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1 INTRODUCTION

1.1 Project Background

% +317V 0D U keekninipdogeration, herein referredtR DV 3@ DQ LV ORFDWHG
approximately 100 km northwest of Newman in the Pilbara region of Western Australia

(Figure 1-1). Yandi operates under the Marillana Creek State Agreement, which

expires in 2054.

Yandi Operations commenced in 1991 with an iron ore production capacity of 5 Mtpa.
The Hub has subsequently undergone several expansions, enabling a production
capacity of 80 Mtpa. The orebody supporting the Yandi Hub is a near-surface, channel
iron deposit (CID).

Yandi Operations are proceeding to ramp down as the resource approaches depletion
and production at South Flank ramps up to replace it. In accordance with regulatory
approval for the Marillana Creek (Yandi) Mining Operations, outlined in Ministerial
Statement 1039 (MS 1039 % + Zhall\énsure that the proposal is decommissioned
and rehabilitated in an ecologically sustainable manner ”

Marillana Creek is a significant watercourse that flows through the current mining
operation. At Closure, floodwater in Marillana Creek must be conveyed safely through
the mine area using a combination of flood channels, creek diversions, floodplain
landforms created by backfilling pits and flood protection bunds, to maintain landform
stability and prevent uncontrolled overtopping of floodwater into pit voids. The flood
channels act as engineered relief points during large flood events, allowing controlled
discharge of a portion of floodwater into the pit voids. Several flood bunds and creek
diversions are already in place to divert floodwater around the pits and shall be
upgraded as required at Closure.

This report summarises the outcomes of engineering work undertaken in the Selection
Phase Study (SPS) phase of the Project, to identify and develop Closure designs for
surface water management structures. These structures include flood channels, creek
diversions, floodplain landforms and flood protection bunds.

1.2 Purpose of the Report

The purpose of this report is to summarise the surface water engineering scope of work
undertaken by Advisian, the Engineering Services Provider (ESP), during the SPS.

1.3 Scope and Objectives

The objective of the SPS engineering design was to further define and optimise the
design of the surface water structures identified in the IPS phase. Surface water
structures are a significant component of the overall Closure costs, and the value
engineering and trade-off studies were undertaken to realise value.

The SPS engineering design Scope of Work summarised in this report includes the
following in accordance with SOW-1220-C-00005/J.
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1.3.1 Flood Channels
a) Conduct value engineering of the flood channels: considering:
i.  The interpretation of the geology at each location

ii.  The results of 2D hydraulic modelling (TUFLOW) and computational fluid
dynamics (CFD) modelling.

b) Assess the risk of scour and erosion of the flood channels, energy dissipators, pit
backfill and pit walls, and undertake engineering design required to mitigate the risk.

c¢) Consider the risk of access and lack of egress to/from the flood channels and
possible engineering controls to mitigate these risks.

d) Conduct TUFLOW and CFD modelling to test hydraulic performance of final SPS
designs with respect to the SPS Basis of Design (Landform)z:

iii.  Not exceeding threshold stream powers
iv.  Flood channels pass required flow rates for a range of design flood events.
e) Engage with BHP Operations to provide early input into the design:

i.  Ensure the design is constructible and consideration is given for construction
access requirements

ii.  Obtain input on achievable construction tolerances and the effect of these on
construction cost

iii.  Obtain advice on the requirements for generating armour rock from the dolerite
and the effect of any of these requirements on cost

iv.  Obtain input on safety aspects.

f) Review the risk of failure of the flood channels in terms of consequence and
timeframes, using available site data.

g) Sensitivity analysis of flood channels for higher flow rates, including specific flow
rates estimated for future time horizons.

1.3.2 Flood Protection Bunds
a) Conduct a site visit to inspect the existing Marillana Creek bunds as well as other
flood protection bunds associated with other diversions that will be amended/adjusted

and/or rock armour amended (rock armour size and quality).

b) Undertake engineering design of the flood protection bunds based on:

! For the SPS, the term Rlood Channel father than Bpillway thas been adopted. In earlier documents,
including the trade-off studies, the term Bpillway fnay still be found.
2 This was only completed for W1-SPO owing to available data. This is discussed further in Section 9.
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i.  the results of the site visit
ii. the updated pit setback analysis
iii. 2D hydraulic modelling (TUFLOW) of the site (flood levels and velocity).

¢) Investigate options for sourcing rock armour: generate from flood channel excavation
or alternative sources.

d) Consider the need for erosion protection on the downstream (pit side) slope.

e) Sensitivity analysis of bunds for higher flow rates, including specific flowrates
estimated for future time horizons.

1.3.3 Diversions and Minor Drainage

a) Complete a site visit to inspect existing diversions, landbridges and representative
analogues. The landbridges include the + H U E HOe¥k favidbridge as well as the
landbridges formed from mining either side of lowa and Marillana Creek.

b) Identify upgrades of existing diversions (where required) needed to reinstate more
natural geomorphic form in diversions (sinuosity, bed grades, alluvium depths, cross
sectional variability & features).

¢) Update diversion designs (new and existing) based on geomorphic design criteria
and include minor drainage paths around processing areas (primary channel and
secondary flow paths), including evaluation of approvals requirements for creek
disturbance / permitting.

d) Conduct confirmation modelling of all diversions in 1D and 2D (as appropriate) and
confirm compliance with the SPS Basis of Design (Landform).

e) If required, ensure that the performance of the E1 and E4 diversions of Marillana
Creek is consistent with the Basis of Design (Landform) development for these
diversions.

f) Sensitivity analysis of diversions for higher flow rates, including specific flowrates
estimated for future time horizons.

g) Prepare Drawings for the flood channels, diversions, and flood protection bunds,
including general arrangements, plan and profiles, long sections, and cross sections.

h) Prepare an SPS Surface Water Engineering Report that documents the hydraulic
and geomorphological studies and analysis undertaken and the design outcomes.

1.4 Revised Project Schedule

Note that BHP advised Advisian on 20 December 2023, that the original project
schedule was to be shortened by several weeks. For certain elements of the SPS
Closure design, the adjusted schedule has limited the level of detail presented in this
report. The focus of this report is on the key landform designs relating to surface water
management. A summary of the forward works is provided to address information
gaps, reduce uncertainty, and realise cost saving opportunities in the DPS phase of the
project.
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1.5 Abbreviations and Acronyms

Table 1-1: List of abbreviations and acronyms

Acronym Meaning / Definition

ACARP Australian Coal Association Research Program
AEP Annual Exceedance Probability
AHD Australian Height Datum

ARI Average Recurrence Interval
ARR2019 Australian Rainfall and Runoff 2019
bal below ground level

BH Borehole

BHPBIO BHP Billiton Iron Ore Pty Ltd

BIF Banded Iron Formation

BOD Basis of Design

CALTRAN California Department of Public Works *Division of Highways
CCO Creek Constrained Ore

CFD Computational Fluid Dynamics

CID Channel Iron Deposit

DEM Digital Elevation Model

DNRME Department of Natural Resources, Mines and Energy
DPS Definition Phase Study

DW Distinctly Weathered Dolerite

ESP Engineering Service Provider

FW Fresh Dolerite

HW Highly Weathered Dolerite

IPS Identification Phase Study

LCID Lower Channel Iron Deposit

LiDAR Light Detection and Ranging

Mtpa Million Tonnes Per Annum

OSA Overburden Storage Area

PSD Particle size distribution

RL Reduced Level

RMEI Rock Mass Erodibility Index

SPS Selection Phase Study
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1.6

Battery Limits

Yandi is situated within Mining Lease M270SA; General Purpose Leases 47/12 to
47/19; Miscellaneous Licences 47/118, 47/667 and 47/771; Crown Leases K843924
and K843924. These areas, shown on Figure 1-2, collectively represent the
geographical battery limits for the Scope of Service for the SPS, except for the
following constraints and exclusions summarised from Table 3-2 of SOW-1220-C-
00005/J:

X

X

X

X

Yandi processing and non-processing infrastructure

Yandi Operations

Yandi contaminated sites

Rehabilitated Overburden Storage Areas (OSAS)
Tenement boundary

Resource definition, availability, and commercial optionality
Data knowledge gaps

Lack of precedent

Existing approvals and regulatory conditions

Traditional Owner engagement

Uncertainty associated with long term modelling and cumulative impacts

Heritage.

The Yandi Closure Landforms Project considers Closure and rehabilitation of Yandi
mine voids, non-rehabilitated OSAs, surface water diversion structures and
construction of all other landforms required at Closure.
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