Methodology

6.15.2 Existing Environment
6.15.3 Assessment

6.15.4 Mitigation Measures
6.15.5 Adaptive Management
ECONOMIC EFFECTS
6.16.1 Methodology

6.16.2 Existing Environment
6.16.3 Assessment

6.16.4 Mitigation Measures

SOCIAL AND COMMUNITY
INFRASTRUCTURE

6.17.1 Methodology

6.17.2 Existing Environment
6.17.3 Assessment

6.17.4 Mitigation Measures
6.17.5 Adaptive Management
HUMAN HEALTH

6.18.1 Methodology

6.18.2 Existing Environment
6.18.3 Assessment

6.18.4 Mitigation Measures

6-106
6-106
6-107
6-110
6-123

6-124
6-124
6-125
6-130
6-131
6-132
6-132
6-133
6-137
6-138
6-138
6-138
6-138
6-142
6-146
6-146
6-146
6-146
6-146
6-148
6-148
6-148
6-148
6-148
6-149
6-151

6-151
6-151
6-152
6-154
6-157
6-158
6-158
6-158
6-158
6-165
6-167

MALABARI¥ECOAL



Maxwell Project — Environmental Impact Statement

TABLE OF CONTENTS (CONTINUED)

6.19 GREENHOUSE GAS

EMISSIONS 6-168
6.19.1 Methodology 6-168
6.19.2 Quantitative

6.19.3

6.19.4

Assessment of
Potential Greenhouse
Gas Emissions 6-168

Australian

Greenhouse Gas

Emissions Reduction

Targets 6-170

Project Greenhouse
Gas Mitigation
Measures 6-171

6.19.5 Adaptive Management 6-171

6.20 HAZARDS AND RISK 6-171
6.20.1 Methodology 6-171
6.20.2 Hazard Identification

6.20.3

and Risk Assessment 6-171

Hazard Prevention and
Mitigation Measures  6-174

7 REHABILITATION AND MINE

CLOSURE 7-1
7.1  EXISTING REHABILITATION
AT THE MAXWELL
INFRASTRUCTURE 7-1
7.2  REHABILITATION OF THE
PROJECT 7-2
7.2.1 Landform Design and
Post-mining Land Use
Objectives 7-2
7.2.2 Conceptual Final
Landform 7-2
7.2.3 Post-mining Land Use
and Rehabilitation
Domains 7-5
7.2.4 Rehabilitation Phases 7-9

7.3  GENERAL REHABILITATION
PRACTICES AND MEASURES  7-9

731
7.3.2

7.3.3
7.3.4

7.3.5
7.3.6

7.3.7

7.3.8

Vegetation Clearing 7-9
Soil Stripping and
Handling 7-10

Geotechnical Stability  7-10

Decommissioning of
Surface Infrastructure  7-10

Selection of Vegetation 7-11
Establishment of

Agricultural Land 7-11
Remediation of

Subsidence Impacts 7-11

Erosion and Sediment
Control Measures 7-11

7.4

7.5

7.6
7.7

7.3.9 Management of
Offset Areas

7.3.10 Land Contamination
Measures

7.3.11 Weed and Pest Control

7.3.12 Bushfire Management

7.3.13 Post-closure
Maintenance

MONITORING,
INVESTIGATIONS
AND TRIALS

7.4.1 Rehabilitation
Monitoring

7.4.2 Subsidence Monitoring

7.4.3 Rehabilitation
Investigations
and Trials
POTENTIAL BARRIERS AND
LIMITATIONS TO EFFECTIVE
REHABILITATION

MINING OPERATIONS PLAN

MINE CLOSURE PLAN AND
LEASE RELINQUISHMENT

SUMMARY OF MITIGATION

MEASURES

8.1 PROJECT ENVIRONMENTAL
MANAGEMENT

8.2 KEY SPECIFIC

ENVIRONMENTAL
MITIGATION MEASURES

8.2.1 Subsidence
8.2.2 Groundwater
8.2.3 Surface Water

8.2.4 Land Resources and
Agriculture

8.2.5 Biodiversity
8.2.6 Noise
8.2.7 Air Quality

8.2.8 Visual and Landscape
Character

8.2.9 Aboriginal Cultural
Heritage

8.2.10 Road Transport

8.2.11 Social and Community
Infrastructure

8.2.12 Greenhouse Gas
Emissions

8.2.13 Hazards and Risk

8.2.14 Rehabilitation and Mine

Closure

7-11
7-12
7-12
7-12

7-12

7-12

7-12

7-13

7-13

7-13
7-13

7-13

8-1

8-1

8-11

8-12
8-14

8-14

8-14
8-15

8-16

MALABARI¥ECOAL



Maxwell Project — Environmental Impact Statement

TABLE OF CONTENTS (CONTINUED)

8.3

8.4

ADAPTIVE MANAGEMENT
8.3.1
8.3.2
8.3.3
8.3.4
8.3.5
8.3.6
8.3.7

Subsidence
Groundwater
Surface Water
Biodiversity
Noise

Air Quality

Social and Community
Infrastructure

8.3.8 Greenhouse Gas

Emissions

8.3.9 Rehabilitation and

Mine Closure
8.3.10 Other Aspects
REPORTING
8.4.1
8.4.2
8.4.3

Incident Reporting
Annual Review
Development Consent
Requirements

8.4.4
Committee

8.4.5 Independent

Environmental Auditing

8.4.6 Other Reporting

9 EVALUATION AND CONCLUSION

9.1

9.2

SUITABILITY OF THE SITE
9.11
9.1.2

Existing Tenements
Existing Surface
Infrastructure

9.1.3 Access to Rail and
Port Infrastructure
and Markets

9.1.4

9.15

Permissibility
Compatibility with Land
Uses in the Vicinity of
the Project

CONSIDERATION OF
PROJECT DESIGN
ALTERNATIVES AND
JUSTIFICATION OF PROJECT
DESIGN

9.2.1 Mine
Subsidence-related
Impacts

9.2.2

Surface Infrastructure
and Activities

Community Consultative

Impacts Associated with

8-17
8-17
8-17
8-17
8-17
8-17
8-18

8-18

8-18

8-18
8-19
8-19
8-19
8-19

8-19

8-19

8-20

8-20

9-1

9-1

9-1

9-1

9-2
9-2

9-3

9-10

9-10

9-12

10
11

9.3 CONSIDERATION OF
RELEVANT PLANNING AND
POLICY OBJECTIVES

9.3.1 Consideration of the
Project Against the
Objects of the
Environmental Planning
and Assessment

Act, 1979

Consideration of the
Project Against the
Objects of the
Environment Protection
and Biodiversity
Conservation Act, 1999

Evaluation under
Section 4.15(1) of the
Environmental Planning
and Assessment

Act, 1979

Potential Implications
of Climate Change

9.3.2

9.3.3

9.3.4

9.3.5 Ecologically
Sustainable
Development

Considerations

Other Policies and
Strategic Objectives

9.4  EVALUATION OF KEY
IMPACTS AND BENEFITS

9.4.1 Key Potential Benefits
9.4.2 Key Potential Impacts

9.4.3 Consideration of the
Consequences of Not
Carrying Out
the Project
9.5 CONCLUSION

REFERENCES

9.3.6

ABBREVIATIONS, ACRONYMS
AND GLOSSARY

11.1 ABBREVIATIONS
AND ACRONYMS

11.2 GLOSSARY

9-16

9-16

9-17

9-18

9-18

9-20

9-26

9-26

9-26
9-27

9-30
9-30
10-1

11-1

111
11-6

Vi

MALABARI¥ECOAL



Maxwell Project — Environmental Impact Statement

TABLE OF CONTENTS (CONTINUED)

LIST OF TABLES

Table 1-1
Table 1-2

Table 1-3

Table 1-4

Table 2-1

Table 2-2

Table 3-1

Table 3-2
Table 3-3
Table 3-4
Table 3-5

Table 3-6

Table 5-1

Table 5-2

Table 5-3

Table 5-4

Table 5-5

Table 5-6

Table 5-7

Table 5-8

Table 5-9

Table 6-1
Table 6-2

Overview of the Project

Mining and Exploration Tenements
Related to the Project

Secretary’s Environmental
Assessment Requirements —
Reference Summary

Form and Content Requirements of
an EIS — Schedule 2 of the
EP&A Regulation

Comparison of Currently Approved
Maxwell Infrastructure and Maxwell
Infrastructure with the Project

Overview of Approach to Cumulative
Impact Assessment

Seam Characteristics of the Maxwell
Underground Area

Overview of the Maxwell Project
Indicative Mining Schedule

Water Storage Details

Indicative Operational Surface Mobile
Equipment Fleet

Waste Types Likely to be Generated
by the Project

Consultation Summary —
NSW Department of Planning and
Environment

Consultation Summary —
NSW Resources Regulator

Consultation Summary —

NSW Office of Environment and
Heritage

Consultation Summary —
Department of Industry

Consultation Summary —
Muswellbrook Shire Council

Consultation Summary —
Singleton Councll

Consultation Summary —
Coolmore Australia

Consultation Summary —
Godolphin Australia Pty Ltd

Summary of Aboriginal Heritage
Consultation Undertaken for the
Project

Relevant Meteorological Data

Multi-seam Mining Cases Considered
in Calibration of the IPM for the
Project

Table 6-3

Table 6-4

Table 6-5

Table 6-6

Table 6-7

Table 6-8

Table 6-9
Table 6-10

Table 6-11

Table 6-12

Table 6-13

Table 6-14

Table 6-15

Table 6-16

Table 6-17

Table 6-18

Table 6-19
Table 6-20

Table 6-21

Table 6-22

Table 6-23

Table 6-24

Table 6-25

Maximum Predicted Cumulative
Systematic Subsidence Parameters

Summary of Potential Subsidence
Consequences

Summary of Groundwater Sources in
the Vicinity of the Project

Existing and Proposed Changes to
Local Creek Catchments

Overview of Land and Soil Capability
Classes

Summary of Land and Soil Capability
Class and Agricultural Land Use in
the Project Surface Development
Areas

Mapped Vegetation Communities

Project Ecosystem Credit
Requirements

Project Species Credit Requirements

Application of the BAM to EPBC Act
Listed Threatened Species and
Communities

Measures to Mitigate and Manage
Potential Impacts

Biodiversity Offset Strategy for the
Maxwell Infrastructure

Relative Scale of Various Noise
Sources

Adopted RBL Values for Northern and
Southern Receivers

NPfl Project-specific Intrusive and
Amenity Assessment Criteria for
Operational Noise (dBA)

NPfl Project Noise Trigger Levels
(dBA)

NPfl Cumulative Noise Criteria (dBA)

Characterisation of Noise Impacts
and Potential Treatments

Summary of Potential Operational
Noise Exceedances at
Privately-owned Receivers under
Adverse Meteorological Conditions

Criteria for Particulate Matter
Concentrations

Annual Average TSP and PMio
Concentration at the Maxwell
Infrastructure (ug/ms)

Annual Average Dust Deposition
(Insoluble Solids) Levels (g/m2/month)

Estimated Background Dust Levels
Excluding Local Mining Operations

Vil

MALABARI¥ECOAL



Maxwell Project — Environmental Impact Statement

TABLE OF CONTENTS (CONTINUED)
LIST OF TABLES (CONTINUED)

Table 6-26  Visual Impact Matrix

Table 6-27  Aboriginal Heritage Sites Identified
within the Project Area and Surrounds

Table 6-28  Historic Heritage Sites within the
Maxwell Infrastructure Area and
Surrounds

Table 6-29  Historic Heritage Sites within the
Maxwell Underground Area and
Surrounds

Table 6-30  Surveyed Estimated Two-Way
Weekday Traffic Volumes — 2018

Table 6-31  Predicted Project Two-Way Weekday
Traffic Volumes

Table 6-32  Predicted Cumulative Two-Way
Weekday Traffic Volumes

Table 6-33  Project Contribution to Average
Weekday Traffic on Thomas Mitchell
Drive

Table 6-34 NSW Road Noise Policy Criteria for
Residential Land Uses

Table 6-35 Non-network Rail Noise Assessment
Criteria Adopted

Table 6-36 Summary of SIA Stakeholder
Engagement and Consultation

Table 6-37  Summary of Social Impact Mitigation
Strategies

Table 6-38  Social Indicators and Monitoring
Frequency

Table 6-39  Summary of Other Potential
Health-related Risks

Table 7-1 Primary Rehabilitation Domains
Table 7-2 Secondary Rehabilitation Domains

Table 8-1 Summary of Project Management,
Mitigation, Monitoring and Reporting

Table 8-2 Measures to Mitigate and Manage
Potential Biodiversity Impacts

Table 9-1 Summary of Key Assessment
Outcomes for Nearby Equine and
Viticulture Enterprises

Table 9-2 Summary of Key Assessment
Outcomes for Rural Residential
Properties North of Thomas Mitchell
Drive

Table 9-3 Climate Change Projections for the
East Coast South Sub-cluster,
Eastern Australia — Percentage
Change in Rainfall

Table 9-4

Table 9-5

Table 9-6

Climate Change Projections for the
Hunter Region, NSW — Percentage
Change in Rainfall

Principles of Ecologically Sustainable
Development — EPBC Act and
Protection of the Environment
Administration Act, 1991

Potential Customer Country Current
Nationally Determined Contributions

LIST OF FIGURES

Figure 1-1
Figure 1-2
Figure 1-3a

Figure 1-3b

Figure 1-3c
Figure 2-1
Figure 2-2
Figure 2-3
Figure 2-4

Figure 2-5

Figure 2-6

Figure 3-1
Figure 3-2

Figure 3-3

Figure 3-4
Figure 3-5
Figure 3-6

Figure 3-7

Figure 3-8

Figure 3-9

Figure 3-10

Figure 3-11

Figure 4-1

Regional Location
Project General Arrangement

Relevant Land Ownership Plan —
Maxwell Underground

Relevant Land Ownership Plan —
Maxwell Infrastructure

Relevant Landholder List
Stratigraphy of the Hunter Coalfield
Previous Mining Activities

Former Drayton Mine

Current Environmental Monitoring
Sites — Maxwell Infrastructure

Current Environmental Monitoring
Sites — Maxwell Underground

Final Landform Scenarios Assessed
for the Drayton Mine Extension

Geology of the Project Area

General Arrangement — Maxwell
Underground

General Arrangement — Maxwell
Infrastructure

Provisional Project Schedule
Indicative Mine Entry Area Layout

Typical Cross-section — Transport and
Services Corridor

Maxwell Infrastructure — Indicative
Layout of Coal Handling and
Processing Facilities

Indicative Underground Mining Layout

Longwall Mining — Conceptual
Cross-section and Plan

Indicative Coal Handling and
Processing Schematic

Indicative Water Management
Schematic

Planning Approval Process and
Consultation Process for the Project

viii

MALABARI¥ECOAL



Maxwell Project — Environmental Impact Statement

TABLE OF CONTENTS (CONTINUED)
LIST OF FIGURES (CONTINUED)

Figure 6-1  Surface Topography and Location of
the Mine Entry Area

Figure 6-2  Extent of Conventional Subsidence

Figure 6-3  Regional Groundwater Monitoring
Network

Figure 6-4a Interpreted Extent of Alluvium

Figure 6-4b  Saddlers Creek Alluvium
Cross-section A-Al

Figure 6-4c  Saddlers Creek Alluvium
Cross-section B-B?

Figure 6-5  Water Sharing Plan Boundaries in the
Vicinity of the Project

Figure 6-6a Swamp Oak Forest Identified in the
Vicinity of the Project

Figure 6-6b Swamp Oak Forest — Saddlers Creek
(North)

Figure 6-6c Swamp Oak Forest — Saddlers Creek
(South)

Figure 6-6d Swamp Oak Forest — Saltwater Creek

Figure 6-7  Regional Surface Water Monitoring
Network

Figure 6-8  Geomorphic Stream Types

Figure 6-9  Photographs of Geomorphic Stream
Types

Figure 6-10 Streamflow Characteristics — Hunter
River and Saddlers Creek

Figure 6-11 Property Boundaries — Maxwell
Underground

Figure 6-12 Land and Soil Capability Class
Mapping — Maxwell Underground

Figure 6-13 Verified Biophysical Strategic
Agricultural Land

Figure 6-14 Vegetation Mapping — Maxwell
Underground

Figure 6-15 Vegetation Mapping — Maxwell
Infrastructure

Figure 6-16 Threatened Flora
Species/Endangered Populations

Figure 6-17 Species Credit Species Relevant to
the Project

Figure 6-18 Threatened Species Listed under the
EPBC Act

Figure 6-19 Aquatic Ecology and Stygofauna
Sampling Sites

Figure 6-20 Maximum Predicted Noise Level
Year 3 — Night — Maxwell
Infrastructure

Figure 6-21

Figure 6-22

Figure 6-23

Figure 6-24

Figure 6-25

Figure 6-26

Figure 6-27a

Figure 6-27b

Figure 6-27¢

Figure 6-28

Figure 6-29

Figure 6-30

Figure 6-31

Figure 6-32

Figure 6-33
Figure 6-34

Figure 6-35

Figure 6-36

Maximum Predicted Noise Level
Year 3 — Night — Maxwell
Underground

Maximum Predicted Noise Level
Year 4 — Night — Maxwell
Infrastructure

Maximum Predicted Noise Level
Year 4 — Night — Maxwell
Underground

Air Quality Monitoring Locations Used
to Characterise Existing Air Quality

Primary Visual Catchment and
Assessed Potential Viewing Locations

Visual Simulation Results — Oak
Range Road (Location 1) and
Coolmore Stud Horse Paddock
(Location 2)

Visual Simulation Results — Coolmore
Stud Highest Vantage Point
(Location 3)

Visual Simulation Results — Coolmore
Stud Highest Vantage Point
(Location 3) Towards Mine Entry Area

Visual Simulation Results — Coolmore
Stud Highest Vantage Point
(Location 3) Towards Potential
Edderton Road Realignment

Visual Simulation Results —
Godolphin Woodlands Stud
Converging Ridgelines (Location 4)

Visual Simulation Results — Lookout
(Location 5) and Manager’s House
(Location 6)

Visual Simulation Results — Golden
Highway (Location 9) and Thomas
Mitchell Drive (Location 10)

Visual Simulation Results — Edderton
Road (Location 11)

Aerial Simulation of Project
Infrastructure (During Operations)

Aboriginal Heritage Sites

Historic Heritage Sites — Maxwell
Infrastructure

Historic Heritage Sites — Maxwell
Underground

Traffic Survey Locations

MALABARI¥ECOAL



Maxwell Project — Environmental Impact Statement

TABLE OF CONTENTS (CONTINUED)
LIST OF FIGURES (CONTINUED)

Figure 6-37 Locality Adopted by the Economic
Assessment

Figure 6-38 Prescribed Dam Notification Areas
Figure 7-1  Conceptual Final Landform

Figure 7-2  Rehabilitation Domains — Maxwell
Infrastructure Area

Figure 7-3  Rehabilitation Domains — Maxwell
Underground Mining Area

LIST OF PLATES

Plate 1-1 Existing Maxwell Infrastructure

Plate 1-2 EL 5460 from above the Proposed
Location of the Maxwell Underground
Mine Entry Area

Plate 2-1 Angus-Charolais Cross Steers on
Rehabilitation of Former Open Cut
Mining Areas at the Maxwell
Infrastructure

Plate 2-2 Existing Maxwell Infrastructure
Plate 2-3 Mt Arthur Mine

Plate 2-4 Antiene Rail Spur

Plate 2-5 Bayswater Power Station

Plate 3-1 Existing Site Access Road from
Thomas Mitchell Drive

Plate 3-2 Road Registerable Bulk Haulage
Truck

Plate 3-3 Existing Train Load-out Facility
Plate 3-4 Typical Service Borehole Site

Plate 5-1 Malabar’s Merton Vineyard
(Not Impacted by the Project)

Plate 5-2 Community Information Session at
the Maxwell Infrastructure

Plate 5-3 Malabar’s Donation of a Defibrillator
to Upper Hunter Riding for the
Disabled

Plate 5-4 National Tree Day at Muswellbrook
Public School

Plate 6-1 Landforms in the Maxwell

Underground Area

Plate 6-2 11 kV Power Line in the Maxwell
Underground Area

Plate 6-3 Cattle Yard and Fences in the
Maxwell Underground Area

Plate 6-4 Hunter River
Plate 6-5 Saddlers Creek

Plate 6-6

Plate 6-7

Plate 6-8

Plate 6-9

Plate 6-10

Plate 6-11

Plate 6-12

Plate 6-13
Plate 6-14

Plate 6-15

Plate 7-1

Plate 9-1

Eutrophic Brown Chromosol with
BSAL Characteristics

White Box — Ironbark — Red Gum
Shrubby Forest Derived Native
Grassland (PCT 1606)

White Box — Ironbark — Red Gum
Shrubby Forest (PCT 1606)

Site 1 Upstream Along Saddlers
Creek During Spring 2018

Site 8 Upstream Along Unnamed
Tributary of Saltwater Creek During
Autumn 2018

Southern Escarpment Visual
Character Unit (Background) and
Slopes and Foothills Visual Character
Unit (Foreground)

Sample Artefacts from Artefact and
PAD Site (AHIMS #37-2-5876)

Thomas Mitchell Drive

Level Crossing on Antiene Railway
Station Road

Community Information Session at
the Maxwell Infrastructure

Rehabilitated Maxwell Infrastructure
Waste Emplacement — April 2019

Cattle Grazing on Malabar Land

LIST OF ATTACHMENTS

Attachment 1

Attachment 2

Attachment 3

Attachment 4

Attachment 5

Attachment 6

Attachment 7

Attachment 8

Attachment 9

Secretary’s Environmental
Assessment Requirements

Cross Reference of Assessment
Requirements Relevant to the
EPBC Act

Development Application Area
and Real Property Descriptions

Consent under Section 380AA of
the Mining Act

Capital Investment Value Report
Peer Review Letters

Relevant Environmental Planning
Instruments and Government
Policies

Aquifer Interference Policy and
Water Licensing Considerations

Consultation Materials

Attachment 10  Gateway Certificate

Attachment 11 Environmental Review of Ausgrid

Power Line Extension

MALABARI¥ECOAL



Maxwell Project — Environmental Impact Statement

TABLE OF CONTENTS (CONTINUED)

LIST OF APPENDICES

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E

Appendix F

Appendix G

Appendix H
Appendix |
Appendix J

Appendix K
Appendix L
Appendix M
Appendix N

Appendix O
Appendix P
Appendix Q
Appendix R
Appendix S
Appendix T
Appendix U

Appendix V

Subsidence Assessment
Groundwater Assessment
Surface Water Assessment
Geomorphology Assessment

Biodiversity Development
Assessment Report

Aquatic Ecology and Stygofauna
Assessment

Aboriginal Cultural Heritage
Assessment

Historic Heritage Assessment
Noise Impact Assessment

Air Quality and Greenhouse Gas
Assessment

Road Transport Assessment
Social Impact Assessment
Economic Assessment

Landscape and Visual Impact
Assessment

Land Contamination Assessment
Geochemistry Assessment
Agricultural Impact Statement
Human Health Risk Assessment
Environmental Risk Assessment
Preliminary Hazard Analysis

Preliminary Rehabilitation and
Mine Closure Strategy

Integrated Assessment of
Potential Impacts on Groundwater
Dependent Ecosystems

Xi

MALABARI¥ECOAL




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (CCXP4_360K85_3511_040203.icc)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (CCXP4_360K85_3511_040203.icc)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
    /ENA ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (CCXP4_360K85_3511_040203.icc)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 11.338580
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


