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Executive Summary

This acid and metalliferous drainage (AMD) risk assessment has been prepared for Mining Area C (MAC) and
South Flank (SF) with consideration to BHP’s internal preliminary AMD risk assessment procedure (BHP, 2017a).

To understand AMD source hazard potential, all blocks within the resource model are assigned an AMD code using
a BHP specific AMD classification system. This system is based on net acid producing potential (NAPP) values
calculated from standard geochemical assays (S, MgO, CaO and LOI) and is applied to over 506,000 drillhole
samples. Those NAPP results and hence AMD coding assumptions in the resource model were validated against
specific acid base accounting (ABA) data and other geochemical tests of representative drillhole samples. The
mining models, which based on the resource models of each orebody, represent the main data source for this AMD
hazards assessment. Mining model parameters analysed include spatial coordinates, block volumes, AMD
classifications, weathering classifications, proximity to the pre-mining groundwater table, and mining designations.
Volumes of waste rock and low-grade ore mined and to be mined were assessed as a function of AMD Class,
sulphur content, ANC, and NAPP. High grade ore was not assessed as this will not remain on site at Closure. Data
processing and visualisation software Microsoft PowerBI was used to analyse the datasets and estimate the
potential AMD hazard.

MAC comprises a total of 14 deposits, namely 7 Marra Mamba deposits (Deposit A, B, C, D, E, F and Deadend)
and 7 Brockman bedrock deposits (P1W, P1E, P2, P3, P4, P5 and P6). The section of the mine containing the
Marra Mamba deposits is referred to as Northern Flank, while the section with the Brockman deposits is referred to
as Packsaddle. SF comprises 4 deposits (Highway, Grand Central, Vista Oriental and R deposit), all of which are
Marra Mamba deposit.

Waste material (waste rock and possibly low-grade ore) from mining is expected to be stored on site. Note that
while all waste rock (not ore) is likely to be stockpiled in the OSAs, low-grade ore may be stockpiled separately for
blending and, ultimately, shipped out of site. The proportion of low-grade ore regarded as ore rather than mine
waste is generally not known until excavated and may change as a function of market conditions. There is,
therefore, potential for some or all of the low-grade ore to be permanently disposed in the OSAs. In this report,
mining waste refers to waste rock and low-grade ore. Where possible the characteristics of the two material
domains are listed separately. Note that the mined waste volume including all low-grade ore represent the upper
limit for the expected volumes to be stored on site.

A summary of the total as-mined and to-be-mined waste rock and low-grade ore volumes per AMD Class per
deposit are presented in the tables below, with the material balance for MAC listed first, followed by that for SF.

MAC (Packsaddle and North Flank) - Material balance for waste and Low-grade ore as a function of deposit and AMD
class

Formation Deposit Status Waste type AMD Class
0 (m3)

AMD
Class 1

(m3)

AMD
Class 2

(m3)

AMD Class
3 (m3)
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as-mined
Waste rock 345,600 0 4,400 0

Low grade ore 2,828,000 0 26,000 0

to-be-mined
Waste rock 78,187,200 0 527,200 0

Low grade ore 170,721,600 0 904,800 18,000

MAC P1E

as-mined
Waste rock 11,680,400 0 92,800 0

Low grade ore 9,544,400 0 302,800 0

to-be-mined
Waste rock 13,280,800 0 25,600 400

Low grade ore 10,904,400 0 102,400 0

MAC P2

as-mined
Waste rock 781,200 0 4,000 0

Low grade ore 436,800 0 0 0

to-be-mined
Waste rock 12,096,000 0 71,200 0

Low grade ore 15,298,400 0 121,600 0

MAC P3 as-mined
Waste rock 31,198,800 0 17,200 0

Low grade ore 19,536,400 0 92,800 0
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MAC (Packsaddle and North Flank) - Material balance for waste and Low-grade ore as a function of deposit and AMD
class

Formation Deposit Status Waste type AMD Class
0 (m3)

AMD
Class 1

(m3)

AMD
Class 2

(m3)

AMD Class
3 (m3)

to-be-mined
Waste rock 25,810,400 0 0 0

Low grade ore 22,222,000 0 83,200 0

MAC P4

as-mined
Waste rock 12,019,200 0 0 0

Low grade ore 17,714,000 0 78,400 0

to-be-mined
Waste rock 27,818,800 0 6,800 0

Low grade ore 28,460,400 0 63,600 0

MAC P5

as-mined
Waste rock 0 0 0 0

Low grade ore 0 0 0 0

to-be-mined
Waste rock 18,192,000 0 0 0

Low grade ore 29,438,700 0 424,800 0

MAC P6

as-mined
Waste rock 0 0 0 0

Low grade ore 0 0 0 0

to-be-mined
Waste rock 15,675,200 0 417,600 0

Low grade ore 28,299,200 0 501,200 6,800

Total m3

Waste rock
247,085,600 0 1,166,800 400

% total % 99.53 0 0.35 0

Total m3

Low grade ore
355,404,300 0 2,701,600 24,800

% total % 99.24 0 0.75 0.01
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MAC A

as-mined
Waste rock 28,666,400 0 0 0

Low grade ore 20,195,600 0 0 0

to-be-mined
Waste rock 34,792,800 0 0 0

Low grade ore 21,294,000 0 0 0

MAC B

as-mined
Waste rock 4,114,800 0 34,000 0

Low grade ore 7,474,400 0 595,200 14,400

to-be-mined
Waste rock 32,811,200 0 10,800 0

Low grade ore 37,946,000 0 135,600 702,000

MAC C

as-mined
Waste rock 56,190,800 0 337,200 0

Low grade ore 43,037,200 0 480,400 0

to-be-mined
Waste rock 3,417,600 0 0 0

Low grade ore 3,758,400 0 0 0

MAC D

as-mined
Waste rock 5,334,450 0 0 0

Low grade ore 7,436,275 0 0 0

to-be-mined
Waste rock 0 0 0 0

Low grade ore 0 0 0 0

MAC E

as-mined
Waste rock 95,782,800 0 98,400 0

Low grade ore 33,952,800 0 307,600 6,400

to-be-mined
Waste rock 52,976,000 0 400 0

Low grade ore 17,075,200 0 0 0

MAC F

as-mined
Waste rock 12,368,000 0 62,000 0

Low grade ore 8,278,400 0 722,000 0

to-be-mined
Waste rock 0 0 0 0

Low grade ore 0 0 0 0
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MAC (Packsaddle and North Flank) - Material balance for waste and Low-grade ore as a function of deposit and AMD
class

Formation Deposit Status Waste type AMD Class
0 (m3)

AMD
Class 1

(m3)

AMD
Class 2

(m3)

AMD Class
3 (m3)

MAC Dead
end

as-mined
Waste rock 0 0 0 0

Low grade ore 0 0 0 0

to-be-mined
Waste rock 9,690,400 0 2,400 0

Low grade ore 8,956,400 0 75,600 0

Total m3

Waste rock
336,145,250 0 545,200 0

% total % 99.84 0 0.16 0

Total m3

Low grade ore
209,404,675 0 2,316,400 722,800

% total % 98.57 0 1.09 0.34

South Flank - Material balance for waste and Low-grade ore as a function of deposit and AMD class

Formation Deposit Status Waste type AMD Class 0
(m3)

AMD
Class 1

(m3)

AMD
Class 2

(m3)

AMD Class
3 (m3)

S
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M
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ba

SF R

as-mined
Waste rock 0 0 0 0

Low grade ore 0 0 0 0

to-be-mined
Waste rock 64,476,800 0 0 67,600

Low grade ore 63,152,800 0 2,000 400

SF Highway

as-mined
Waste rock 417,600 0 2,000 0

Low grade ore 676,000 0 120,800 36,800

to-be-mined
Waste rock 82,945,600 0 230,000 119,200

Low grade ore 53,982,400 0 2,148,400 48,000

SF Grand
Central

as-mined
Waste rock 4,354,400 0 383,600 200,400

Low grade ore 5,077,600 0 505,600 172,000

to-be-mined
Waste rock 104,517,600 0 3,273,600 2,061,200

Low grade ore 61,603,600 0 4,066,800 1,801,600

SF Vista
Oriental

as-mined
Waste rock 7,443,600 0 12,400 99,600

Low grade ore 6,526,800 0 144,400 369,200

to-be-mined
Waste rock 122,277,200 0 1,267,200 226,800

Low grade ore 83,559,200 0 2,626,000 450,000

Total m3

Waste rock
386,432,800 0 5,168,800 2,774,800

% total % 97.99 0 1.31 0.7

Total m3

Low grade ore
274,578,400 0 9,614,000 2,878,000

% total % 95.65 0 3.35 1
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The key potential source hazards are presented in the table below:

Formation Deposit
Source hazard risk

Waste (ex-pit / in-pit) Pit surface

P
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ro
ck
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ed

ro
ck

P1W

risk ranking: low-moderate risk ranking: low-moderate
– AMD2 waste comprises appx. 0.67% (or 531,600 m3)
and 0.53% (or 930,800 m3) of the total waste rock and
low-grade ore for the LoA, respectively.
– AMD3 waste comprises 0% (or 0 m3) and 0.01% (or
18,000 m3) of the total waste rock and low-grade ore for
the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 1,480,400 m3,
representing 0.58% of the total LoA waste materials for
P1W deposit.

– A total exposure area of 28,900 m2
AMD material (27,900 m2 AMD2 and
1,000 m2 AMD3) representing ~0.40%
of the total pit surface area (6,541,800
m2) for P1W deposit.

P1E

risk ranking: low risk ranking: low
– AMD2 waste comprises appx. 0.47% (or 118,400 m3)
and 1.94% (or 405,200 m3) of the total waste rock and
low-grade ore for the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 524,000 m3,
representing 1.14% of the total LoA waste materials for
P1E deposit.

– 17,600 m2 of AMD2 exposure
representing ~0.60% of the total pit
surface area (2,959,700 m2) for P1E
deposit.

P2

risk ranking: low risk ranking: low
– AMD2 waste comprises appx. 0.58% (or 75,200 m3)
and 0.77% (or 121,600 m3) of the total waste rock and
low-grade ore for the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 196,800 m3,
representing 0.68% of the total LoA waste materials for
P2 deposit.

– An inconsequential exposure of 4,200
m2 AMD2 material representing
~0.30% of the total pit surface area
(1,345,000 m2) for P2 deposit.

P3

risk ranking: low risk ranking: low
– AMD2 waste comprises appx. 0.03% (or 17,200 m3)
and 0.42% (or 176,000 m3) of the total waste rock and
low-grade ore for the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 193,200 m3,
representing 0.20% of the total LoA waste materials for
P3 deposit.

– An inconsequential exposure of 7,000
m2 AMD2 material representing
~0.20% of the total pit surface area
(4,431,100 m2) for P3 deposit.

P4

risk ranking: low risk ranking: low
– AMD2 waste comprises appx. 0.02% (or 6,800 m3)
and 0.31% (or 142,000 m3) of the total waste rock and
low-grade ore for the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 148,800 m3,
representing 0.17% of the total LoA waste materials for
P4 deposit.

– An inconsequential exposure of 2,600
m2 AMD2 material representing <0.1%
of the total pit surface area (3,813,500
m2) for P4 deposit.

P5

risk ranking: low risk ranking: low
– AMD2 waste comprises appx. 0% (or 0 m3) and
1.42% (or 424,800 m3) of the total waste rock and low-
grade ore for the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 424,800 m3,
representing 0.88% of the total LoA waste materials for
P5 deposit.

– A negligible exposure of 400 m2
AMD2 material representing <0.1% of
the total pit surface area (2,082,100
m2) for P5 deposit.

P6

risk ranking: low risk ranking: low
– AMD2 waste comprises appx. 2.59% (or 417,600 m3)
and 1.74% (or 501,200 m3) of the total waste rock and
low-grade ore for the LoA, respectively.
– AMD3 waste comprises 0% (or 0 m3) and 0.02% (or
6,800 m3) of the total waste rock and low-grade ore for
the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 925,600 m3,
representing 2.06% of the total LoA waste materials for
P6 deposit.

– An inconsequential exposure of 6,600
m2 AMD2 material representing
~0.30% of the total pit surface area
(1,916,900 m2) for P6 deposit.
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Formation Deposit
Source hazard risk

Waste (ex-pit / in-pit) Pit surface

N
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A
risk ranking: low risk ranking: low
–  None (LoA waste completely AMD0) –  None of any AMD1-3 exposure

B

risk ranking: low-moderate risk ranking: low

– AMD2 waste comprises appx. 0.12% (or 44,800 m3)
and 1.56% (or 730,800 m3) of the total waste rock and
low-grade ore for the LoA, respectively.
– AMD3 waste comprises 0% (or 0 m3) and 1.53% (or
716,400 m3) of the total waste rock and low-grade ore
for the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 1,492,000 m3,
representing 1.78% of the total LoA waste materials for
B deposit.

– A total exposure area of 23,700 m2
AMD material (17,200 m2 AMD2 and
6,500 m2 AMD3) representing ~0.50%
of the total pit surface area (4,516,900
m2) for B deposit.

C

risk ranking: low risk ranking: low
– AMD2 waste comprises appx. 0.56% (or 337,200 m3)
and 1.02% (or 480,400 m3) of the total waste rock and
low-grade ore for the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 817,600 m3,
representing 0.76% of the total LoA waste materials for
C deposit.

– An inconsequential exposure of 5,400
m2 AMD2 material representing ~0.2%
of the total pit surface area (3,468,800
m2) for C deposit.

D
risk ranking: low risk ranking: low
–  None (LoA waste completely AMD0) –  None of any AMD1-3 exposure

E

risk ranking: low risk ranking: low-moderate
– AMD2 waste comprises appx. 0.07% (or 98,800 m3)
and 0.60% (or 307,600 m3) of the total waste rock and
low-grade ore for the LoA, respectively.
– AMD3 waste comprises 0% (or 0 m3) and 0.01% (or
6,400 m3) of the total waste rock and low-grade ore for
the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 412,800 m3,
representing 0.21% of the total LoA waste materials for
E deposit.

– 31,800 m2 of AMD2 exposure
representing ~0.48% of the total pit
surface area (6,739,300 m2) for E
deposit.

F

risk ranking: low risk ranking: low
– AMD2 waste comprises appx. 0.50% (or 62,000 m3)
and 8.02% (or 722,000 m3) of the total waste rock and
low-grade ore for the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 784,000 m3,
representing 3.66% of the total LoA waste materials for
F deposit.

– An inconsequential exposure of 4,700
m2 AMD2 material representing
~0.30% of the total pit surface area
(1,765,500 m2) for F deposit.

Deadend

risk ranking: low risk ranking: low
– AMD2 waste comprises appx. 0.02% (or 2,400 m3)
and 0.84% (or 75,600 m3) of the total waste rock and
low-grade ore for the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 78,000 m3,
representing 0.42% of the total LoA waste materials for
Deadend deposit.

– An inconsequential exposure of 6,300
m2 AMD2 material representing
~0.40% of the total pit surface area
(1,737,600 m2) for Deadend deposit.

S
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 F
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Highway

risk ranking: low-moderate risk ranking: low-moderate

– AMD2 waste comprises appx. 0.28% (or 232,000 m3)
and 3.98% (or 2,269,200 m3) of the total waste rock and
low-grade ore for the LoA, respectively.
– AMD3 waste comprises 0.14% (or 119,200 m3) and
0.15% (or 84,800 m3) of the total waste rock and low-
grade ore for the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 2,705,200 m3,
representing 1.92% of the total LoA waste materials for
Highway deposit.

– A total exposure area of 67,400 m2
AMD material (66,400 m2 AMD2 and
1,000 m2 AMD3) representing ~0.80%
of the total pit surface area (8,157,600
m2) for Highway deposit.

risk ranking: moderate-high risk ranking: low-moderate
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Formation Deposit
Source hazard risk

Waste (ex-pit / in-pit) Pit surface

Grand
Central

– AMD2 waste comprises appx. 3.19% (or 3,657,200
m3) and 6.24% (or 4,572,400 m3) of the total waste
rock and low-grade ore for the LoA, respectively.
– AMD3 waste comprises 1.97% (or 2,261,600 m3) and
2.70% (or 1,973,600 m3) of the total waste rock and
low-grade ore for the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 12,464,800 m3,
representing 6.63% of the total LoA waste materials for
Grand Central deposit.

– A total exposure area of 123,100 m2
AMD material (113,000 m2 AMD2 and
10,100 m2 AMD3) representing ~1.00%
of the total pit surface area (11,905,600
m2) for Grand Central deposit.

Vista
Oriental

risk ranking: low-moderate risk ranking: low-moderate

– AMD2 waste comprises appx. 0.97% (or 1,279,600
m3) and 2.96% (or 2,770,400 m3) of the total waste
rock and low-grade ore for the LoA, respectively.
– AMD3 waste comprises 0.25% (or 326,400 m3) and
0.87% (or 819,200 m3) of the total waste rock and low-
grade ore for the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 5,195,600 m3,
representing 2.31% of the total LoA waste materials for
Vista Oriental deposit.

– A total exposure area of 82,700 m2
AMD material (77,200 m2 AMD2 and
5,500 m2 AMD3) representing ~0.70%
of the total pit surface area (11,355,600
m2) for Vista Oriental deposit.

R

risk ranking: low risk ranking: low

– AMD2 waste comprises appx. 0% (or 0 m3) and
<0.01% (or 2,000 m3) of the total waste rock and low-
grade ore for the LoA, respectively.
– AMD3 waste comprises 0.10% (or 67,600 m3) and
<0.01% (or 400 m3) of the total waste rock and low-
grade ore for the LoA, respectively.
– The total LoA volume of AMD2-3 waste (waste rock
and low-grade ore combined) is 70,000 m3,
representing 0.05% of the total LoA waste materials for
R deposit.

– A negligible exposure of 1,100 m2
AMD2 material representing <0.1% of
the total pit surface area (4,484,600
m2) for R deposit.
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1 Introduction

This acid and metalliferous drainage (AMD) risk assessment has been prepared for MAC and SF with
consideration to BHP’s internal preliminary AMD risk assessment procedure (BHP, 2017a).

The assessment has been restricted to potential AMD sources that may remain on site at closure, i.e. waste rock
and low-grade ore. Therefore, as all high-grade ore material is to be transported offsite for processing, ore has
been excluded. This assessment assumes that all temporary high grade-ore stockpiles and run-of-mine pads
associated with high-grade ore stockpiling will be removed at closure.

As described in Preventing Acid and Metalliferous Drainage – Leading Practice Sustainable Development Program
for the Mining Industry (DITR, 2016), the term AMD within this assessment is defined as acid and metalliferous
drainage, which includes acidic drainage (acid rock drainage; ARD), pH neutral metalliferous drainage (NMD), and
saline drainage (SD), generally caused by the oxidation of sulphide minerals, or the leaching of secondary sulphide
oxidation products. Potential sources of AMD are sulphide minerals within fresh rock (e.g. pyrite, FeS2) and/or
soluble or sparingly soluble secondary acid generating sulphate minerals within partially weathered rock (e.g.
melanterite, alunite, jarosite). Material domains with potential for AMD generation include waste rock dumps, ore
stockpiles, tailings storage facilities, and pit wall rock.

This AMD risk assessment is based on the AMD source terms at MAC and SF coupled with local/regional
hydrology and environmental receptors to derive a high-level source-pathway-receptor (SPR) risk profile.

The following supporting information is appended to this report:

Appendix A – Abbreviations;

Appendix B – Definitions;

Appendix C – AMD Basics and Laboratory Methods;

Appendix D – WAIO Classification System;

Appendix E – Summary of Lithological Categories

Appendix F – Environmental Geochemical Results; and

Appendix G – Environmental Geochemical PowerBI Dashboard.

1.1 AMD Management

Management of AMD materials at BHP Western Australian Iron Ore (WAIO) operations is governed by the WAIO
AMD Management Standard (BHP, 2018a), the WAIO Mines Closure Design Guidance (BHP, 2016), and BHP’s
Global Acid and Metalliferous Drainage Management Standard (BHP, 2019a). These documents outline
requirement for AMD management throughout the life of mine from exploration through mine planning, operations,
and closure such that that risks associated with AMD are identified and controlled. This AMD risk assessment
provides information related to the first two phases of the AMD management process (BHP, 2018a) for MAC and
SF, specifically Characterisation of Potential AMD Sources and Assessment of Potential AMD Risk (Figure 1-1).
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Figure 1-1 AMD Management process flow (BHP, 2018a)

1.2 Project background

1.2.1 Mine Planning

BHP’s central Pilbara hub is comprised of Mining Area C (MAC) and South Flank (SF) iron ore mines, located
approximately 100 kilometres (km) to the north-west of the town of Newman in the Pilbara region of Western
Australia (WA) (Figure 1-2). The conventional open cut mining is employed at MAC and SF.
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Figure 1-2 Mining Area C and South Flank regional location
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A brief summary of the mine plan and key mining domains considered in this assessment is presented in Figure
1-3.

Figure 1-3 Ming Area C and South Flank general layout

1.2.2 Climate

The MAC and SF mining operations are located within the East Pilbara region, which has an arid to semi-arid
climate with hot summers and mild winters. The area receives summer rainfall, typically associated with episodic
events such as tropical depressions or cyclones.

Rainfall statistics from the Bureau of Meteorology (BOM) Newman Airport weather station (station number 7176)
are presented in Table 1-1. These statistics are based on records dating from October 1971 to December 2020.
Given rainfall’s association with episodic events such as tropical depressions and cyclones in the region, annual
rainfall is highly variable - ranging between 37 mm to 620 mm per year. Average annual rainfall is estimated to be
approximately 325 mm.

Table 1-1 Summary rainfall statistics for the Newman Airport weather station (BOM, 2021)

Statistic Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Average 69.8 70.2 41.7 21.3 18.4 15.9 14.4 6.4 3.6 5.9 12.4 35.3 325

Lowest 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 36.6

P10 9.7 5.5 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 157

Median 41.2 42.8 29.5 8.4 5.6 5.2 4.0 0.2 0.0 1.2 8.0 21.6 324

P90 194 163 109 55.0 57.6 57.0 34.4 21.2 8.1 20.3 29.6 70.3 475

Highest 240 306 214 107 113 77.8 140 79.6 44.6 34.8 79.2 236 619
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Average evaporation far exceeds average rainfall with the annual mean Class A pan evaporation rate expected to
range between 3,200 and 3,600 mm per (BOM, 2006).

1.2.3 Geology

1.2.3.1 Regional Geology

The Pilbara region comprises a portion of the ancient continental Western Shield that dominates the geology of
WA. The Western Shield is comprised of pre-Cambrian, Proterozoic, and Archaean rocks. The Pilbara Craton
dates back to the Archaean and includes some of the oldest rocks in the world. It is overlain by Proterozoic rocks
deposited in the Hamersley and Bangemall Basins.

The MAC and SF deposits are located within the Hamersley Basin and typical of the Pilbara Region. Stratigraphy
across MAC and SF deposits is mainly of the Hamersley Group (~2,630 to 2,450 Ma), which is a 2.5 km thick
sequence of predominantly deep water sediments with lesser turbidites and intrusives. Lithologies include BIF,
hemipelagic shales, dolomite, chert, tuff, and turbiditic volcanics. Since deposition, the Hamersley Group has
undergone significant structural and geochemical alteration (Perring and Hronsky, 2019). Mineralisation at MAC
and SF is located within the early Proterozoic Hamersley Group (Marra Mamba and Brockman Iron Formations)
and Tertiary Sediments.

1.2.3.2 Local Geology

The local geology of MAC and SF were documented by Perring and Hronsky (2019). The stratigraphic units
associated with MAC and SF comprise, from youngest to oldest:

¶ Surface Scree and Tertiary Sediments (Detritals);

¶ Brockman Iron Formation (Yandicoogina Shale Member, Joffre Member, Whaleback Shale Member, Dales
Gorge Member);

¶ Mt McRae Shale;

¶ Mount Sylvia Formation;

¶ Wittenoom Formation (Bee Gorge Member, Paraburdoo Member, West Angela Member); and

¶ Marra Mamba Iron Formation (Mt Newman Member, MacLeod Member, Nammuldi Member).

Surface Scree

Surface Scree represents unconsolidated sediment accumulated through periodic rockfall from adjacent cliff faces
at the base of valley shoulders and mountain cliffs. At Mining Area C, Surface Scree overlies Tertiary Detritals
along most of the North Flank Valley and low relief areas at South Flank (mainly south of the hills area). BHP Iron
Ore codes this lithology as SZ.

Tertiary Sediments / Tertiary Detritals

Tertiary alluvial sediments have been deposited in the North Flank and South Flank valley areas, where they
overlie the eroded bedrock mostly of the Wittenoom Formation. The sediments are composed of semi-consolidated
and cemented alluvium, colluvium/detritals comprising sands, silts, clays, lignite and ligneous clays and calcrete
deposits up to tens of meters in thickness. BHP Iron Ore recognised three lithological units within this formation; the
lithological code is TDx, with “x” ranging from 1 to 3.

Pyrite can be associated with these sediments, particularly with lignite and ligneous clays located within the fresh
zone. This pyrite is formed as a result of bacterially mediated sulphate reduction in the presence of iron and organic
carbon. Pyrite from these sediments is ultra-fine grained, framboidal, and is expected to be far more reactive (i.e.
more rapid oxidation rate) than pyrite within the Proterozoic formations. In addition, acidity storing secondary
minerals (e.g. alunite and jarosite) within the oxidised portion of the sediments may be present. As a result, these
materials have the potential to generate AMD.
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Figure 1-4 Hamersley Group stratigraphic column (Perring and Hronsky, 2019)

Brockman Iron Formation

The four members comprising the formation have a total thickness of ~520 m and include the following:
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Yandicoogina Shale Member – The uppermost member of the Brockman Iron Formation, the Yandicoogina Shale
Member is a 60 m thick sequence of interbedded chert and shale with dolerite sills. BHP Iron Ore codes this
member as Y.

Joffre Member – This member is approximately 360 m thick and is dominated by BIF with minor shale bands. BHP
Iron Ore codes this member as Jx with “x” ranging from 1-6 representing distinct subunits; undifferentiated Joffre
Member is coded J.

Whaleback Shale – This member consists of 50 m of shale interbedded with chert and BIF and has been sub-
divided in two zones: a lower zone of shale and BIF (code WL); and an upper zone of chert and shale (WU).
Undifferentiated Whaleback Shale is coded W.

Dales Gorge Member – This member, which is approximately 150 m thick, hosts most of the mineralisation for the
Packsaddle Range deposits. The Dales Gorge Member is the basal member of the Brockman Iron Formation and
comprises an interlayered sequence of BIF and shale macrobands. BHP Iron Ore codes this member as Dx with “x”
ranging from 1-4 representing distinct subunits. Undifferentiated Dales Gorge Member is coded D.

Significant concentrations of sulphide-bearing minerals can be found within the Brockman Iron Formation, and thus
it has the potential to generate AMD.

Mount McRae Shale

The Mount McRae Shale (~30 m thick) consists of alternating bands of black carbonaceous shale and chert and is
commonly capped with pyritic chert bands. The Mount McRae Shale forms the basal unit to the ore horizons in the
Brockman Iron Formation and contains a limited enriched ore zone. BHP Iron Ore informally subdivides this
lithology into five units based on lithology and pyrite content. The lithology code for the Mt McRae Shale is Rx with
“x” representing alphabetical characters U, N, C, and L to represents upper, nodule zone, chert, and lower unit,
respectively. Undifferentiated Mt McRae Shale is coded R.

Several zones within the unit contain abundant pyrite nodules, thus, the formation is commonly regarded as a
significant AMD risk throughout the Pilbara region.

Mount Sylvia Formation

The Mount Sylvia Formation (~2.5 Ma) has a thickness of ~50 m in the vicinity of the town of Newman, WA, and
consists of three BIFs separated by interlayered shale and dolomite as well as small amounts of chert. BHP Iron
Ore codes this member as Sx with “x” ranging from 1-6 representing distinct subunits. If undifferentiated this
formation is coded S.

Wittenoom Formation

The Wittenoom formation is located stratigraphically above and is younger than (2.6 – 2.5 Ma) the Marra Mamba
Formation. The Wittenoom Formation has been deeply eroded in the development area and is mostly covered by
Tertiary Detritals. The formation is predominantly comprised of calcareous and manganiferous shales, cherts and
dolomite and includes the following members:

Bee Gorge Member – This is the uppermost member of the Wittenoom Formation and consists of alternating beds
of shale and dolomite with minor cherts, volcaniclastics and BIF. This unit is present, but not planned to be mined
at Mining Area C. BHP Iron Ore codes this member as OD.

Paraburdoo Member – The Paraburdoo Member is the middle unit of the Wittenoom Formation and consists of thin
to thick-bedded dolomite with minor amounts of chert and argillite partings. BHP Iron Ore codes this member as
OB.

West Angela Member – This member is a shale unit located at the base of the Wittenoom Formation and contains
dolomite, dolomitic argillite, chert and minor BIF. At Mining Area C, the West Angela Member is present as two
distinct units (WA1 and WA2.) The basal WA1 overlying the Newman Member is a cherty BIF with interbedded
shale. The WA2 Member is a clay rich weathered horizon. Undifferentiated West Angela Member is coded OA.

Carbonate materials within Wittenoom Formation represent a local source for acid neutralisation and are likely to
contribute to elevated alkalinity in the local aquifer.

Marra Mamba Iron Formation
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The Marra Mamba Iron Formation is approximately 205 m thick and is the oldest formation (2.6 Ma) identified in the
project area. It is comprised of a sequence of BIF, shales, siltstones and minor cherts. The Mount Newman
Member hosts the bulk of the mineralisation associated with the Marra Mamba Iron Formation Deposits. The
formation is divided into the following members:

Mt Newman Member – This uppermost, youngest unit of the Marra Mamba Iron Formation is a sequence of BIF,
shales, siltstones and minor cherts containing significant martite-goethite-ochreous goethite mineralisation. This
member represents the main host to mineralisation at Mining Area C. BHP Iron Ore codes this member as Nx, with
“x” ranging from 1-3. Undifferentiated Mt Newman Member is coded MN.

MacLeod Member – This member is the middle unit of the Marra Mamba Iron Formation, consisting of interbedded
shales and chert. BHP Iron Ore codes this member as MM.

Nammuldi Member – This is the base unit of the Marra Mamba Iron Formation, comprising yellow weathering chert,
cherty BIF and some shale bands. It has a maximum thickness of 100 m. BHP Iron Ore codes this member as MU.

MAC comprises 7 Marra Mamba deposits at North Flank (Deposit A, B, C, D, E, F and Deadend) and 7 Brockman
bedrock deposits at Packsaddle (P1W, P1E, P2, P3, P4, P5 and P6), while the 4 deposits at South Flank (Highway,
Grand Central, Vista Oriental and R deposit) are fully Marra Mamba deposit (Figure 1-5).

Figure 1-5 Location of MAC and SF deposits (Perring and Hronsky, 2019)

1.2.4 Surface Water

The central and eastern sections of MAC and SF are located within the upper reaches of the Weeli Wolli creek
catchment, and the western sections of MAC and SF are located in the Coondewanna catchment (see Figure 1-6).

The natural divide between the Weeli Wolli and Coondewanna catchments is on the west side of the E Deposit
crusher at MAC. The mine drainage feature in the Weeli Wolli catchment is Weeli Wolli Creek, an ephemeral
feature flowing in direct response to large rainfall events. Flows are generally recorded 0-2 times a year, and flow
events are generally short in duration with little post rainfall persistence. Weeli Wolli Spring, a natural surface
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expression of groundwater flow and the main water feature in Weeli Wolli Creek, is located approximately 25 km
downstream of MAC. Weeli Wolli Creek discharges to the Fortescue Marsh approximately 60 km downgradient
from Weeli Wolli Spring. The Weeli Wolli catchment area upstream from Weeli Wolli Spring is approximately 1,450
km2, and the total Weeli Wolli catchment discharging to Fortescue Marsh is approximately 4,220 km2 (BHP, 2018b).

Coondewanna catchment is an internally draining catchment of approximately 860 km2. Catchment run-off drains to
an internal depression named Lake Robinson, located in the south-eastern section of the catchment known as
Coondewanna Flats (BHP, 2018b). Lake Robinson is an ephemeral feature, and it is estimated that inundation of
Lake Robinson occurs approximately once every four to five years (RPS, 2013, as cited in BHP, 2018b).

Figure 1-6 Mining Area C and South Flank surface water catchment (modified from BHP, 2020)

1.2.5 Groundwater

1.2.5.1 Hydrogeological Framework

There are two main aquifer types in the region, including the regional aquifer and the orebody aquifers as described
below:

¶ The regional aquifer comprises weathered dolomite of the Paraburdoo Member (Wittenoom Formation) and
overlying Tertiary Detritals. The Paraburdoo dolomite has undergone karstification over much of the region and
has high permeability (BHP, 2019b).

¶ The southern Marra Mamba Formation orebodies have significant saturated thicknesses and present the
orebody aquifers. These have variable connectivity to the regional aquifer (BHP, 2018c).

The northern Brockman Formation orebodies at MAC are unsaturated or have limited saturated thicknesses. These
orebodies are further hydraulically disconnected from the regional aquifer by the low permeability Mount McRae
Shale and the Mount Sylvia Formations (with the latter units acting as aquitards).
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The North Flank has further been intruded by a series of dolerite dykes, with northwest – southeast and northeast –
southwest orientations. These mafic dykes weather to clay – forming low permeability restrictions to groundwater
flow (BHP, 2018c).

A summary of hydraulic conductivity (K) and specific yield (Sy) values, derived through groundwater numerical
model calibration, is provided in Table 1-2.

Table 1-2 Hydraulic parameters derived from numerical model calibration (BHP, 2018c)

Material K* (m/d) Sy (%)

Calcrete 25 20

Tertiary Detritals 1.5 - 5 5 - 10

Weeli Wolli Formation 1 X 10-3 0.1

Unmineralised Brockman Formation 1 X 10-3 0.1

Mineralised Brockman Formation 3 20

Mount McRae Shale and Mount Sylvia Formation 1 X 10-3 0.1

Fresh Paraburdoo Dolomite / Bee Gorge (Wittenoom Formation) 0.1 0.1

Weathered Paraburdoo Dolomite (Wittenoom Formation) 20 - 100 0.2 - 0.5

West Angela Shale (Wittenoom Formation) 0.1 0.1

Unmineralised Mount Newman Member (Marra Mamba Formation) 0.8 0.1

Submineralised Mount Newman Member (Marra Mamba Formation) 1 0.5

Mineralised Mount Newman Member (Marra Mamba Formation) 3 20

McLead Member (Marra Mamba Formation) 1 X 10-4 0.1

Nammuldi Member (Marra Mamba Formation) 1 X 10-4 0.1

1.2.5.2 Groundwater Flow

Conceptual groundwater flow directions are shown on Figure 1-7. Groundwater generally flows from west to east,
from the Coondewanna Flats recharge area along the strike of the Wittenoom Formation and Tertiary Detritals in
the North and South Flank valleys. Dolerite dykes and fault systems are known to intersect the dolomite and
present local, leaky barriers to groundwater flow (BHP, 2017b). Weeli Wolli Springs and the alluvial aquifer
underlying the Springs mark the discharge point for groundwater flow from the groundwater catchment, with
groundwater flows concentrated into the Spring by low permeability basement rocks (BHP, 2018c).

Figure 1-7 Conceptual groundwater flow (BHP, 2017b)
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1.2.5.3 Groundwater

Groundwater pH is circum-neutral to slightly alkaline, generally ranging between pH 7 and 8 (BHP, 2019b). Salinity
levels, as indicated by electrical conductivity (EC) measurements, are generally relatively low with some
differentiation across the project area. General EC patterns include the following observations:

¶ Groundwater is consistently fresh (with EC measurements between 400 and 800 µS/cm) at A, C and E Deposit
orebodies.

¶ Groundwater is consistently fresh and very consistent at Coondewanna Flats (with EC measurements between
600 and 800 µS/cm).

¶ At the Hope Downs Valley (observations just east of A Deposit), groundwater is somewhat more saline with EC
measurements ranging between 1,000 and 1,600 µS/cm. This higher salinity has been interpreted to be due to
evaporation processes at and near Weeli Wolli Spring (BHP, 2018c).

1.2.6 Potential Pathways
Potential pathways for AMD transport that would apply to MAC and SF include:

¶ Seepage from waste rock overburden storage areas (OSAs) and low-grade ore stockpiles to surface water or
groundwater, with subsequent potential AMD transport in surface water or groundwater.

¶ Runoff from pit wall rock to the base of pits. Post-closure, pits that are not backfilled would be expected to form
groundwater sinks limiting migration of impacted water, if any, away from the pit lakes. Backfilling of pits could
however result in a groundwater through flow system which could result in impacted groundwater migrating
away from the pits (BHP, 2020).

Ex-pit surface water flows that have been in contact with OSAs and low-grade ore stockpiles could present
pathways towards Weeli Wolli Creek (for drainage within the Weeli Wolli catchment) and Robinson Lake (for
drainage within the Coondewanna catchment).

Groundwater pathways would be expected to be predominantly through the regional and orebody aquifers. During
mine operations and active dewatering, groundwater flows in the immediate vicinity of the dewatered pits would be
towards the pit, and depending on the extent of the groundwater dewatering cone, flows from underneath the OSAs
may also be towards the pits. Away from the dewatering cones, groundwater flow would be towards the east. If
flow-through conditions develop in backfilled pits once operations cease groundwater flow from these pits would be
expected to be to the east towards Weeli Wolli Springs.

1.2.7 Potential Receptors

1.2.7.1 Environmental Receptors

No Threatened Ecological Communities (TECs) or Priority Ecological Communities (PECs) occur within the MAC
Development Envelope (BHP, 2020), which include both the MAC and SF Operations.

PECs that fall outside of the Development Envelope, but within the Weeli Wolli and Coondewanna catchments,
include Weeli Wolli Spring, Ben’s Oasis and the Coondewanna Flats wetlands – including Lake Robinson (BHP,
2018a). The locations of these ecohydrological receptors are shown on Figure 1-8.
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Figure 1-8 Locations of Weeli Wolli Spring, Ben’s Oasis and Lake Robinson in relation to surface water
catchments (BHP, 2018b)

A description of these receptors, taken from BHP (2017b), is provided below:

¶ Weeli Wolli Spring: The Spring is located at a point where Weeli Wolli Creek flows through a gorge within the
Wildflower Range. The Spring area is recognised as having multiple ecological values and has been listed as a
Priority 1 PEC. The community is described as fringing forest or woodland of Melaleuca argentea and
Eucalyptus camaldulensis over trees of Coolibah and a dense shrub layer dominated by Acacia citronoviridis. A
relatively high diversity of stygofauna is associated with the calcrete and alluvial aquifer at the Springs. The
creek valley at Weeli Wolli Spring further supports a diverse bird assemble of over 60 species and a microbat
assemble including the Ghost bat (Macroderma gigas) – a State listed species.

¶ Ben’s Oasis: Ben’s Oasis is a perennial pool along the channel of Weeli Wolli Creek where groundwater has
mounded upstream of a dolerite dyke. These pools support riparian woodland and forest associations and has
been designated as a Priority 1 PEC along with Weeli Wolli Spring. Limited documented information is
available on the ecology of Ben’s Oasis.

¶ Coondewanna Flats including Lake Robinson: The wetland features are located in an internally draining alluvial
plain which is the terminus for surface water flow within catchment. While the Coondewanna Flats wetlands
present surface water receptors, they are not considered to present groundwater receptors given significant
(> 20 m below ground surface) depth to groundwater. The Flats include several vegetation communities with
ecological value and is listed as a PEC. A series of sub-types have been identified including:

– Tussock grassland of Eriachne benthamii, Eulalia aurea and Themeda triandra with open woodland of
Eucalyptus victrix over shrubland of Duma florulenta. The vegetation type is limited to the Lake Robinson
depression and corresponds with the Priority 1 PEC.

– Open forest of Acacia aptaneura and Eucalyptus victrix over open tussock grassland of Eulalia aurea and
Eriachne benthamii with open shrubland of Duma florulenta. The vegetation type is widespread across the
Coondewanna Flats and corresponds with the Priority 3 PEC.

– Closed forest of Eucalyptus victrix and Acacia aptaneura and over open tussock grassland of Eriachne
benthamii and Eulalia aurea with open shrubland of Duma florulenta. The vegetation type occurs as a
mosaic of discrete patches and corresponds with the Priority 3 PEC (BHP, 2017b).
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1.2.7.2 Heritage Receptors

Comprehensive archaeological and ethnographic surveys have been undertaken at the MAC operations and
heritage sites have reportedly been recorded at different locations within the MAC Development Envelope (BHP,
2020). The locations and extent of the recorded Aboriginal heritage sites were not recorded in the latest closure
management plan (BHP, 2020) out of respect for the wishes of Traditional Owners. For the purposes of this AMD
risk assessment, it can be stated that none of the known heritage sites fall within surface water drainage lines, or
within areas that may be affected by groundwater seepage.

1.2.7.3 Borefields

Groundwater is widely abstracted in the region and groundwater borefields include the MAC borefield, the SF
borefield, the Hope Downs borefield (operated by Rio Tinto) and pastoral bores. Known locations of mine
production bores are shown on Figure 1-9.

Figure 1-9 Regional borefields (modified from BHP, 2019b)

A description of the borefields is provided below:

¶ The MAC borefields include productions bores located at multiple deposits including A Deposit, C Deposit, D
Deposit, E Deposit and F Deposit. Groundwater is further abstracted from four Rail Loop bores, installed in the
Paraburdoo Member and located to the north of C Deposit. The borefield provides water for potable use,
processing facilities, dust suppression and construction activities.

¶ The SF water supply borefield, located approximately 7 km to the south of Deposit E. The borefield provides
water for potable use, processing facilities, dust suppression and construction activities.

¶ The Rio Tinto operated Hope Downs water supply borefield is located approximately 10 km to the east and
downstream of Deposit A. The borefield provides water supply for potable use, processing facilities, dust
suppression and construction activities.

In addition to the mine water supply borefields listed above, pastoral bores are known to occur within the
Coondewanna area west of MAC (BHP, 2018c).
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2 Assessment Methods

The following section details the methods employed to assess the AMD risk for Packsaddle, North Flank and South
Flank. An introduction to AMD is provided in Appendix C. For the purpose of this assessment, AMD is defined in
accordance with BHP’s Global AMD Management Standard (BHP, 2019a), which aligns with industry accepted
guidance (AMIRA, 2002; Price, 2009; INAP, 2010; DMP, 2016; DITR, 2016).

Acid and Metalliferous Drainage (AMD) includes both acidic drainage, metalliferous drainage, and saline drainage
resulting typically associated with sulphide oxidation +/- neutralisation reactions releasing acidity, trace
metals/metalloids and / or salinity.

¶ Acidic Drainage: A form of AMD, characterised by low pH, elevated trace metal/metalloid concentrations, high
sulphate concentrations and high salinity.

¶ Neutral-Metalliferous Drainage (NMD): A form of AMD characterised by near-neutral pH, elevated
metal/metalloid concentrations, and high sulphate salinity.

¶ Saline Drainage (SD): A form of AMD, characterised by high sulphate (+/- calcium, magnesium, bicarbonate)
salinity but near-neutral to alkaline pH and generally low concentrations of metals/metalloids.

2.1 Data Review

Table 2-1 presents the data sources that were reviewed in the context of identifying potential AMD source hazards
as well as already identified pathways and receptors to facilitate a source-pathway-receptor risk assessment.

Table 2-1 List of data sources for review

Data Source Type File Name

Mining Block Models

cph_20201019_MACA_v8_MM.bmf

cph_20201005_MACB_v4_MM.bmf

CPH_20160430_MACC_MM.bmf

cph_20190312_mac_d_ltp_v3.bmf

CPH_20201006_EFDeadend_V7V4V3_MM.bmf

CPH_20201006_EFDeadend_V7V4V3_MM.bmf

CPH_20201005_MAC_P1W-v4_P1E-v6_MM.bmf

CPH_20201005_MAC_P1W-v4_P1E-v6_MM.bmf

cph_20201008_P2-v4_P3-v8_P4-v6_MM.bmf

cph_20201008_P2-v4_P3-v8_P4-v6_MM.bmf

cph_20201008_P2-v4_P3-v8_P4-v6_MM.bmf

CPH_20160430_MACP5_MM_3m.bmf

CPH_20160430_MACP6__MM__4m.bmf

cph_20200911_sf_hwy_v6_MM.bmf

cph_20200911_sf_gc_10yr_MM.bmf

cph_20200911_sf_vsta_V7_MM.bmf

CPH_20160801_MACR_MM.bmf

Geological Assay
Database

ad_mined_geo_sample.csv; ad_future_geo_sample.csv

bd_mined_geo_sample.csv; bd_future_geo_sample.csv

cd_mined_geo_sample.csv; cd_future_geo_sample.csv

dd_mined_assay_geo_sample.csv

de_future_geo_sample.csv

ed_mined_geo_sample.csv; ed_future_geo_sample.csv

fd_mined_geo_sample.csv
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Data Source Type File Name

p1e_mined_geo_sample.csv; p1e_future_geo_sample.csv

pw_mined_geo_sample.csv; pw_future_geo_sample.csv

p2_mined_geo_sample.csv; p2_future_geo_sample.csv

p3_mined_geo_sample.csv; p3_future_geo_sample.csv

p4_mined_geo_sample.csv; p4_future_geo_sample.csv

p5_future_geo_sample.csv

p6_future_geo_sample.csv

hw_mined_geo_sample.csv; hw_future_geo_sample.csv

gc_mined_geo_sample.csv; gc_future_geo_sample.csv

vo_mined_geo_sample.csv; vo_future_geo_sample.csv

rd_future_geo_sample.csv

Environmental
Geochemical Dataset

MAC_All_PAF_Extended_Assays.csv

MAC_All_PAF_Primary_Assays.csv

Surface Topographies
& Proposed Pit Shell

Solids/Surfaces

cph_20121022_macab_sur_orig-topo_extended.00t; maca_rpdc_014_pitshell.00t;
EOFY21_ad_pits_comb_asmined_solid.00t; EOFY21_ad_pits_comb_future_sol.00t
cph_20121129_macb_original_topo.00t;
CPH_20190429_B_Deposit_V4_WF_Pre_Mining_WT.00t; EOFY21_BD_Comb_mined_solid.00t;
EOFY21_BD_Comb_future_sol.00t; macb_rpdc_012_pitshell.00t
cph_20121022_macc_sur_orig-topo.00t; MAC_CD_Pit_Shell.00t;
EOFY21_CD_asmined_solid.00t; EOFY21_CD_comb_future_sol.00t;
cph_20121022_macc_sur_orig-topo.00t; macd_rpd_005_mined_sol.00t;
macd_rpdc_008_pitshell.00t

cph_20121022_macfdead_sur_orig-topo.00t; deadend_future_Solid.00t; deadend_pitshell_v3.00t

CPH_20121022_MACDEADEF_TOP_ORIGINAL.00t; ed_rpdc_036_pitshell.00t;
EOFY21_ED_future_Solid.00t; EOFY21_ED_Mined_Solid.00t
CPH_20121022_MACDEADEF_TOP_ORIGINAL.00t; FD_asmined_solid.00t;
macf_rpdc_018_pitshell.00t
CPH_20170622_P1E_P1W_Orig_Topo.00t; EOFY21_p1E_comb_future_sol_NEW2.00t;
EOFY21_p1E_comb_Mined_sol_New.00t; P1E_rpdc_pitshell.00t
cph_20121129_macp1w_surv_orig-topo.00t; EOFY21_pw_comb_future_sol.00t;
EOFY21_pw_comb_mined_sol.00t; pw_rpdc_008_pitshell.00t
MAC_20151020_P2P3P4_Surv-orig-topo_ext.00t; macp2_rpdc_001_pitshell.00t;
EOFY21_p2_comb_mined_sol.00t; EOFY21_p2_comb_future_sol.00t
cph_20121022_macp3_sur_orig-topo.00t; p3_rpdc_034_pitshell.00t;
EOFY21_P3_Mined_Solid_NEW2.00t; EOFY21_P3_Future_Solid_NEW4.00t
MAC_20151020_P2P3P4_Surv-orig-topo_ext.00t; p4_rpdc_021_pitshell.00t;
EOFY21_P4_Mined_Solid_NEW3.00t; EOFY21_p4_comb_future_sol_New3.00t

cph_20070801_macp5_topo.00t; MAC_P5_pitshell.00t; macP5_comb_future_sol.00t

CPH_20141111_P6_Orig_Topo.00t; MAC_P6_pitshell.00t; macp6_comb_future_sol.00t

CNPH_20190829_SF_SUR_TOPO.00t; SF_HWY_pitshell.00t ;
EOFY21_hwy_comb_Mined_sol_v2.00t; EOFY21_hwy_comb_future_sol.00t
CNPH_20190829_SF_SUR_TOPO.00t; SF_GC_pitshell.00t;
EOFY21_GC_Mined_Solid_v2.00t; EOFY21_GC_comb_future_sol.00t
CNPH_20190829_SF_SUR_TOPO.00t; SF_VO_pitshell.00t;
EOFY21_vo_comb_mined_sol_v2.00t; EOFY21_vo_comb_future_sol.00t

CNPH_20160601_R_DEP_WF_TOPO.00t; SF_R_Pitshell.00t; RD_Future_sol.00t

Mine Plan cph_20200512_MAC&SF_FY22LoA_Pushback_sequence

Mine Closure Plan Mining Area C_Mine Closure Plan_Rev 3.3

Previous AMD Risk
Assessment

KCB, 2014. Mining Area C Preliminary AMD Risk Assessment, July 2014
BHP, 2016. Preliminary Southern Flank AMD Risk Assessment, August 2016

Vertebrate Fauna
Study

BHP, 2017b. Mining Area C Southern Flank Proposal. Hydrological Impact Assessment and Water
Management Summary.

Flora and Vegetation
Study

BHP, 2017b. Mining Area C Southern Flank Proposal. Hydrological Impact Assessment and Water
Management Summary.
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Geological data is routinely collected by BHP from drill holes. The geological and assay data are entered into a
master database, which is used to prepare 3D geological and resource models. Two suites of data are typically
collected:

¶ Standard assay suite – Fe, SiO2, Al2O3, TiO2, CaO, P, S, MgO, Mn, K2O, Na2O, and loss on ignition (LOI);
and

¶ Extended assay suite – As, Ba, Cl, Co, Cr, Cu, Ni, Pb, Sn, Sr, V, Zn, and Zr.

In addition, drilling logs record weathering characteristics, the water table elevation, and stratigraphic information.

2.2 WAIO AMD Classification

WAIO AMD Classifications (BHP, 2018a) was used to assess the acid generation potential of individual waste rock
blocks within the MAC and SF deposits. This classification was also applied to the environmental geochemical
dataset to validate the classification against industry standard approaches based on laboratory testwork (e.g.,
AMIRA, 2002 and Price, 2009).

BHP has developed an AMD classification system that assigns an AMD Class to waste rock across all planning
levels, including mining models. WAIO classifies wastes to inform the management of different waste types
according to their geochemical and physical properties using two interconnected classifications; AMD class (Figure
2-1) and physical property (WMAT) class (WMAT analysis is excluded from this assessment). These classifications
have been devised to support informed management of beneficial and problematic waste rock during mine planning
and operations. The preliminary classifications are included into mining and geological models, with classifications
confirmed though analysis and inspection of blast cone chips prior to mining. Furthermore, targeted test work is
also conducted, as required, to validate the AMD classification assumptions and physical materials properties.

Figure 2-1 WAIO AMD classification system (all other material is classified as AMD Class 0 and is
considered as inert waste)

The AMD classification system is based on net acid production potential (NAPP) values calculated from parameters
in BHP’s extensive assay datasets. The NAPP approach evaluates the balance between acid generating and acid
neutralising potential for a sample or mine block. Where material from below the water table (BWT) is assessed as
having a NAPP Ó 3 kg H2SO4/t, the mine block is classified as PAF (AMD Class = 1) and encapsulated in PAF
management cells as per WAIO’s AMD Management Standard (BHP, 2018a). Weathered and detrital material
assessed as having a NAPP Ó 3 kg H2SO4/t are managed as a lower AMD risk material (AMD Class = 2 and 3
respectively). All other material is classified as NAF (AMD Class = 0). More information is provided in Appendix D.

2.3 Acidic Drainage Potential

This assessment is designed to identify specific potential acid generation or acid neutralisation characteristics
associated with key materials within the proposed pit. It was completed to highlight stratigraphies and/or mine
domains that may pose an acid generation hazard as well as those that may offer beneficial characteristics (i.e.,
acid neutralisation capacity).
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The key data sources interrogated were the mining model, the proposed pit shell, and the environmental
geochemical dataset. The geological assay database (primary assay), on which the mining model is derived, was
used to provide additional information, where required.

The mining models assessment was restricted to material within the bounds of the proposed pit shell as well as
material to remain in the pit wall following mining. The geological DH assay database used to generate the mining
models contains 506,030 drillhole samples (145,385 for Packsaddle deposits, 184,512 for North Flank deposits and
176,133 for South Flank deposits), with S, Ca, Mg and LOI data available to generate the AMD layer in the
resource and geological models. Generally, environmental geochemical sampling programs select samples from in-
fill exploration programs that are assumed to be within a given pit shell at the time of sampling. However,
depending on the mine plan, some of the drill holes chosen for testing may not be included in the final pit shell
bound. For the environmental data assessment within the risk assessment, preference was given to the samples
sourced from within bounds of the pit shells assessed however, as applicable, supporting data were also sourced
from samples outside the pit shell.

The environmental geochemical dataset was used to assess the geochemical properties of key materials via
standard industry AMD characterisation procedures (Appendix C). Acid base accounting (ABA) was conducted to
predict the acid generation characteristics of a waste rock material through determination of the acid neutralising
capacity (ANC) and the maximum potential acidity (MPA). The environmental geochemical dataset was assessed
to facilitate the refinement, where needed, of the current understanding of potential AMD hazard risk of key
materials. The environmental geochemical dataset provides detailed results regarding the potential acidity,
neutralising potential, leaching potential of metals and metalloids, and salts.

Key geochemical parameters assessed, within both the mining model and assay database, included sulphur,
magnesium, calcium, and loss on ignition. Sulphur was used to estimate the maximum potential acidity (MPA),
while calcium, magnesium, and loss of ignition were used to infer the acid neutralisation capacity ANC (Appendix
D). Using the calculated MPA and ANC values, ABA is undertaken to calculate the NAPP value.

The mining model provides the primary data source for the assessment of potential AMD hazards. Additional
mining model parameters assessed include spatial coordinates, block volumes, AMD classifications, weathering
classifications, proximity to the pre-mining groundwater table, and mining designations (Table 2-2). Volumes of
waste rock per AMD Class are tabulated and assessed as well as waste volumes per key geochemical parameter
(e.g. sulphur content, ANC, and NAPP). Data processing and visualisation software Microsoft PowerBI was used to
analyse the datasets and estimate the potential AMD hazard.

Table 2-2 Summary of relevant mining designation types

Category Mining Designation

High Grade 14

Detritals 8

Blend Grade (assessed in combination with Low Grade materials) 7

Low Grade 6

Fibrous 3

PAF Waste Rock (AMD Class 1) 2

Waste Rock (AMD Classes 0, 2, and 3) 1

Note AMD Classes 0, 1, 2, and 3 are also assigned to ore and therefore the mining designation must be used in conjunction with the AMD

classes.

Estimation of final pit shell surface areas per AMD class was undertaken to assess the potential for exposed AMD
1, 2, or 3 surfaces to generate AMD. The method used was as follows:

¶ Mining models and pit shells were loaded into Maptek’s Vulcan software.

¶ The pit shells strings were triangulated to create a 3D surface.

¶ A 3D surface showing the intersections of triangulated pit shells and the mining model was created to identify
exposures of AMD Class 1, 2, and 3 material.
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¶ Where exposures of AMD Class 1, 2, and 3 material were identified, polygons were created that were wrapped
to the 3D triangulated surface to enable an estimation of the surface area (m2).

2.4 Metalliferous and Saline Drainage Potential

This assessment is designed to identify neutral metalliferous drainage (NMD) and/or saline drainage (SD)
characteristics (e.g. high sulphur, high ANC) for key material domains within the proposed pit that are associated
with sulphide oxidation. It was completed to highlight stratigraphies and/or mine domains that may pose a higher
NMD/SD risk.

The key data sources interrogated to assess the NMD/SD source hazard potential of waste rock and wall rock,
were the mining model, the proposed pit shell, and the environmental geochemical dataset. The assessment was
restricted to material within the bounds of the proposed pit shell as well as material to remain in the pit wall
following mining.

High sulphur and excess ANC is a characteristic of both NMD and SD, therefore, in the absence of elevated
sulphur, NMD and SD would be unlikely. Sulphur and ANC distribution within the mining model were interrogated to
identify high sulphur material (i.e. > 0.5 wt% S) with accompanying high ANC so that the resulting NAPP is <3 kg
H2SO4/t. The potential for NMD/SD is not limited to high sulphur materials that also contain high ANC materials. For
instance, co-disposal of high ANC waste rock with high sulphur waste rock as a management approach can lead to
elevated sulphate and/or metal concentrations (e.g. NMD/SD). Therefore, the assessment of NMD and SD was not
limited to materials containing both high sulphur and high ANC and was also considered when recommending
waste rock disposal options.

The NMD and/or SD hazard potential was also assessed through interrogation of the environmental geochemical
dataset, specifically sulphur speciation, NAG, and titrated ANC.

2.5 Elemental Composition

Solid phase total or near-total analysis is achieved in two major steps. In the first step, the sample is digested in a
strong acid combination or hot chemical flux. This is followed by analysis of the digestion solution by a technique
such as inductively coupled plasma (ICP) or x-ray fluorescence (XRF). Total elemental analysis can be used to
identify elements enriched relative to average crustal abundances. However, an enrichment in a specific element
does not imply mobility or bioavailability.

An elemental enrichment assessment was completed using the Geochemical Abundance Index (GAI; Förstner et
al. 1993). The GAI quantifies an assay result for a particular element in terms of the average crustal abundance of
that element. The GAI (based on a log-2 scale) is expressed in 7 integer increments (viz. 0 to 6). A GAI of 0
indicates that the content of the element is less than, or similar to, the average crustal-abundance; a GAI of 3
corresponds to a 12-fold enrichment above the average crustal-abundance; and so forth, up to a GAI of 6 which
corresponds to a 96-fold, or greater, enrichment above average crustal abundances. Generally, a GAI of 3 or
greater signifies enrichment that warrants further examination. The average-crustal-abundances of the elements for
the GAI calculations are based on the values listed in Field Geologists’ Manual (AusIMM, 2011) supplemented with
data from Bowen (1979) for mean crustal abundance for the elements Al, Ca, Fe, K, Mg, Na, P, S, and Ti.

2.6 Approach to Source-Pathway-Receptor Risk Assessment

Risk Management is an integral component of the BHP closure planning process. The risk management process
involves establishing the context, risk identification, risk analysis, risk evaluation and risk treatment identification
associated with selection of closure options or the design and execution of closure projects.
Initially a source hazard risk ranking is completed to identify potential key AMD sources (e.g. mine domains).
Although the ranking is relative to the other identified potential key AMD sources for the site, potential sources are
assigned a source hazard risk (low, moderate, or high) based on type and quantity (of both volume/area and
percentage) of AMD waste rock the source will contain (Table 2-3 and Table 2-4).
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Table 2-3 Source hazard risk categories (waste rock and low-grade ore)

Source Hazard Risk
AMD1 AMD2 and AMD3

Volume (Mm3) Percentage Volume (Mm3) Percentage

Low <0.1 <0.5% <1 <5%

Moderate 0.1 - 0.5 0.5 - 2.5% 1 - 10 5% - 10%

High >0.5 >2.5% >10 >10%

If a different source hazard risk exists between different AMD types, the highest source hazard risk applies.

Table 2-4 Source hazard risk categories (pit surface exposures)

Source Hazard Risk
AMD1 AMD2 and AMD3

Surface Area (m2) Percentage Surface Area (m2) Percentage

Low <2,500 <0.2% <25,000 <2%

Moderate 2,500 - 25,000 0.2% - 1% 25,000 - 125,000 2% - 10%

High >25,000 >1% >125,000 >10%

If a different source hazard risk exists between different AMD types, the highest source hazard risk applies.

AMD risk assessments involve the evaluation of source, pathway and receptor risk (Figure 2-2) of impacts for
environmental, ecological or human health risk. The process involves technical specialists in quantitative and
qualitative assessment based on scientific data and information. Relevant and current knowledge on source,
pathway and receptors is used to inform the overall AMD risk assessment.

Figure 2-2 Source – Pathway – Receptor (SPR) Model (adapted from INAP, 2009)
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3 Results of AMD Source Hazard Assessment

The following section details the results of the AMD source hazard assessment for MAC (North Flank and
Packsaddle) and SF, in this order. Tabulated results from the environmental geochemical dataset are provided in:

¶ Appendix F – Environmental Geochemical Results;

¶ Appendix G – Environmental Geochemical PowerBI Dashboard.

3.1 Acidic Drainage Potential

The following section details the findings of the acidic drainage potential assessment.

To aid discussion of total sulphur contents, the following ranges are used:

¶ Very Low Ò 0.1 wt%

¶ Low = 0.1-0.2 wt%

¶ Low-Moderate = 0.2-0.5 wt%

¶ Moderate = 0.5-1.0 wt%

¶ High Ó 1.0 wt%

To aid discussion of ANC, the following ranges are used:

¶ Very Low Ò 1 kg H2SO4/t

¶ Low = 1-10 kg H2SO4/t

¶ Low-Moderate = 10-20 kg H2SO4/t

¶ Moderate = 20-50 kg H2SO4/t

¶ High Ó 50 kg H2SO4/t

3.1.1 Mining Block Model Data

3.1.1.1 Summary

This section discusses the mining block model outputs and covers both as-mined and to-be-mined waste materials.
The volumes of as-mined and to-be-mined waste rock and low-grade ore per AMD class per deposit are presented
in Table 3-1 to Table 3-4. Table 3-3 and Table 3-4 illustrates the % distribution of mine waste (waste rock and low-
grade ore) as a function of AMD class for the LoA of each deposit and associated mining hub.

The key observations from the mining model material balance are:

MAC Packsaddle and North Flank deposits

¶ The overwhelming majority of waste rock (99.7%) and low-grade ore (99%), as-mined and to-be-mined across
the Packsaddle and North Flank deposits are classified as AMD0 (NAF). For each single deposit the proportion
of AMD0 mine waste (waste rock and low-grade ore combined) is generally greater than 99%, with the
exception of P1E (98.9%), P6 (97.9%), B deposit (98.2%), and F deposit (96.3%).

¶ None of the mining block models predict any as-mined or to-be-mined AMD Class 1 blocks, for waste rock and
low-grade ore alike.

¶ AMD Class 2 blocks comprise appx. 0.3% (or 1,712,000 m3) and 0.9% (or 5,018,000 m3) of the total waste rock
and low-grade ore for the LoA, respectively.

– The volume of AMD2 mine waste for the Packsaddle and North Flank deposits across the LoA is low, with
approximately 1,166,800 m3 (or 0.35%) and 545,200 m3 (or 0.16%) of AMD2 waste rock expected at
Packsaddle and North Flank respectively. Approximately 1% of low-grade at Packsaddle (2,701,600 m3 or
0.75%) and North Flank (2,316,400 m3 or 1.09%) are predicted to be AMD2. Note however, that this is a
conservative estimate, as not all of the low-grade ore will be wasted, and the WAIO AMD classification
overestimates the proportion of AMD2 waste.
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– Of the total volume of AMD2 waste predicted at MAC, 32% (or 545,000 m3) will be produced by North Flank
pits, and 68% (or 1,166,800 m3) will be produced by Packsaddle pits.

– All pits, but P6, B deposit, and C deposit, are predicted to generate <1% of AMD2 waste rock for the LoA.

– Of the total volume of AMD2 low-grade ore predicted at MAC, 46% (or 2,316,400 m3) will be produced by
North Flank pits, and 54% (or 2,701,600 m3) will be produced by Packsaddle pits.

¶ AMD Class 3 blocks comprise appx. 0.1% (or 747,600 m3) of the total low-grade ore as-mined and to-be mined
volume.

– Of the total volume of AMD3 low-grade ore predicted at MAC, the vast majority (97% or 722,800 m3) will be
produced by North Flank pits, and only 3% (or 24,800 m3) will be produced by Packsaddle pits.

South Flank deposits

¶ The overwhelming majority of waste rock (97.9%) and low-grade ore (95.6%), as-mined and to-be-mined
across at SF are classified as AMD0 (NAF). For each single deposit the proportion of AMD0 mine waste (waste
rock and low-grade ore combined) is generally greater than 1% at all deposits, with the exception of SF R
deposit.

¶ None of the mining block models predict any as-mined or to-be-mined AMD Class 1 blocks, for waste rock and
low-grade ore alike.

¶ AMD Class 2 blocks comprise appx. 1% (or 5,168,800 m3) and 3% (or 9,614,000 m3) of the total waste and
low-grade ore as-mined and to-be mined volume, respectively.

– The volume of AMD2 waste rock the LoA is predicted to be less than 1% at R deposit, Highway, and Vista
Oriental, while at Grand Central the proportion of AMD2 waste rock is expected to be approximately 3%.
Low-grade ore is expected to comprise a somewhat proportion of AMD2 material compared to waste rock, at
all deposits, but R deposit. AMD2 low-grade ore across the LoA, will range approximately between 2% at
Highway and Vista Oriental and 4% at Grand Central. Note however, that this is a conservative estimate, as
not all of the low-grade ore will be wasted, and the WAIO AMD classification overestimates the proportion of
AMD2 waste.

¶ AMD Class 3 blocks comprise appx. 0.7% (or 2,774,800 m3) and 1% (or 2,878,00 m3) of the total waste and
low-grade ore as-mined and to-be mined volume, respectively. 74% of the AMD3 mine waste predicted to be
mined across the LoA is expected to be mostly associated with the Grand Central deposit.

Table 3-1 Total as-mined and to be mined waste rock and low grade ore volume per AMD class per deposit
at Packsaddle and North Flank deposits

MAC (Packsaddle and North Flank) - Material balance for waste and Low-grade ore as a function of deposit and AMD
class

Formation Deposit Status Waste type AMD Class 0
(m3)

AMD
Class 1

(m3)

AMD
Class 2

(m3)

AMD Class 3
(m3)
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MAC P1W

as-mined
Waste rock 345,600 0 4,400 0

Low grade ore 2,828,000 0 26,000 0

to-be-mined
Waste rock 78,187,200 0 527,200 0

Low grade ore 170,721,600 0 904,800 18,000

% of total Waste rock (LoA) 99.3% 0.0% 0.67% 0.00%

% of total Low grade ore
(LoA)

99.5% 0.0% 0.53% 0.01%

% of total
Low grade ore and
Waste rock (LoA) 99.4% 0.0% 0.58% 0.01%

MAC P1E

as-mined
Waste rock 11,680,400 0 92,800 0

Low grade ore 9,544,400 0 302,800 0

to-be-mined
Waste rock 13,280,800 0 25,600 400

Low grade ore 10,904,400 0 102,400 0

% of total Waste rock (LoA) 99.5% 0.0% 0.47% 0.00%
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MAC (Packsaddle and North Flank) - Material balance for waste and Low-grade ore as a function of deposit and AMD
class

Formation Deposit Status Waste type AMD Class 0
(m3)

AMD
Class 1

(m3)

AMD
Class 2

(m3)

AMD Class 3
(m3)

% of total
Low grade ore

(LoA) 98.1% 0.0% 1.94% 0.00%

% of total Low grade ore and
Waste rock (LoA)

98.9% 0.0% 1.14% 0.00%

MAC P2

as-mined
Waste rock 781,200 0 4,000 0

Low grade ore 436,800 0 0 0

to-be-mined
Waste rock 12,096,000 0 71,200 0

Low grade ore 15,298,400 0 121,600 0

% of total Waste rock (LoA) 99.4% 0.0% 0.58% 0.00%

% of total Low grade ore
(LoA)

99.2% 0.0% 0.77% 0.00%

% of total
Low grade ore and
Waste rock (LoA) 99.3% 0.0% 0.68% 0.00%

MAC P3

as-mined
Waste rock 31,198,800 0 17,200 0

Low grade ore 19,536,400 0 92,800 0

to-be-mined
Waste rock 25,810,400 0 0 0

Low grade ore 22,222,000 0 83,200 0

% of total Waste rock (LoA) 100.0% 0.0% 0.03% 0.00%

% of total Low grade ore
(LoA)

99.6% 0.0% 0.42% 0.00%

% of total
Low grade ore and
Waste rock (LoA) 99.8% 0.0% 0.20% 0.00%

MAC P4

as-mined
Waste rock 12,019,200 0 0 0

Low grade ore 17,714,000 0 78,400 0

to-be-mined
Waste rock 27,818,800 0 6,800 0

Low grade ore 28,460,400 0 63,600 0

% of total Waste rock (LoA) 100.0% 0.0% 0.02% 0.00%

% of total
Low grade ore

(LoA) 99.7% 0.0% 0.31% 0.00%

% of total Low grade ore and
Waste rock (LoA)

99.8% 0.0% 0.17% 0.00%

MAC P5*

as-mined
Waste rock 0 0 0 0

Low grade ore 0 0 0 0

to-be-mined
Waste rock 18,192,000 0 0 0

Low grade ore 29,438,700 0 424,800 0

% of total Waste rock (LoA) 100.0% 0.0% 0.00% 0.00%

% of total
Low grade ore

(LoA) 98.6% 0.0% 1.42% 0.00%

% of total
Low grade ore and
Waste rock (LoA)

99.1% 0.0% 0.88% 0.00%

MAC P6*

as-mined
Waste rock 0 0 0 0

Low grade ore 0 0 0 0

to-be-mined
Waste rock 15,675,200 0 417,600 0

Low grade ore 28,299,200 0 501,200 6,800

% of total Waste rock (LoA) 97.4% 0.0% 2.59% 0.00%

% of total Low grade ore
(LoA)

98.2% 0.0% 1.74% 0.02%

% of total
Low grade ore and
Waste rock (LoA) 97.9% 0.0% 2.05% 0.02%
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MAC (Packsaddle and North Flank) - Material balance for waste and Low-grade ore as a function of deposit and AMD
class

Formation Deposit Status Waste type AMD Class 0
(m3)

AMD
Class 1

(m3)

AMD
Class 2

(m3)

AMD Class 3
(m3)

Total m3

Waste rock
247,085,600 0 1,166,800 400

% total % 99.53 0 0.35 0

Total m3

Low grade ore
355,404,300 0 2,701,600 24,800

% total % 99.24 0 0.75 0.01
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MAC A

as-mined
Waste rock 28,666,400 0 0 0

Low grade ore 20,195,600 0 0 0

to-be-mined
Waste rock 34,792,800 0 0 0

Low grade ore 21,294,000 0 0 0

% of total Waste rock (LoA) 100.0% 0.0% 0.00% 0.00%

% of total
Low grade ore

(LoA) 100.0% 0.0% 0.00% 0.00%

% of total Low grade ore and
Waste rock (LoA)

100.0% 0.0% 0.00% 0.00%

MAC B

as-mined
Waste rock 4,114,800 0 34,000 0

Low grade ore 7,474,400 0 595,200 14,400

to-be-mined
Waste rock 32,811,200 0 10,800 0

Low grade ore 37,946,000 0 135,600 702,000

% of total Waste rock (LoA) 99.9% 0.0% 0.12% 0.00%

% of total
Low grade ore

(LoA) 96.9% 0.0% 1.56% 1.53%

% of total Low grade ore and
Waste rock (LoA)

98.2% 0.0% 0.93% 0.85%

MAC C

as-mined
Waste rock 56,190,800 0 337,200 0

Low grade ore 43,037,200 0 480,400 0

to-be-mined
Waste rock 3,417,600 0 0 0

Low grade ore 3,758,400 0 0 0

% of total Waste rock (LoA) 99.4% 0.0% 0.56% 0.00%

% of total Low grade ore
(LoA)

99.0% 0.0% 1.02% 0.00%

% of total
Low grade ore and
Waste rock (LoA) 99.2% 0.0% 0.76% 0.00%

MAC D

as-mined
Waste rock 5,334,450 0 0 0

Low grade ore 7,436,275 0 0 0

to-be-mined
Waste rock 0 0 0 0

Low grade ore 0 0 0 0

% of total Waste rock (LoA) 100.0% 0.0% 0.00% 0.00%

% of total Low grade ore
(LoA)

100.0% 0.0% 0.00% 0.00%

% of total
Low grade ore and
Waste rock (LoA) 100.0% 0.0% 0.00% 0.00%

MAC E

as-mined
Waste rock 95,782,800 0 98,400 0

Low grade ore 33,952,800 0 307,600 6,400

to-be-mined
Waste rock 52,976,000 0 400 0

Low grade ore 17,075,200 0 0 0

% of total Waste rock (LoA) 99.9% 0.0% 0.07% 0.00%

% of total
Low grade ore

(LoA) 99.4% 0.0% 0.60% 0.01%
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MAC (Packsaddle and North Flank) - Material balance for waste and Low-grade ore as a function of deposit and AMD
class

Formation Deposit Status Waste type AMD Class 0
(m3)

AMD
Class 1

(m3)

AMD
Class 2

(m3)

AMD Class 3
(m3)

% of total
Low grade ore and
Waste rock (LoA) 99.8% 0.0% 0.20% 0.00%

MAC F

as-mined
Waste rock 12,368,000 0 62,000 0

Low grade ore 8,278,400 0 722,000 0

to-be-mined
Waste rock 0 0 0 0

Low grade ore 0 0 0 0

% of total Waste rock (LoA) 99.5% 0.0% 0.50% 0.00%

% of total
Low grade ore

(LoA)
92.0% 0.0% 8.02% 0.00%

% of total Low grade ore and
Waste rock (LoA)

96.3% 0.0% 3.66% 0.00%

MAC Dead
end

as-mined
Waste rock 0 0 0 0

Low grade ore 0 0 0 0

to-be-mined
Waste rock 9,690,400 0 2,400 0

Low grade ore 8,956,400 0 75,600 0

% of total Waste rock (LoA) 100.0% 0.0% 0.02% 0.00%

% of total
Low grade ore

(LoA) 99.2% 0.0% 0.84% 0.00%

% of total Low grade ore and
Waste rock (LoA)

99.6% 0.0% 0.42% 0.00%

Total m3

Waste rock (LoA)
336,145,250 0 545,200 0

% total % 99.84 0 0.16 0

Total m3
Low grade ore

(LoA)
209,404,675 0 2,316,400 722,800

% total % 98.57 0 1.09 0.34

T
ot

al
M

A
C % Total % Waste rock (LoA) 99.71 0 0.29 0.00

% Total % Low-grade ore
(LoA) 98.99 0 0.88 0.13

Note: * mining not started yet at the time of writing.

Table 3-2 Total as-mined and to be mined waste rock and low grade ore volume per AMD class per deposit
at South Flank deposits

South Flank - Material balance for waste and Low-grade ore as a function of deposit and AMD class

Formation Deposit Status Waste type AMD Class 0
(m3)

AMD
Class 1

(m3)

AMD
Class 2

(m3)

AMD Class 3
(m3)

S
ou

th
 F
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nk
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R*

as-mined
Waste rock 0 0 0 0

Low grade ore 0 0 0 0

to-be-
mined

Waste rock 64,476,800 0 0 67,600

Low grade ore 63,152,800 0 2,000 400

% of total Waste rock (LoA) 99.9% 0.0% 0.00% 0.10%

% of total
Low grade ore

(LoA)
100.0% 0.0% 0.00% 0.00%

% of total Low grade ore and
Waste rock (LoA)

99.9% 0.0% 0.00% 0.05%

SF
Highway

as-mined
Waste rock 417,600 0 2,000 0

Low grade ore 676,000 0 120,800 36,800
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South Flank - Material balance for waste and Low-grade ore as a function of deposit and AMD class

Formation Deposit Status Waste type AMD Class 0
(m3)

AMD
Class 1

(m3)

AMD
Class 2

(m3)

AMD Class 3
(m3)

to-be-
mined

Waste rock 82,945,600 0 230,000 119,200

Low grade ore 53,982,400 0 2,148,400 48,000

% of total Waste rock (LoA) 99.6% 0.0% 0.28% 0.14%

% of total
Low grade ore

(LoA) 95.9% 0.0% 3.98% 0.15%

% of total Low grade ore and
Waste rock (LoA)

98.1% 0.0% 1.78% 0.14%

SF Grand
Central

as-mined
Waste rock 4,354,400 0 383,600 200,400

Low grade ore 5,077,600 0 505,600 172,000

to-be-
mined

Waste rock 104,517,600 0 3,273,600 2,061,200

Low grade ore 61,603,600 0 4,066,800 1,801,600

% of total Waste rock (LoA) 94.8% 0.0% 3.19% 1.97%

% of total
Low grade ore

(LoA) 91.1% 0.0% 6.24% 2.70%

% of total
Low grade ore and
Waste rock (LoA)

93.4% 0.0% 4.38% 2.25%

SF Vista
Oriental

as-mined
Waste rock 7,443,600 0 12,400 99,600

Low grade ore 6,526,800 0 144,400 369,200

to-be-
mined

Waste rock 122,277,200 0 1,267,200 226,800

Low grade ore 83,559,200 0 2,626,000 450,000

% of total Waste rock (LoA) 98.8% 0.0% 0.97% 0.25%

% of total Low grade ore
(LoA)

96.2% 0.0% 2.96% 0.87%

% of total
Low grade ore and
Waste rock (LoA) 97.7% 0.0% 1.80% 0.51%

Total m3

Waste rock (LoA)
386,432,800 0 5,168,800 2,774,800

% total % 97.99 0 1.31 0.7

Total m3
Low grade ore

(LoA)
274,578,400 0 9,614,000 2,878,000

% total % 95.65 0 3.35 1

Note: * mining not started yet at the time of writing.

Table 3-3 Predicted percent (%) of total to-be-mined and as-mined waste rock and low grade ore as a
function of AMD class per deposit at MAC North Flank and Packsaddle

MAC (Packsaddle and North Flank) - Predicted % of waste and Low-grade ore as a function of deposit and AMD
class for as-mined and to be mined mine waste

Formation Deposit Status Waste type % AMD
Class 0

% AMD
Class 1

% AMD
Class 2

% AMD
Class 3

P
ac

ks
ad

dl
e 

(M
A

C
) 

-
B

ro
ck

m
an

B
ed

ro
ck

MAC
P1W

% of total Waste rock 99.3% 0.0% 0.67% 0.00%

% of total Low grade ore 99.5% 0.0% 0.53% 0.01%

% of total
Low grade ore and

Waste rock
99.4% 0.0% 0.58% 0.01%

MAC P1E

% of total Waste rock 99.5% 0.0% 0.47% 0.00%

% of total Low grade ore 98.1% 0.0% 1.94% 0.00%

% of total Low grade ore and
Waste rock

98.9% 0.0% 1.14% 0.00%

MAC P2 % of total Waste rock 99.4% 0.0% 0.58% 0.00%
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MAC (Packsaddle and North Flank) - Predicted % of waste and Low-grade ore as a function of deposit and AMD
class for as-mined and to be mined mine waste

Formation Deposit Status Waste type % AMD
Class 0

% AMD
Class 1

% AMD
Class 2

% AMD
Class 3

% of total Low grade ore 99.2% 0.0% 0.77% 0.00%

% of total
Low grade ore and

Waste rock 99.3% 0.0% 0.68% 0.00%

MAC P3

% of total Waste rock 100.0% 0.0% 0.03% 0.00%

% of total Low grade ore 99.6% 0.0% 0.42% 0.00%

% of total Low grade ore and
Waste rock

99.8% 0.0% 0.20% 0.00%

MAC P4

% of total Waste rock 100.0% 0.0% 0.02% 0.00%

% of total Low grade ore 99.7% 0.0% 0.31% 0.00%

% of total Low grade ore and
Waste rock

99.8% 0.0% 0.17% 0.00%

MAC P5

% of total Waste rock 100.0% 0.0% 0.00% 0.00%

% of total Low grade ore 98.6% 0.0% 1.42% 0.00%

% of total
Low grade ore and

Waste rock 99.1% 0.0% 0.88% 0.00%

MAC P6

% of total Waste rock 97.4% 0.0% 2.59% 0.00%

% of total Low grade ore 98.2% 0.0% 1.74% 0.02%

% of total
Low grade ore and

Waste rock 97.9% 0.0% 2.05% 0.02%

% total % Waste rock 99.53 0 0.35 0

% total % Low-grade ore 99.24 0 0.75 0.01

N
or

th
 F

la
nk

 (
M

A
C

) 
- 

M
ar

ra
 M

am
ba

MAC A

% of total Waste rock 100.0% 0.0% 0.00% 0.00%

% of total Low grade ore 100.0% 0.0% 0.00% 0.00%

% of total Low grade ore and
Waste rock

100.0% 0.0% 0.00% 0.00%

MAC B

% of total Waste rock 99.9% 0.0% 0.12% 0.00%

% of total Low grade ore 96.9% 0.0% 1.56% 1.53%

% of total
Low grade ore and

Waste rock 98.2% 0.0% 0.93% 0.85%

MAC C

% of total Waste rock 99.4% 0.0% 0.56% 0.00%

% of total Low grade ore 99.0% 0.0% 1.02% 0.00%

% of total
Low grade ore and

Waste rock 99.2% 0.0% 0.76% 0.00%

MAC D

% of total Waste rock 100.0% 0.0% 0.00% 0.00%

% of total Low grade ore 100.0% 0.0% 0.00% 0.00%

% of total Low grade ore and
Waste rock

100.0% 0.0% 0.00% 0.00%

MAC E

% of total Waste rock 99.9% 0.0% 0.07% 0.00%

% of total Low grade ore 99.4% 0.0% 0.60% 0.01%

% of total Low grade ore and
Waste rock

99.8% 0.0% 0.20% 0.00%

MAC F

% of total Waste rock 99.5% 0.0% 0.50% 0.00%

% of total Low grade ore 92.0% 0.0% 8.02% 0.00%

% of total
Low grade ore and

Waste rock 96.3% 0.0% 3.66% 0.00%

% of total Waste rock 100.0% 0.0% 0.02% 0.00%
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MAC (Packsaddle and North Flank) - Predicted % of waste and Low-grade ore as a function of deposit and AMD
class for as-mined and to be mined mine waste

Formation Deposit Status Waste type % AMD
Class 0

% AMD
Class 1

% AMD
Class 2

% AMD
Class 3

MAC
Dead end

% of total Low grade ore 99.2% 0.0% 0.84% 0.00%

% of total
Low grade ore and

Waste rock 99.6% 0.0% 0.42% 0.00%

% total % Waste rock 99.84 0 0.16 0

% total % Low-grade ore 98.57 0 1.09 0.34

Table 3-4 Predicted percent (%) of total to-be-mined and as-mined waste rock and low grade ore as a
function of AMD class per deposit at South Flank

South Flank – Predicted % of waste and Low-grade ore as a function of deposit and AMD class for as-mined and to
be mined mine waste

Formation Deposit Status Waste type AMD Class
0 (m3)

AMD Class
1 (m3)

AMD Class
2 (m3)

% AMD
Class 3

S
ou

th
 F

la
nk

 - 
M

ar
ra

 M
am

ba

R

% of total Waste rock 99.9% 0.0% 0.00% 0.10%

% of total Low grade ore 100.0% 0.0% 0.00% 0.00%

% of total Low grade ore and
Waste rock

99.9% 0.0% 0.00% 0.05%

SF
Highway

% of total Waste rock 99.6% 0.0% 0.28% 0.14%

% of total Low grade ore 95.9% 0.0% 3.98% 0.15%

% of total
Low grade ore and

Waste rock 98.1% 0.0% 1.78% 0.14%

SF Grand
Central

% of total Waste rock 94.8% 0.0% 3.19% 1.97%

% of total Low grade ore 91.1% 0.0% 6.24% 2.70%

% of total
Low grade ore and

Waste rock 93.4% 0.0% 4.38% 2.25%

SF Vista
Oriental

% of total Waste rock 98.8% 0.0% 0.97% 0.25%

% of total Low grade ore 96.2% 0.0% 2.96% 0.87%

% of total Low grade ore and
Waste rock

97.7% 0.0% 1.80% 0.51%

% total % Waste rock 97.99 0 1.31 0.7

% total % Low-grade ore 95.65 0 3.35 1
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3.1.1.2 MAC A deposit

3.1.1.2.1 MAC A deposit (as-mined waste)
A pie chart showing the distribution of as-mined waste rock and low-grade ore as a function of stratigraphic unit is
shown in Figure 3-1. Distribution of total sulphur and ANC as a function of stratigraphy for as-mined waste rock and
low-grade ore from A deposit are shown in Figure 3-2 and Figure 3-3, respectively.

Table 3-5 presents as-mined waste volume from A deposit split by total sulphur content per stratigraphy. Table 3-6
and Table 3-7 present as-mined waste volumes split by stratigraphic unit and by water table location for each AMD
class, respectively.

The location of as-mined AMD materials defined by the mining model within the MAC A deposit is presented in
Figure 3-4.

The block model data indicate that:

¶ The Tertiary Detritals group (68.0%, incl. TD3, SZ, TD2, ST3, VB2, GS3, TD1 and HC1) comprises the majority
of the as-mined waste, with subordinate contributions from the Marra Mamba Iron Formation (17.0% incl. N2,
N1 and N3) and Wittenoom Formation (15.1%, WA2 and WA1). Similarly, as-mined low-grade ore mainly
consists of Tertiary Detritals group (58.3%), with the reminder of the as-mined low grade ore split equally
between Marra Mamba Iron Formation (21.4%), and Wittenoom Formation (20.3%) (Figure 3-1).

¶ As-mined waste rock and low-grade ore have very low total sulphur concentration with all stratigraphic units in
waste rock blocks and low-grade ore showing 95th percentile total sulphur well below < 0.1wt% (Figure 3-2).

¶ The low sulphur characteristic of as-mined waste rock and low-grade ore at A deposit is further presented in
Table 3-5, which demonstrates that very low sulphur blocks (<0.1%) comprise 100% as-mined waste rock and
99.9% of low-grade ore volume. Only inconsequential amounts, namely 0.08% (16,000 m3 TD2, WA1 and N3)
and 0.02% (4,800 m3 N3) of the total as-mined low-grade ore volumes have total S in the range of 0.1-0.2%
and 0.2-0.3%, respectively.

¶ As-mined waste rock and low-grade ore have low median ANC values at near or below 10 kg H2SO4/t, with the
exception of CY2 waste rock (~18800 m3). CY2 has elevated ANC values with 5th percentile ANC Ó 50 kg
H2SO4/t and median ANC Ó 200 kg H2SO4/t. On the other hand, Marra Mamba Iron Formation (N3, N2 and N1)
is particularly devoid of ANC with values near 1 kg H2SO4/t (Figure 3-3).

¶ As-mined waste rock and low-grade ore are entirely classed as AMD0 according to the current MAC A deposit
mining block model (Table 3-6). The total mined out volume of waste rock and low-grade ore are approximately
28,666,400 m3 and 20,195,600 m3, respectively.

¶ Approximately 95.8% of waste rock and 95.6% of low-grade ore blocks are predicted to have been mined out
from above water table (Table 3-7).
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Figure 3-1 Proportion of as-mined waste rock (a) and low-grade ore (b) stratigraphic units based on the
MAC A deposit mining model
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Figure 3-2 Distribution of total-S as a function of stratigraphy for as-mined waste rock and LGO of MAC A deposit (the volume in m3 of each stratigraphic unit
is reported next to the rock type ID)
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Figure 3-3 Distribution of ANC as a function of stratigraphy for as-mined waste rock and LGO of MAC A deposit (the volume in m3 of each stratigraphic unit is
reported next to the rock type ID)
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Table 3-5 MAC A deposit as-mined waste rock and low grade ore volume split by total sulphur content per stratigraphy

Strat
<0.1%S 0.1-0.2%S 0.2-0.3%S 0.3-0.5%S 0.5-1.0%S Ó1.0%S

Volume (m3) % Volume (m3) % Volume (m3) % Volume (m3) % Volume (m3) % Volume (m3) %

Waste rock
9190 - ST3 2,072,400 7.23% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
9180 - GS3 1,220,800 4.26% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
9160 - CA2 0 0.00% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
9150 - CY2 18,800 0.07% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
9130 - VB2 1,810,400 6.32% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
9120 - LT2 0 0.00% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
9110 - HC1 182,400 0.64% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
9100 - CY1 0 0.00% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
8150 - SZ 4,669,200 16.29% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A

8130 - TD3 5,701,600 19.89% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
8120 - TD2 3,440,000 12.00% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
8110 - TD1 370,400 1.29% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
4200 - OB 0 0.00% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A

4120 - WA2 3,248,800 11.33% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
4110 - WA1 1,073,200 3.74% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
3430 - N3 498,800 1.74% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
3420 - N2 2,948,000 10.28% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
3410 - N1 1,411,600 4.92% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
3300 - MM 0 0.00% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A

Total 28,666,400 100.00% 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
% of Total 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Low grade ore
9190 - ST3 0 0.00% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A
9180 - GS3 1,812,800 8.99% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A
9160 - CA2 0 0.00% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A
9150 - CY2 0 0.00% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A
9130 - VB2 1,144,800 5.67% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A
9120 - LT2 0 0.00% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A
9110 - HC1 1,873,600 9.29% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A
9100 - CY1 0 0.00% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A
8150 - SZ 1,200 0.01% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A

8130 - TD3 3,360,400 16.66% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A
8120 - TD2 2,582,400 12.80% 4,000 25.00% 0 0.00% 0 N/A 0 N/A 0 N/A
8110 - TD1 991,600 4.92% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A
4200 - OB 0 0.00% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A

4120 - WA2 689,600 3.42% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A
4110 - WA1 3,406,800 16.89% 4,800 30.00% 0 0.00% 0 N/A 0 N/A 0 N/A
3430 - N3 1,647,200 8.16% 7,200 45.00% 4,800 100.00% 0 N/A 0 N/A 0 N/A
3420 - N2 2,178,800 10.80% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A
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Strat
<0.1%S 0.1-0.2%S 0.2-0.3%S 0.3-0.5%S 0.5-1.0%S Ó1.0%S

Volume (m3) % Volume (m3) % Volume (m3) % Volume (m3) % Volume (m3) % Volume (m3) %
3410 - N1 485,600 2.41% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A
3300 - MM 0 0.00% 0 0.00% 0 0.00% 0 N/A 0 N/A 0 N/A

Total 20,174,800 100.00% 16,000 100.00% 4,800 100.00% 0 N/A 0 N/A 0 N/A
% of Total 99.90% 0.08% 0.02% 0.00% 0.00% 0.00%

Table 3-6 MAC A deposit as-mined waste rock and low grade ore volume split by AMD class per stratigraphy

Strat
AMD Class 0 AMD Class 1 AMD Class 2 AMD Class 3 Total

Volume (m3) % Volume (m3) % Volume (m3) % Volume (m3) % Volume (m3) %

Waste rock
9190 - ST3 2,072,400 7.23% 0 N/A 0 N/A 0 N/A 2,072,400 7.23%
9180 - GS3 1,220,800 4.26% 0 N/A 0 N/A 0 N/A 1,220,800 4.26%
9160 - CA2 0 0.00% 0 N/A 0 N/A 0 N/A 0 0.00%
9150 - CY2 18,800 0.07% 0 N/A 0 N/A 0 N/A 18,800 0.07%
9130 - VB2 1,810,400 6.32% 0 N/A 0 N/A 0 N/A 1,810,400 6.32%
9120 - LT2 0 0.00% 0 N/A 0 N/A 0 N/A 0 0.00%
9110 - HC1 182,400 0.64% 0 N/A 0 N/A 0 N/A 182,400 0.64%
9100 - CY1 0 0.00% 0 N/A 0 N/A 0 N/A 0 0.00%
8150 - SZ 4,669,200 16.29% 0 N/A 0 N/A 0 N/A 4,669,200 16.29%

8130 - TD3 5,701,600 19.89% 0 N/A 0 N/A 0 N/A 5,701,600 19.89%
8120 - TD2 3,440,000 12.00% 0 N/A 0 N/A 0 N/A 3,440,000 12.00%
8110 - TD1 370,400 1.29% 0 N/A 0 N/A 0 N/A 370,400 1.29%
4200 - OB 0 0.00% 0 N/A 0 N/A 0 N/A 0 0.00%

4120 - WA2 3,248,800 11.33% 0 N/A 0 N/A 0 N/A 3,248,800 11.33%
4110 - WA1 1,073,200 3.74% 0 N/A 0 N/A 0 N/A 1,073,200 3.74%
3430 - N3 498,800 1.74% 0 N/A 0 N/A 0 N/A 498,800 1.74%
3420 - N2 2,948,000 10.28% 0 N/A 0 N/A 0 N/A 2,948,000 10.28%
3410 - N1 1,411,600 4.92% 0 N/A 0 N/A 0 N/A 1,411,600 4.92%
3300 - MM 0 0.00% 0 N/A 0 N/A 0 N/A 0 0.00%

Total 28,666,400 100.00% 0 N/A 0 N/A 0 N/A 28,666,400 100.00%
% of Total 100.00% 0.00% 0.00% 0.00% 100.00%

Low grade ore
9190 - ST3 0 0.00% 0 N/A 0 N/A 0 N/A 0 0.00%
9180 - GS3 1,812,800 8.98% 0 N/A 0 N/A 0 N/A 1,812,800 8.98%
9160 - CA2 0 0.00% 0 N/A 0 N/A 0 N/A 0 0.00%
9150 - CY2 0 0.00% 0 N/A 0 N/A 0 N/A 0 0.00%
9130 - VB2 1,144,800 5.67% 0 N/A 0 N/A 0 N/A 1,144,800 5.67%
9120 - LT2 0 0.00% 0 N/A 0 N/A 0 N/A 0 0.00%
9110 - HC1 1,873,600 9.28% 0 N/A 0 N/A 0 N/A 1,873,600 9.28%
9100 - CY1 0 0.00% 0 N/A 0 N/A 0 N/A 0 0.00%
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Strat
AMD Class 0 AMD Class 1 AMD Class 2 AMD Class 3 Total

Volume (m3) % Volume (m3) % Volume (m3) % Volume (m3) % Volume (m3) %
8150 - SZ 1,200 0.01% 0 N/A 0 N/A 0 N/A 1,200 0.01%

8130 - TD3 3,360,400 16.64% 0 N/A 0 N/A 0 N/A 3,360,400 16.64%
8120 - TD2 2,586,400 12.81% 0 N/A 0 N/A 0 N/A 2,586,400 12.81%
8110 - TD1 991,600 4.91% 0 N/A 0 N/A 0 N/A 991,600 4.91%
4200 - OB 0 0.00% 0 N/A 0 N/A 0 N/A 0 0.00%

4120 - WA2 689,600 3.41% 0 N/A 0 N/A 0 N/A 689,600 3.41%
4110 - WA1 3,411,600 16.89% 0 N/A 0 N/A 0 N/A 3,411,600 16.89%
3430 - N3 1,659,200 8.22% 0 N/A 0 N/A 0 N/A 1,659,200 8.22%
3420 - N2 2,178,800 10.79% 0 N/A 0 N/A 0 N/A 2,178,800 10.79%
3410 - N1 485,600 2.40% 0 N/A 0 N/A 0 N/A 485,600 2.40%
3300 - MM 0 0.00% 0 N/A 0 N/A 0 N/A 0 0.00%

Total 20,195,600 100.00% 0 N/A 0 N/A 0 N/A 20,195,600 100.00%
% of Total 100.00% 0.00% 0.00% 0.00% 100.00%

Table 3-7 MAC A deposit as-mined waste rock and low grade ore volume split by water table location per AMD class

AMD Class AWT (m3) BWT (m3) Total Volume (m3) % of volume

Waste rock
0 27,466,400 1,200,000 28,666,400 100.00%

1 0 0 0 0.00%

2 0 0 0 0.00%

3 0 0 0 0.00%

Total 27,466,400 1,200,000 28,666,400 100.00%

% of Total 95.81% 4.19% 100.00%
Low grade ore

0 19,307,200 888,400 20,195,600 100.00%

1 0 0 0 0.00%

2 0 0 0 0.00%

3 0 0 0 0.00%

Total 19,307,200 888,400 20,195,600 100.00%

% of Total 95.60% 4.40% 100.00%
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Figure 3-4 Spatial variability (2D X-Y view and cross sections) of as-mined AMD material predicted by MAC A deposit mining model (including all waste rock,
low grade ore and ore blocks).
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3.1.1.2.2 MAC A deposit (to-be-mined waste)
A pie chart showing the distribution of to-be-mined waste rock and low-grade ore as a function of stratigraphic unit
is shown in Figure 3-5. Distribution of total sulphur and ANC as a function of stratigraphy for to-be-mined waste
rock and low-grade ore from A deposit are shown in Figure 3-6 and Figure 3-7, respectively.

Table 3-8 presents to-be-mined waste volume from A deposit split by total sulphur content per stratigraphy. Table
3-9 and Table 3-10 present to-be-mined waste volumes split by strat unit, and split by water table location for each
AMD class, respectively.

The location of to-be-mined AMD materials defined by the mining model within the MAC A deposit is presented in
Figure 3-8.

The block model data indicate that:

¶ To-be-mined waste rock is comprised of 46.4% Tertiary Detritals (incl. VB2, ST3, GS3, SZ, HC1, CA2, and
CY2), 32.0% Wittenoom Formation (WA2 and WA1) and 21.6% Marra Mamba Iron Formation (N2, N1, N3 and
MM), while to-be-mined low-grade ore consists primarily of Tertiary Detrital group strats (60.7%), and
secondarily by Wittenoom Formation (24.8% ) and Marra Mamba Iron Formation (14.5%) units.

¶ To-be-mined waste rock and low-grade ore from A deposit are both very low in total sulphur, with maximum
total sulphur content always below 0.1% for all stratigraphic units (Figure 3-6). Very low sulphur blocks (<0.1%)
comprise 100% of to-be-mined waste rock and low-grade ore volume (Table 3-8).

¶ ANC rich waste rock stratigraphies comprise:

– CA2 (577,200 m3) with 5th percentile ANC > 240 kg H2SO4/t and median ANC > 410 kg H2SO4/t,

– CY2 (268,800 m3) and OB (16,400 m3) waste rock, with 25th percentile ANC > 20 kg H2SO4/t.

¶ All other stratigraphic units of to-be-mined waste rock generally have the 25th/75th percentile ANC values in the
range of 1 - 10 kg H2SO4/t. To-be-mined low-grade ore show relatively lower ANC with the 90th percentile
values consistently below 10 kg H2SO4/t for all strat units.

¶ Consistently with as-mined waste, the current MAC A deposit mining block model predicts that the entire to-be-
mined waste rock (34,792,800 m3) and low-grade ore (21,294,000 m3) is AMD Class 0 (Table 3-9).

¶ The volume of material to be mined from below water table is 8,175,200 m3 for waste rock and 4,217,600 m3

for low-grade ore, representing 23.5% and 19.8% of the total to-be-mined waste rock and low-grade ore,
respectively.
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