APPENDIX 4

Report on Quarry Resource Assessment Investigations



= it . -
P o : -
. X & ! - - - 4
s ? '_;1:" T N ra'rlan Resource Devel&pment Group Pty Limited ACN 611 489 804 ~ s
.y A ) »

2 DLy p*¥ -

.—)' - L g
’ - L} i

> T : | N
o X . 5 . z

"‘ = — y W >




Stone Ridge Quarry Project

Report on Quarry Resource Assessment Investigations November 2022
Table of Contents (i)
Section Page No.
Executive Summary 1
1. Introduction 2
1.1 Background 2
1.2 Land Tenure and Licensing 2
1.3 Resource Assessment Program Objectives 3
1.4 Acknowledgements 3
2. Project Area 5
2.1 Location 5
2.2 Access 5
2.3 Topography 5
2.4 Drainage 8
2.5 Vegetation 8
3. Historical Investigations 9
3.1 Drilling — Hunter District Water Board (~1955) 9
3.2 Geological and Stratigraphic Mapping — J.H. Rattigan (1966) 9
33 Quarry Feasibility Study and Diamond Drilling Program — FCNSW (1992) 10
3.4 Regional Geology — Geological Survey of NSW (2015) 10
4. Geological Mapping and Petrography 13
4.1 Background 13
4.2 Methodology 13
4.3 Major Rock Types 13
4.3.1 Rhyodacite 13
4.3.2  Dacite 17
4.3.3  Rhyolitic Vitric-Crystal Welded Tuff 19
4.3.4  Volcanic Breccia 23
4.3.5 Andesitic Lithic-Crystal Tuff 23
5. Magnetic Susceptibility and Ground Magnetic Survey 26
5.1 Background and Objectives 26
5.2 Methodology 26

Australian Resource Development Group Pty Limited
ACN 611 489 804



Stone Ridge Quarry Project

Report on Quarry Resource Assessment Investigations November 2022
Table of Contents (ii)
Section Page No.
5.3 Magnetic Domains 31
5.3.1 Magnetic Domain 1 31
5.3.2 Magnetic Domain 2 32
5.3.3 Magnetic Domain 3 33
534 Magnetic Domain 4 35
5.3.5 Magnetic Domain 5 36
5.4 Magnetic Lineaments 36
5.4.1  Magnetic Lineament 1 37
5.4.2  Magnetic Lineament 2 37
543 Magnetic Lineament 3 38
5.4.4  Magnetic Lineament 4 38
6. Diamond Drilling 39
6.1 Background and Objectives 39
6.2 Drilling Methodology 39
6.3 Diamond Core Logging and Sampling 43
6.4 Downhole Geophysics 45
6.5 Petrography 45
6.6 Drilling Results 45
7. Project Area Geology and Structure 90
7.1 Introduction 90
7.2 Stratigraphy 90
7.2.1  Lower Stratigraphic Sequence — Dacitic to Andesitic Volcanics 90
7.2.1.1 Surface expression and geometry 90
7.2.1.2 Lower dacite unit 90
7.2.13 Volcanic breccia unit 91
7.2.1.4 Upper dacite unit 96
7.2.2  Middle Stratigraphic Sequence — Rhyodacitic Volcanics 97
7.2.2.1 Surface expression and geometry 97
7.2.2.2 Lithology and alteration 98
7.2.3  Upper Stratigraphic Sequence — Volcanic Sandstone, Siltstone, Tuff and 107
Conglomerate
7.23.1 Surface expression and geometry 107
7.2.3.2 Lithology and alteration 107

Australian Resource Development Group Pty Limited
ACN 611 489 804



Stone Ridge Quarry Project

Report on Quarry Resource Assessment Investigations November 2022
Table of Contents (iii)

Section Page No.
7.3 Structure 109
7.3.1  Central Fault 109

7.3.2  Central Fracture 109

7.3.3  Splay Fault 111

7.3.4  Nine Mile Creek Fault Zone 111

8. Geotechnical Assessment 132
8.1 Background 132
8.2 Testing Methodology 132
8.3 Density and Water Absorption 138
8.3.1 Rhyodacite 138

8.3.2 Dacite 138

8.3.3  Volcanic Breccia 139

8.3.4  Dolerite 139

8.3.5 Results Summary 139

8.4 Wet Strength and Wet / Dry Strength Variation (WDSV) 139
8.4.1 Rhyodacite 139

8.4.2 Dacite 139

8.4.3 Volcanic Breccia 140

8.4.4  Dolerite 140

8.4.5 Results Summary 140

8.5 Los Angeles (LA) Abrasion 141
8.5.1 Rhyodacite 141

8.5.2 Dacite 142

8.5.3  Volcanic Breccia 142

8.5.4 Dolerite 142

8.5.5 Results Summary 142

8.6 Aggregate Crushing Value (ACV) 142
8.6.1 Rhyodacite 143

8.6.2 Dacite 143

8.6.3  Volcanic Breccia 143

8.6.4 Dolerite 143

8.6.5 Results Summary 143

8.7 Sodium Sulphate Soundness (SSS) 144

Australian Resource Development Group Pty Limited
ACN 611 489 804



Stone Ridge Quarry Project

Report on Quarry Resource Assessment Investigations November 2022
Table of Contents (iv)

Section Page No.
8.8 Chemical and Impurity Properties 144
8.8.1 Chlorides and Sulphates 144

8.8.2 Sugar and Organic Impurities 144

8.9 Wet Weather Skid Resistance — Polished Aggregate Friction Value (PAFV) 144
8.9.1 Rhyodacite 144

8.9.2 Dacite 145

8.9.3  Volcanic Breccia 145

8.9.4 Dolerite 145

8.9.5 Results Summary 145

8.10 Bitumen Adhesion and Stripping 146
8.10.1 Initial Adhesion of Cover Aggregates and Binders 146

8.10.2 Resistance to Stripping of Aggregates and Binders 146

8.11 Alkali Aggregate Reactivity (AAR) 146
8.12 Methylene Blue Value ISSA (MBV ISSA) and Deleterious Fines Index (DFI) 147
8.13 Atterberg Testing / Plastic Properties 149
8.14 Weak and Light Particles 149
8.15 Shape 149
8.15.1 Flakiness Index 149

8.15.2 Mishapen Particles 149

8.16 Quarry Product Suitability 149
8.16.1 Coarse and Fine (Manufactured Sand) Concrete Aggregates to 149

Australian Standard Requirements
8.16.2 Coarse and Fine (Manufactured Sand) Asphalt Aggregates to RMS 150
Requirements

8.16.3 Sealing or Cover Aggregates to RMS Requirements 151

8.16.4 Railway Ballast to Australian Standard Requirements 152

8.16.5 Armourstone to Australian Standard Requirements 152

8.16.6 Gabion to Australian Standard Requirements 153

8.16.7 Roadbase to RMS Standard Requirements 153

9. Conceptual Quarry Design 154
9.1 Conceptual Quarry Development Sequence 154
9.2 Extraction Volumes 165

Australian Resource Development Group Pty Limited
ACN 611 489 804



Stone Ridge Quarry Project
Report on Quarry Resource Assessment Investigations

November 2022

10. Resource Estimation
10.1 Introduction

10.2 Project Area Resource Estimate

167
167
169

Australian Resource Development Group Pty Limited

ACN 611 489 804



Stone Ridge Quarry Project

Report on Quarry Resource Assessment Investigations November 2022
List of Figures (i)
Figure Page No.
Figure 1. Project Area Location 6
Figure 2. Project Area Topography and Drainage 7
Figure 3. Historical Geological Mapping — J.H. Rattigan, 1966 11
Figure 4. Regional Geological Mapping — Geological Survey of NSW 12
Figure 5. Geological Outcrop, Subcrop and Float Mapping 14
Figure 6. Ground Magnetic Survey Traverses 27
Figure 7. Ground Magnetic Survey — Total Magnetic Intensity (TMI) Image — SW Sun Angle 28
Figure 8. Interpreted Magnetic Domains and Lineaments over TMI Image — SW Sun Angle 29
Figure 9. Geological Outcrop, Subcrop and Float Mapping over Interpreted TMI Image 30
Figure 10. Diamond Drill Hole Collars and Hole Paths 40
Figure 11a. Diamond Drill Hole Downhole Data Plan 83
Figure 11b. Diamond Drill Hole Downhole Data Plan over Interpreted TMI Image 84
Figure 12a. Diamond Drill Hole Downhole Data — ARDG-DDHO01, 02, 03, 04 85
Figure 12b. Diamond Drill Hole Downhole Data — ARDG-DDHOS5, 06, 07, 08 86
Figure 12c. Diamond Drill Hole Downhole Data — ARDG-DDHO0S9, 10, 11, 12 87
Figure 12d. Diamond Drill Hole Downhole Data — ARDG-DDH13, 14, 15, 16 88
Figure 12e. Diamond Drill Hole Downhole Data — ARDG-DDH17, 18, 19, 20 89
Figure 13. Interpreted Project Area Geology 113
Figure 14a. Cross Section 1 —4190N (+/-37.5m) with Interpreted Geology 114
Figure 14b. Cross Section 2 —4243N (+/-37.5m) with Interpreted Geology 115
Figure 14c. Cross Section 3 —4296N (+/-37.5m) with Interpreted Geology 116
Figure 14d. Cross Section 4 — 4349N (+/-37.5m) with Interpreted Geology 117
Figure 14e. Cross Section 5 — 4402N (+/-37.5m) with Interpreted Geology 118
Figure 14f. Cross Section 6 — 4455N (+/-37.5m) with Interpreted Geology 119
Figure 14g. Cross Section 7 — 4508N (+/-37.5m) with Interpreted Geology 120
Figure 14h. Cross Section 8 —4561N (+/-37.5m) with Interpreted Geology 121
Figure 14i. Cross Section 9 — 4614N (+/-37.5m) with Interpreted Geology 122
Figure 14j. Cross Section 10 — 4667N (+/-37.5m) with Interpreted Geology 123
Figure 14k. Cross Section 11 —4720N (+/-37.5m) with Interpreted Geology 124
Figure 14l. Cross Section 12 —4773N (+/-37.5m) with Interpreted Geology 125

Australian Resource Development Group Pty Limited
ACN 611 489 804

vi



Stone Ridge Quarry Project
Report on Quarry Resource Assessment Investigations November 2022

List of Figures (ii)

Figure Page No.
Figure 14m. Cross Section 13 — 4826N (+/-37.5m) with Interpreted Geology 126
Figure 14n. Cross Section 14 — 4879N (+/-37.5m) with Interpreted Geology 127
Figure 140. Cross Section 15 — 4932N (+/-37.5m) with Interpreted Geology 128
Figure 14p. Cross Section 16 — 4985N (+/-37.5m) with Interpreted Geology 129
Figure 14q. Cross Section 17 — 5039N (+/-37.5m) with Interpreted Geology 130
Figure 14r. Cross Section 18 — 5092N (+/-37.5m) with Interpreted Geology 131
Figure 15. Density vs water absorption test results for diamond core samples 138
Figure 16. Wet strength vs Wet / Dry Strength Variation (WDSV) test results for diamond 140

core samples
Figure 17. Wet strength vs Los Angeles Abrasion (LA) test results for diamond core samples 141

Figure 18. Los Angeles Abrasion (LA) vs Aggregate Crushing Value (ACV) test results for 142
diamond core samples

Figure 19. Wet strength vs Polished Aggregate Friction Value (PAFV) test results for diamond 143
core samples

Figure 20. Wet / Dry Strength Variation (WDSV) vs Polished Aggregate Friction Value (PAFV) 144
test results for diamond core samples

Figure 21. Alkali Aggregate Reactivity (AAR) test results for mortar bars before and after the 145
addition of 25% fly-ash

Figure 22. Methylene Blue Value (MBV) ISSA vs Deleterious Fines Index test results for 146
diamond core samples

Figure 23. Conceptual Quarry Site Layout — Stage 0 155
Figure 24. Conceptual Quarry Site Layout — Stage 1 156
Figure 25. Conceptual Quarry Site Layout — Stage 2 157
Figure 26. Conceptual Quarry Site Layout — Stage 3 158
Figure 27. Conceptual Quarry Site Layout — Stage 4 159
Figure 28. Conceptual Quarry Site Layout — Stage 5 160
Figure 29. Conceptual Quarry Site Layout — Stage 6 161
Figure 30. Conceptual Quarry Site Layout — Stage 7 162
Figure 31. Conceptual Quarry Site Layout — Stage 8 163
Figure 32. Conceptual Quarry Site Layout — Stage 9 164

Australian Resource Development Group Pty Limited
ACN 611 489 804

vii



Stone Ridge Quarry Project
Report on Quarry Resource Assessment Investigations November 2022

List of Tables (i)

Table Page No.

Table 5-1 Magnetic Susceptibility Measurements for Petrographic Samples — 31
Magnetic Domain 1

Table 5-2 Summary of Magnetic Susceptibility Measurements for Drill Core Intervals — 32
Magnetic Domain 1

Table 5-3 Magnetic Susceptibility Measurements for Petrographic Samples — 32
Magnetic Domain 2

Table 5-4 Summary of Magnetic Susceptibility Measurements for Drill Core Intervals — 33
Magnetic Domain 2

Table 5-5 Magnetic Susceptibility Measurements for Petrographic Samples — 34
Magnetic Domain 3

Table 5-6 Summary of Magnetic Susceptibility Measurements for Drill Core Intervals — 35
Magnetic Domain 3

Table 5-7 Magnetic Susceptibility Measurements for Petrographic Samples — 36
Magnetic Domain 4

Table 5-8 Summary of Magnetic Susceptibility Measurements for Drill Core Intervals — 36
Magnetic Domain 4

Table 5-9 Magnetic Susceptibility Measurements for Petrographic Samples — 37
Magnetic Domain 5

Table 5-10 Summary of Magnetic Susceptibility Measurements for Drill Core Intervals — 37
Magnetic Domain 5

Table 6-1 Diamond Drill Hole Collar Information 41
Table 6-2 Diamond Core Logging — Lithology and Codes 43
Table 6-3 Diamond Core Logging — Structure and Codes 44
Table 6-4 Diamond Core Logging — Weathering Intensity and Codes 44
Table 6-5 Diamond Core Logging — Fracture Intensity and Codes 44
Table 6-7 Summary Geology Log and Petrography — Drill Hole ARDG-DDHO1 46
Table 6-8 Summary Geology Log and Petrography — Drill Hole ARDG-DDH02 48
Table 6-9 Summary Geology Log and Petrography — Drill Hole ARDG-DDHO03 49
Table 6-10 Summary Geology Log and Petrography — Drill Hole ARDG-DDH04 51
Table 6-11 Summary Geology Log and Petrography — Drill Hole ARDG-DDH05 53
Table 6-12 Summary Geology Log and Petrography — Drill Hole ARDG-DDH06 56
Table 6-13 Summary Geology Log and Petrography — Drill Hole ARDG-DDHO7 59

Australian Resource Development Group Pty Limited
ACN 611 489 804

viii



Stone Ridge Quarry Project

Report on Quarry Resource Assessment Investigations November 2022
List of Tables (ii)
Table Page No.
Table 6-14 Summary Geology Log and Petrography — Drill Hole ARDG-DDHO08 60
Table 6-15 Summary Geology Log and Petrography — Drill Hole ARDG-DDHO09 65
Table 6-16 Summary Geology Log and Petrography — Drill Hole ARDG-DDH10 66
Table 6-17 Summary Geology Log and Petrography — Drill Hole ARDG-DDH11 67
Table 6-18 Summary Geology Log and Petrography — Drill Hole ARDG-DDH12 68
Table 6-19 Summary Geology Log and Petrography — Drill Hole ARDG-DDH13 69
Table 6-20 Summary Geology Log and Petrography — Drill Hole ARDG-DDH14 70
Table 6-21 Summary Geology Log and Petrography — Drill Hole ARDG-DDH15 71
Table 6-22 Summary Geology Log and Petrography — Drill Hole ARDG-DDH16 74
Table 6-23 Summary Geology Log and Petrography — Drill Hole ARDG-DDH17 77
Table 6-24 Summary Geology Log and Petrography — Drill Hole ARDG-DDH18 78
Table 6-25 Summary Geology Log and Petrography — Drill Hole ARDG-DDH19 80
Table 6-26 Summary Geology Log and Petrography — Drill Hole ARDG-DDH20 81
Table 8-1 Summary of Bulk Diamond Core Samples submitted for Geotechnical Testing 133
Table 8-2 Australian Standard and RMS Tests Employed in Geotechnical Testing Program 134
Table 8-3 Source Rock Geotechnical Testing Program and Results 135
Table 8-4 Critical Test Parameters for Coarse and Fine (Manufactured Sand) 150
Concrete Aggregates
Table 8-5 Critical Test Parameters for Coarse and Fine (Manufactured Sand) Asphalt Aggregates 150
Table 8-6 Critical Test Parameters for Sealing or Cover Aggregates 151
Table 8-7 Critical Test Parameters for Railway Ballast 152
Table 8-8 Critical Test Parameters for Armourstone 152
Table 8-9 Critical Test Parameters for Gabion 153
Table 8-10 Critical Test Parameters for Roadbase 153
Table 9-1 Design Parameters — Conceptual Staged Quarry Development Sequence 154
Table 9-2 Material Volume / Tonnage Schedule for Conceptual Staged Quarry 166

Development Sequence

Australian Resource Development Group Pty Limited
ACN 611 489 804



Stone Ridge Quarry Project

Report on Quarry Resource Assessment Investigations November 2022
List of Plates (i)

Plate Page No.

Plate 1 Blocky rubble outcrop of rhyodacite on Stone Ridge. 15

Plate 2 Sheet-like rhyodacite outcrop on southeastern side of Stone Ridge. 16

Plate 3 Rhyodacite outcrop sample from Stone Ridge (Sample 3). 16

Plate 4 Dacite outcrop sample from northwestern side of Stone Ridge (Sample H3). 18

Plate 5 Altered vitric-crystal welded tuff of rhyodacite composition from outcrop to the 20
east of Stone Ridge (Sample 15).

Plate 6 Vitric-crystal welded tuff of rhyolite composition from outcrop to the east of 22
Stone Ridge (Sample 15).

Plate 7 Exposure of volcanic breccia in washout gully west of the Stone Ridge saddle and 25
immediately below base of rhyodacite.

Plate 8 Lithic-crystal tuff of andesite composition from subcrop west of the Stone Ridge 25
saddle (Sample H6)

Plate 9 Wallis Mantis 300 track mounted drill rig supported by track-mounted rod carrier 42
with air compressor. Drill hole ARDG-DDHO1 —January 2018

Plate 10 Hanjin D&B-35Multi drill rig with Hanjin 10CR track-mounted rod carrier 42
(foreground). Drill hole ARDG-DDHO6 — April 2018

Plate 11 Locally sheared and laumontite-veined contact between massive dacite and 91
underlying coarse volcanic breccia — drill hole ARDG-DDH19 (21.35-28.20 m).

Plate 12 Coarse volcanic breccia overlying rhyolitic vitric-crystal tuff — drill hole ARDG-DDH08 92
(49.20-56.25 m).

Plate 13 Coarse volcanic breccia containing fragments of porphyritic pyroxene andesite — drill 93
hole ARDG-DDHO08 (36.29-36.41 m).

Plate 14 Porphyritic pyroxene andesite with pervasive moderate to strong alteration — drill 93
hole ARDG-DDHO8 (40.58-40.68 m).

Plate 15 Strongly porphyritic pyroxene andesite abutting matrix supported rhyolitic lithic 94
crystal tuff — drill hole ARDG-DDHO08 (44.34-44.42 m).

Plate 16 Crystal-vitric-lithic felsic tuff of dacitic composition (dacite) — drill hole 96
ARDG-DDHO03 (41.70-41.80 m).

Plate 17 Massive unfractured dacite — drill hole ARDG-DDHO03 (35.80-43.00 m). 97

Plate 18 Strongly porphyritic ignimbritic rhyodacite from drill hole ARDG-DDHO1 99
(49.85-49.95 m).

Plate 19 Strongly porphyritic ignimbritic rhyodacite — drill hole ARDG-DDHO1 (28.56- 99

28.65 m).

Australian Resource Development Group Pty Limited
ACN 611 489 804



Stone Ridge Quarry Project

Report on Quarry Resource Assessment Investigations November 2022
List of Plates (ii)

Plate Page No.

Plate 20 Massive crystal-lithic-vitric felsic tuff of rhyodacitic composition — drill hole 100
ARDG-DDH15 (83.55-83.67 m).

Plate 21 Massive unfractured porphyritic rhyodacite (ignimbrite or lava) in drill hole 100
ARDG-DDH16.

Plate 22 Typical intersection through rhyodacite of the middle stratigraphic sequence — 101
diamond drill hole ARDG-DDH16

Plate 23 Contact between rhyodacite and underlying dacite in drill hole ARDG-DDH15. 104
(108.50-115.70 m). This contact occurs north of the Central Fault. The rhyodacite
is pervasively altered by hematite + laumontite.

Plate 24 Contact between rhyodacite and underlying volcanic breccia in drill hole 104
ARDG-DDH16 (129.15-136.25 m). This contact occurs south of the Central
Fault. The rhyodacite above the contact is variably altered.

Plate 25 Crystal-vitric-lithic tuff of rhyodacitic composition — drill hole ARDG-DDHO06 (26.10- 106
(33.20 m). The pale cream-green colour is predominantly related to alteration by
sericite.

Plate 26 Strongly bedded volcanic sandstone, siltstone and tuff, immediately overlying 108
crystal-vitric-lithic tuff of rhyodacitic composition (rhyodacite) — drill hole
ARDG-DDHO06 (18.75-26.00 m).

Plate 27 Strongly bedded volcanic sandstone, siltstone, tuff and conglomerate — drill hole 108
ARDG-DDH17 (24.30-30.95 m).

Plate 28 Intensely fractured rhyodacite associated with the Central Fault — drill hole 110
ARDG-DDHO5 (12.75-18.00 m). .

Plate 29 Intensely fractured, brecciated and calcite veined dolerite within 110
the Central Fault — drill hole ARDG-DDHO05 (49.40-55.90 m).

Plate 30 Strongly fractured rhyodacite and a narrow dolerite dyke associated with the 111
Central Fracture — drill hole ARDG-DDH16 (10.60-17.20 m).

Plate 31 Strongly to intensely fractured dolerite dyke at contact between clay-altered 112

lithic sandstone and hematitic sedimentary units within the Nine Mile Creek
Fault Zone — drill hole ARDG-DDH20 (14.15-30.30 m).

Australian Resource Development Group Pty Limited
ACN 611 489 804

Xi



Stone Ridge Quarry Project
Report on Quarry Resource Assessment Investigations November 2022

EXECUTIVE SUMMARY

Between late 2017 and mid-2019, Australian Resource Development Group Pty Limited (ARDG)
undertook a comprehensive hard rock quarry resource assessment program within the Wallaroo State
Forest, approximately 30 kilometres north of Newcastle, New South Wales. The assessment program
was focussed on a prominent ridge line of outcropping volcanic rocks, now referred to as Stone Ridge,
and was undertaken in close consultation with Forestry Corporation NSW (FCNSW) and strictly in
accordance with the requirements of the Forestry Act 2012 (NSW) and the land access agreements
issued to ARDG by FCNSW.

The key objective of the assessment program was to determine whether a hard rock quarry resource
of viable size and quality exists that could provide a long-term consistent supply of high-quality quarry
products to the Lower Hunter, Central Coast and Northern Sydney construction materials markets.
The program involved a range of investigations, including detailed surface geological mapping, ground
magnetic surveying, diamond drilling, comprehensive geotechnical testing and petrography. The
objectives, methodology and results of this work are detailed in this report.

The resource assessment program has confirmed the existence of a very large (> 100 Mt) hard rock
quarry resource at Stone Ridge associated with ignimbritic volcanic rocks — predominantly rhyodacite
and dacite — that comprise part of the Eagleton Volcanics Formation. Investigations confirm the hard
rock resource extends over an area of approximately 60 hectares and remains open at depth below
the limit of drill testing. From a geological perspective, the resource is remarkably uniform and
predictable, and overburden is close to non-existent.

If developed, a quarry at Stone Ridge would be capable of producing a full suite of high-quality quarry
products, including in-specification:

e concrete aggregates;

e sealing aggregates;

e high Polished Aggregate Friction Value (PAFV) asphalt aggregates;
e gabion;

e armour rock;

e ballast;

e roadbase; and

e crushed rock products.

A guarry located at Stone Ridge and so close to the Pacific Highway would be ideally situated from a
transportation cost perspective to competitively service a pending shortfall in the supply of high-
quality quarry products to the Lower Hunter, Central Coast and Northern Sydney construction
materials markets.

A quarry would generate a significant revenue stream for FCNSW for the initial 20-year term of a
Forest Materials Licence (FML) with ARDG, as well as from any subsequent licence period approved
by FCNSW. Given the large size of the hard rock resource confirmed by ARDG, it is expected that
extraction of the quarry resource would provide a long-term royalty revenue stream to the State, well
exceeding the term of the initial 20-year FML.

Australian Resource Development Group Pty Limited
ACN 611 489 804
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1. INTRODUCTION

1.1 Background

This report presents the objectives, methodology and results of a comprehensive hard rock quarry
resource assessment program undertaken by Australian Resource Development Group Pty Limited
(ARDG) within the Wallaroo State Forest, approximately 30 kilometres north of Newcastle, New South
Wales. The assessment program was undertaken between late 2017 and mid-2019 and was focussed
on assessing the quarry resource potential of Eagleton Volcanics Formation centred on prominent
ridge known locally as ‘Hamburger Hill’, but hereafter referred to as Stone Ridge. The key objective
of the assessment program was to determine whether a hard rock quarry resource of viable size and
quality exists that could provide a long-term consistent supply of high-quality quarry products to the
Lower Hunter, Central Coast and Northern Sydney construction materials markets.

The existing supply of hard rock quarry products to the Lower Hunter and Central Coast areas is
currently serviced by several large quarries that are generally in the latter stages of their development
lives, as well as from several small operations with either comparatively short resource lives and/or
sub-optimal resource quality. As a result, it is estimated that within approximately 10 years, these
growth areas will experience significant shortfalls in the supply of high-quality quarry products unless
alternate quarry resources can be located and developed.

Opportunities to locate replacement quarry resources are considered extremely limited, due to
significant constraints relating to the occurrence of prospective geology, as well as planning,
environmental and transportation factors. Two existing quarry operations in the Lower Hunter
(Boral’s Balickera / Seaham Quarry and Daracon’s Martins Creek Quarry) have or are in the process of
seeking approval to expand their operations to access additional resources, and a determination is
pending on a proposal for a small hard rock quarry in a marginal geological location at Eagleton.
Should all quarry projects obtain approval, they will remain unable to significantly impact the forecast
shortfall in quarry products supply to the market.

The Stone Ridge Project Area (the Project Area) represents what is unarguably one of the last
opportunities within the Lower Hunter Region to develop a large tonnage (> 50 Mt) greenfield quarry
operation on geology demonstrated to be favourable for production of high-quality quarry products.
The proximity of the Project Area to key markets and existing road infrastructure (i.e. the Pacific
Highway) would enable a quarry at this location to significantly impact the forecast shortfall in supply
of quarry materials to the Lower Hunter and Central Coast regions. A quarry located within the Project
Area would be highly competitive from a transportation cost perspective and would generate long-
term revenue to the State through royalties on quarry products sold from the site.

1.2 Land Tenure and Licencing

The quarry resource assessment program undertaken by ARDG has been undertaken in close
consultation with Forestry Corporation NSW (FCNSW) and strictly in accordance with the
requirements of the Forestry Act 2012 (NSW).

Initial low-impact ground investigations by ARDG were undertaken under a Forest Permit issued by
FCNSW on 30 August 2016. Subsequent drilling and geophysical investigations were undertaken
under a Level 2 Access Agreement granted by FCNSW on 1 September 2017.

ARDG and FCNSW executed a Deed of Agreement (Deed) for the issue of a Forest Materials Licence
(FML) on 1 November 2018 and ongoing site investigations are occurring in accordance with the terms

Australian Resource Development Group Pty Limited
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and conditions of the Deed. The FML will be issued to ARDG upon receipt of all planning approvals
and licences required to develop a quarry and will relate to an area of approximately 140 hectares
centred on Stone Ridge. Issue of the FML will enable the Company to develop and operate a quarry
for an initial period of 20 years.

Under the FML, ARDG will pay FCNSW a royalty for each tonne of quarry product sold from the site.
This royalty stream would translate to a significant revenue stream for FCNSW over the initial 20-year
life of a quarry operation, as well as for any subsequent period that FCNSW approves for quarry
operations at the site.

1.3 Resource Assessment Program Objectives

The resource assessment program undertaken by ARDG was designed to achieve the following critical
objectives.

1. Confirm the nature and extent of the different geological units comprising the Eagleton
Volcanics within the Project Area, to determine the spatial distribution of prospective
guarry resource units, as well as zones of potential overburden and interburden.

2. Confirm any structural features (e.g. faults, shears) that influence the geological
framework of the Project Area and impact on prospective quarry resource units.

3. Confirm through comprehensive geotechnical testing of drill core the suitability of the
different geological materials for producing in-specification quarry products, including
coarse and fine concrete aggregates (including manufactured sand), asphalt and sealing
aggregates and roadbase products.

4. Obtain oriented structural information from diamond drill core to enable a slope stability
assessment to be undertaken to inform the appropriate quarry face design parameters
that should be adopted to support safe and stable quarry development.

5. Prepare a staged quarry development strategy for the Project Area that takes account of
resource and geotechnical / slope stability constraints.

6. Obtain sufficient geological and resource quality information to support the reporting of
a Measured Resource for the site as defined by the JORC Code.

1.4 Acknowledgements

This report has been compiled by Damon Bird (BSc Hons U.Syd, MAIG, MIQ), ARDG’s Group Geologist
and Director of Resource and Operations. The author has approaching 30 years professional
experience as a geologist; over 18 of which have been in the extractive industries assessing quarry
resources and managing their development. He qualifies as a ‘Competent Person’ for reporting of
resources and reserves for a number of commodities under the JORC Code.

This report has been reviewed by Justin Meleo (BSc Hons U.Syd, PhD, MEIANZ), ARDG’s Director of
Planning and Development. Justin has over 25 years practice in environmental consulting and
planning across a wide variety of industries that include the mining and extractive industries.

The following professionals / organisations undertook work that contributed to the resource
assessment program.

. Blacklaws Drilling Contractors Pty Limited
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. Dr Paul Ashley — MAusIMM, FSEG — Paul Ashley Petrographic and Geological Services
. Graham Lee — Graham Lee & Associates Pty Limited

) Coffey Services Australia Pty Limited

. Fender Geophysics

° Groundsearch Pty Limited
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2. PROIJECT AREA

2.1 Location

The Wallaroo State Forest is located approximately 30 kilometres north of Newcastle and comprises
three separate areas of land that have a combined area in excess of 3,600 hectares. The Wallaroo
State Forest is located on the northern side of the Pacific Highway, and extends from Italia Road, in
the west, to the Karuah River in the east (Figure 1).

The Stone Ridge Project Area covers approximately 140 hectares in the western part of the Wallaroo
State Forest, immediately adjacent to Italia Road and to the immediate northeast of Boral’s Balickera
/ Seaham Quarry — a large quarry that has been in operation since 1991.

An area of approximately 75 hectares within the central part of the Project Area is associated with
Stone Ridge — a rocky volcanic ridge that trends northeast-southwest and which has been the focus of
the resource assessment investigations outlined in this report.

2.2 Access

Access to the Project Area can currently be achieved from the Pacific Highway via either Italia Road in
the southwest, or Nine Mile Creek Road in the east. Vehicle access within the Wallaroo State Forest
from either road can currently only be achieved along several unsealed forest tracks using four-wheel
drive vehicles. Most of these tracks are in a relatively poor condition and often difficult to traverse
during wet weather.

Italia Road is a sealed two-lane road that links the village of Seaham in the west, with the Pacific
Highway in the east. It is the sole road used by heavy vehicles travelling between Boral’s Balickera /
Seaham Quarry and the Pacific Highway. The speed limit along Italia Road is currently 90 kilometres
per hour.

Nine Mile Creek Road is an unsealed forest road that runs in a northwest direction through the
Wallaroo State Forest from the Old Pacific Highway, north of Balickera Channel. The road is generally
unsuitable for two-wheel drive vehicles during wet weather. There is no sign posted speed limit along
Nine Mile Creek Road.

23 Topography

Stone Ridge is approximately 1100 metres long and strikes 058° grid / true north (046° magnetic). The
ridge comprises two rocky hills separated by a low saddle (Figure 2). The hill at the southwest end of
the ridge has a maximum elevation of 107.5 metres AHD (Australian Height Datum), whereas the hill
to the northeast has a maximum elevation of 83.0 metres AHD.

More gently undulating topography to the northwest and southeast of Stone Ridge is associated with
more weathered volcano-sedimentary geology that typically ranges in elevation from 20-60 metres
AHD. A prominent broad low ridge (South Ridge) extends from the central southeastern flank of Stone
Ridge, approximately 1600 metres southeast to the Pacific Highway. This ridge has a maximum
elevation of approximately 62 metres AHD.

Australian Resource Development Group Pty Limited
ACN 611 489 804
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24 Drainage

The Project Area extends into three main drainage catchment areas, with catchment boundaries
controlled by Stone Ridge and South Ridge. All drainages within and around the Project Area are
ephemeral, although Nine Mile Creek to the immediate east tends to permanently hold water in
scattered waterholes along its length.

Approximately 44 hectares of the northern part of the Project Area, including the northern flank of
Stone Ridge, falls within the ‘Caswells Creek catchment’. This catchment has a total area of 1123
hectares and drains into Balickera Channel, approximately 2.7 kilometres to the northwest of Stone
Ridge.

Approximately 61 hectares of the eastern side of the of the Project Area forms part of the ‘Nine Mile
Creek catchment’. This catchment has a total area of approximately 2227 hectares and drains into
Grahamstown Dam, approximately 6.5 kilometres downstream of the Project Area boundary and 3.6
kilometres to the southeast of Stone Ridge.

Approximately 35 hectares of the western side of the of the Project Area forms part of the ‘Italia Road
catchment’. This catchment has a total area of approximately 512 hectares and drains to the
southeast under the Pacific Highway and via overland flow into Grahamstown Dam, over 3 kilometres
to the southeast of Stone Ridge.

25 Vegetation

Vegetation cover on ridges and ridge flanks within the Project Area is dominated by dry sclerophyll
forest. Most of this vegetation can be classified as ‘regrowth’ that has occurred following historical
logging operations. Vegetation cover at lower elevations transitions to wetter forest types.

Australian Resource Development Group Pty Limited
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3. HISTORICAL GEOLOGICAL INVESTIGATIONS

3.1 Drilling — Hunter District Water Board (~1955)

Balickera Channel was excavated by the Hunter District Water Board in the late-1950’s with the
purpose of enabling fresh water from the Williams River to be pumped into Grahamstown Dam, when
dam levels fall below acceptable levels. The channel is predominantly an open feature along most of
its length but was tunnelled below surface for approximately 1200 metres through volcanic rock
exposures at the southern end of Stone Ridge. Between the Balickera Pumping Station and the Pacific
Highway the channel and tunnel are oriented approximately normal to the strike of the geology, and
as such, provide an excellent representative sectional exposure through the geology of this area.

The first detailed historical geological assessment of relevance to the Project Area was undertaken by
Hunter District Water Board in 1957 and documented in its report titled “Report on Geology of
Balickera Tunnel Site”. This report provided an overview of the geology of the proposed tunnel
alignment based on information obtained from surface examination; nine (9) vertical diamond drill
holes; surface trenching and petrographic examination.

The report confirms that the geology of the area between Seaham and the Pacific Highway comprises
a bedded sequence of Carboniferous-age sedimentary and volcanic rocks that dip in a south easterly
direction at angles up to 50°. The stratigraphy is represented by a basal sequence of conglomerate,
interbedded with tuff and sandstone, that outcrop between Seaham and the western end of Balickera
Tunnel. These are overlain by beds of volcanic lava comprising ‘mainly toscanitic and andesitic lavas
with a good distribution of interbedded andesitic and rhyolitic tuffs’ that are spatially associated with
the proposed Balickera Tunnel that now passes through the southern limit of Stone Ridge. The
volcanic rocks are overlain by a further sequence of basal conglomerate, sandstone and tuff, overlain
by toscanitic lava, followed by interbedded tillitic conglomerate and indurated shales. These overlying
units characterise the geology between the eastern end of the Tunnel and the Pacific Highway.

3.2 Geological and Stratigraphic Mapping — J.H. Rattigan (1966)

Rattigan (1966) generated a detailed stratigraphic section for the geology ultimately exposed in the
Balickera Tunnel excavation and used this information to prepare one of the first reliable geological
maps for the surrounding area (Figure 3). The results of this work were published in the paper titled
“The Balickera Section of the Carboniferous Kuttung Facies, New South Wales” and have been an
important information source for the ARDG quarry resource assessment program.

Based on Rattigan’s mapping, the Carboniferous stratigraphy was interpreted to strike northeast-
southwest and dip at approximately 35° to the southeast. On the northwestern side of Stone Ridge,
the geology was characterised by andesitic to dacitic volcanic rocks (including ignimbrites and tuffs)
assigned to the Mosman Swamp Andesites (Formation) (lower part of the Gilmore Volcanic Group).

The Mosman Swamp Andesites were described as being overlain by the Eagleton Volcanics
(Formation) — the upper part of the Gilmore Volcanic Group — that have since been reclassified (refer
Section 3.3). At the time, Rattigan described the Eagleton Volcanics as ‘toscanitic, dellentitic and
rhyolitic volcaniclastic and pyroclastic rocks with minor intermediate (andesitic or dacitic) tuffs and
minor volcanic breccias and tuffaceous sediments’. The term ‘toscanite’ is a now superseded term
that was originally used for a volcanic rock of rhyodacitic composition with a glassy groundmass.
Similarly, the term ‘dellenite’ is a now disused term for a volcanic rock intermediate in composition
between rhyolite and dacite and roughly synonymous with rhyodacite. The mapped extent of the

Australian Resource Development Group Pty Limited
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Eagleton Volcanics was at the time limited to the ridge line defined by Stone Ridge and its southern
strike continuation on which the Boral Balickera / Seaham Quarry is located.

The geology overlying the Eagleton Volcanics and associated with more undulating topography to the
southeast, was described by Rattigan as being dominated by boulder conglomerates and interbedded
tuffs. He assigned these units to the Balickera Conglomerate (Kings Hill Group).

3.3 Quarry Feasibility Study and Diamond Drilling Program — FCNSW (1992)

During the early 1990’s State Forests (now FCNSW) commissioned a study within the Wallaroo State
Forest aimed at determining the suitability of establishing a hardrock quarry at Hamburger Hill. The
outcomes of this study were documented in a report titled “Geological Study on the Feasibility of
Establishing a Hardrock Quarry — Hamburger Hill, Wallaroo State Forest, Buladelah District”.

As part of the study two short (30 metre) vertical diamond holes were drilled on the ridge line. The
precise collar location of these holes was not provided in the report, although a surface excavation
that may be an old drill sump for one of the holes is located near the saddle.

While both diamond holes intersected relatively competent rhyodacite close to surface, insufficient
drilling and geotechnical testing was undertaken to define the lateral or depth extent of the geology
or to justify the 16.7 Mt volume and tonnage calculation that was reported as a ‘reserve’ estimate.
Geotechnical testing of drill core from the site was limited to four (4) bulk samples that were assessed
for coarse particle density, water absorption and uniaxial compressive strength. Unfortunately, these
tests alone provide very little useful information on the suitability of the geology for producing the
common types of quarry products. Although Boral’s nearby quarry produces high quality quarry
products from the same geological formation, a comprehensive and site-specific program of diamond
drilling and physical property testing, as well as an evaluation of extraction options and staging, would
have been required at the time to support any reserves estimate for the site.

The State Forests’ study also involved the completion of two seismic lines across the ridge. Again, the
precise location of these survey lines was not provided in the report and therefore the hand drawn
seismic survey results are largely of no benefit to assessing the resource potential of the Project Area.

3.4 Regional Geology — Geological Survey of NSW (2015)

In 2015, the Geological Survey of NSW published its Zone 56 Seamless Geology digital dataset. The
dataset presents a revised geological interpretation for the Project Area and surrounds (Figure 4), with
the geology previously assigned by Rattigan (1966) to the Mosman Swamp Andesites, incorporated
within the Eagleton Volcanics. The geology previously mapped as Balickera Conglomerate has now
been assigned to the Mount Johnstone Formation. The lower part of the Mount Johnstone Formation
is dominated by conglomerate with subordinate rhyolitic tuff and ignimbrite, whereas the upper part
of the Formation is characterised by sandstone, shale and carbonaceous shale.

Australian Resource Development Group Pty Limited
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4. GEOLOGICAL MAPPING AND PETROGRAPHY

4.1 Background

Preliminary geological mapping of the Project Area commenced on 27 March 2017, with the purpose
of confirming the general character of the dominant Eagleton Volcanics rock types based on
examination of surface outcrop exposures. Several representative samples of outcrop were collected
for detailed hand specimen and thin section analysis, which was subsequently undertaken by Dr Paul
Ashley (Paul Ashley Petrographic and Geological Services). The locations from which these samples
were collected are illustrated in Figure 5.

A program of detailed geological mapping was subsequently undertaken across the Project Area with
the objective of confirming the lateral extent and contact relationships of major Eagleton Volcanics
rock types identified from the preliminary investigations. Mapping activities have been ongoing
throughout the period of the resource assessment program, with information generated by diamond
drilling and ground magnetic surveys guiding ongoing surface mapping.

Given the excellent outcrop exposure of rhyodacite on Stone Ridge, mapping has tended to focus
northwest and southeast of the ridge, where outcrop exposure is more limited and geological
complexity is greater.

4.2 Methodology

Geological mapping was undertaken using mobile mapping software (initially Locus Map Pro and later
Datamine Maplnfo Discover Mobile) with the GPS-controlled location of outcrop, subcrop and float
recorded for different rock types. Mapping traverse routes where geological information was not
available due to the absence of outcrop or subcrop, were also recorded.

Geological information was later plotted as a series of colour-coded points to generate a geological
outcrop, subcrop and float map (Figure 5), with traverse routes devoid of rock exposure also plotted.

4.3 Results

Mapping and petrographic assessment confirmed the presence of five (5) major rock types, which are
summarized below in decreasing order of abundance.

43.1 Rhyodacite

The flanks and crest of Stone Ridge are characterised by extensive outcrop, subcrop and float of a pink
to pinkish grey, medium grained, quartz and feldspar dominated volcanic rock, confirmed by
petrographic assessment as rhyodacite.

Outcrop of rhyodacite varies in character from extensive areas of blocky rubble (Plate 1) to areas of
broad sheet-like outcrop interpreted as dip-slope bedding surfaces (Plate 2).

Sample 3 (Plate 3) is a representative sample of rhyodacite collected from the southeast flank of Stone
Ridge (GR: 388,045mE, 6,384,877mN). The following detailed hand specimen and petrographic thin
section description of this sample is presented below.
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