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Executive Summary

Rio Tinto Iron Ore (RTIO) is proposing to develop the Greater Brockman Operations (GBO) Proposal (the proposal)
in the Pilbara region of Western Australia. The proposal is required to sustain operations across the
Brockman Syncline, comprising the hubs of Brockman Syncline 4 and Brockman 2 / Nammuldi. Planning studies for
the proposal indicated a high-level risk in water management with respect to the project water balance. GBO hubs
at Brockman 2 Nammuldi (B2N) and Brockman Syncline 4 (BS4) currently have surplus groundwater to needs. Each
hub has specific EPA Act approval within Ministerial Statements with respect to disposal of surplus water that may
limit future expansion of dewatering to facilitate the mine plans.

Individual deposit scale water balances have been created for all the deposits included within the
GBO Pre Feasibility Study level mine plans. These deposit-level balances were integrated to sub hub-level water
balances for Silvergrass East (SGE) and Brockman Syncline 1 (BS1); and then to hub level balances (for B2N and BS4)
to determine whether sufficient water was available for processing and dust suppression, and the volume and
timing of surplus water and/or deficits.

The following water transfer links between deposits and hubs were simulated:3

. B2N hub to receive deposit level balance estimates from Nammuldi Lens/BS2/SGE/BS2ED/BS3 Extension.
Nammuldi includes Lens AB, CD, EF and G and BS3 Extension includes Brokenwood, Sandelford, Diesel, MM-
J and Creekside; and

. BS4 hub to receive deposit level water balance estimates for BS4, BS3, BS1 (East and West), BSSM and BSMN.

Predicted surplus mine water, net of deposit and hub demands, can be managed up to the capacity of existing water
management infrastructure. The existing options included in the GBO water balance assessment to manage
predicted B2N hub and BS4 hub surplus water include:

. the water transfer pipeline linking SGE deposits to the B2N hub;

. the Nammuldi Agricultural Project (NAP), located at the B2N hub;
. the Duck Creek discharge, also located at the B2N hub; and

. the Boolgeeda Creek discharge, located at the BS4 hub.

The assessment of alternative and new surplus water management options (ie MAR schemes, discharge to pit,
increase creek discharge limits, inter-hub transfers or alternative NAP scheme operational options) are beyond the
scope of this assessment.

Given the existing surplus water management infrastructure capacity (ie with no additional surplus water
management options) the water balance forecasts indicate;

. that monthly discharges to Duck Creek are likely required at rates up to 38.0 ML/d for the 2022 to 2024
period and is predicted to potentially reduce to a maximum rate of approximately 10 to 15 ML/d for
intermittent periods over the 2024 to 2027 period. From 2028 onwards predicted B2N hub surplus water can
be fully managed through the NAP (as shown in Figure 6.1).

. for the no BS1 crusher scenario additional surplus water management options are required above the current
discharge limit to Boolgeeda Creek (17.5 ML/d) at varying rates between 2024 and 2036. A maximum hub
water surplus of approximately 30.0 ML/d is predicted in 2025 (ie 12.5 ML/d higher than the Boolgeeda Creek
discharge limit).
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. the BS1 crush and convey scenario includes an additional 3.5 ML/d deposit water demand, therefore under
this scenario the utilisation of the Boolgeeda Creek discharge is reduced and the unmanaged surplus at BS4
(ie the surplus in excess of the Boolgeeda Creek discharge constraint) is potentially limited to the 2024 to
2025 period to a maximum rate of 9.2 ML/d.

. The NAP scheme demand assumed a 902 ha (19 pivot) irrigation scheme. Whilst the scheme is approved for
up to 2500 ha (Ministerial Statement No 925) the water balance would suggest expansion of the NAP is
probably not warranted.

. Water deficits are predicted towards the end of the PFS mine plan at both B2N and BS4; however these are
likely artefacts of the battery limits with respect to the mine plan provided; whereas in reality other satellite
deposits may be developed with further dewatering demand that can met these deficits.

. Water deficits are predicted at the SGE deposit from 2041, as mining of SGE ceases in 2040, and the
Silvergrass MAR demand is assumed to continue post-SGE deposit mining at the final rate of 5.61 ML/d.
Potential options to transfer water from B2N hub to SGE to supplement the post-mining MAR requirements
could, based on the current water balance forecast, be constrained by a predicted B2N hub deficit beyond
2041.

The water balances provided for the GBO are based on a range of underlying assumptions that require review and
validation as the project progresses through RTIO’s study phases. The following key items should be addressed to
increase confidence, and reduce uncertainty, in the water balance forecasts and assessment of water surplus
and/or deficit management options:

. The NAP scheme water use estimates should be validated against a longer historic water use than the 2019
data to confirm assumptions and remove any 2019 climate bias;

. Flow meters should be reviewed and validated to ensure (as far as practicable) that meters are operable and
data is being captured at every water use point across hubs and deposits as required;

. Reconciliation of current impacts and volumes discharged to Boolgeeda Creek is required to determine
whether the predicted BS4 hub discharge falls within current approved impacts;

. A detailed review and assessment process should be undertaken to better understand the potential scale
and nature (and potential implications) of uncertainty inherent in numerical groundwater modelling

predictions of dewatering abstractions.

. Alternative water management options will require further works to determine their feasibility and overall
efficacy on predicted hub water balances.
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1 Introduction

The Greater Brockman Operations (GBO) consists of Brockman Syncline 4 (BS4), comprising a 46 Mtpa dry plant,
and Brockman 2/Nammuldi (B2N) Operations comprising a 43 Mtpa wet plant and two 10 Mtpa high grade dry
plants. BS4 operates separately from B2N and is located approximately 35 kilometres (km) to the south.
Silvergrass East functions as a satellite operation to B2N, with its own 20 Mtpa primary crusher located
approximately 9 km from B2N. It is linked to B2N by an overland conveyor and water conveyance infrastructure.
There are other satellite deposits that occur around the syncline that will feed tonnes to either BS4 or B2N for the
life of mine (LoM).

Dewatering is currently required across the GBO to access below water table (BWT) ore and further dewatering will
be required at various satellite deposits. Abstracted groundwater is preferentially used for mineral ore processing,
dust suppression and potable water supply. However dewatering requirements to access the ore bodies exceeds
project demand. The B2N wet plant process facilities include a waste fines storage facility (WFSF), with a decant
system, located between B2N and SGE. The decant return water is part of a closed loop system with the B2N wet
process plant.

Existing surplus water management options for the GBO comprises the following:

. Surplus water from the B2N/SGE dewatering borefields is utilised by the Nammuldi Agricultural Pivots (NAP).
If the NAP scheme cannot utilise all the surplus water available on any given day the excess water is
discharged to Duck Creek. Approval to discharge surplus water to Duck Creek is predicated on meeting water
quality criteria (as defined by Ministerial Statement (MS) 925 Condition 7-3).

. Surplus water from the BS4 dewatering borefields is discharged to Boolgeeda Creek. Approval to discharge
to Boolgeeda Creek is limited by a maximum wetting front condition limited to an extent of 37 km from the
discharge point during dry conditions (as defined under MS 1000). The Part V licence for discharge limits this
to 6.4 gigalitres per annum (GL/a).

Development of further BWT deposits are included in the Greater Brockman development pathway. A Rio Tinto
Iron Ore (RTIO) risk assessment identified Class IV (HIGH) risks for the GBO expansion with respect to water
management at the Order of Magnitude (OoM) study. In 2018 a Brockman 2 Nammuldi Regional OoM study and a
Greater Brockman Syncline 4 Regional OoM study presented a “hub” wide water balance assessment, for each area
assessed in the respective study. These studies recommended developing a GBO-wide water balance with more
detail on individual development areas to be completed prior to a Prefeasibility Study (PFS) for relevant deposits,
and also to define a water management approach to support the Brockman Syncline approval.

The water balance has focused on forecasts of dewatering profiles and future water supply and demand
requirements at the deposit scale; as well as options for surplus water management beyond integration with the
current systems. The intent of the water balance is to support a broader GBO water management strategy given
the geographic spread of deposits and to develop a hierarchy of use aligned with regulatory expectations. The
strategic nature of the water balance assessment supports the process of identifying water management risks
across the GBO development plan, based on existing water management strategy and options, and providing detail
on the estimated timing and magnitude of surplus water management options and requirements.

This report presents the updated GBO water balance given updated estimates of dewatering requirements, process
plant and dust suppression water demand at the deposit scale and NAP scheme seasonal utilisation. Satellite
deposits with predicted surplus or deficit water balances are highlighted, and potential water management options
are provided. The water balances are developed based on the mine plans provided by RTIO as detailed in
Section 2.2.
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2 Background

2.1 Locations and mine nomenclature

The following nomenclature definitions have been adopted for the GBO mine operations consisting of hubs,
deposits, pits and stages for interpreting mine plan water balances.

A hub is defined by the location of ore processing facilities including plant(s) and train load out facilities. GBO has
been split into two operational hubs, BS4 and B2N.

The BS4 hub currently consists of the following infrastructure with associated water demand:
. ~46 Mtpa dry plant (Calibre, 2018a);

. train load out (TLO);

. Boolgeeda Airport;
. BS4 / Nammuldi mine village; and
. mine administration and maintenance buildings.

The B2N hub currently consists of the following infrastructure with associated water demand:
. ~43 Mtpa Nammuldi wet plant and associated WFSF;
. 10 Mtpa Brockman 2 dry plant (Calibre, 2018b);

. 10 Mtpa CSI dry plant (Calibre, 2018b);

. B2N TLO;
. B2 and Jerriwah mine villages;
. mine administration and maintenance buildings, and

. NAP scheme.

A deposit is defined as representing a geographical area with naturally occurring accumulations of minerals of
sufficient size and concentration to represent economic value. A deposit may comprise of multiple pit shells with
the ore either sent to a primary crushing plant or haul road to a hub. Thus, multiple deposits can contribute ore to
a hub. Currently Silvergrass East (SGE) is the only satellite deposit that comprises a primary crusher. The 20 Mtpa
SGE primary crusher is linked back to B2N hub via a conveyor to provide ore feed to the Nammuldi wet plant

(13-15 Mtpa) with ~5 Mtpa diverted as dry feed. A second satellite deposit, Brockman Syncline 1, is proposed to
have its own 25 Mtpa crusher and conveyance to provide feed ore to BS4 hub.

Pit shells are defined as representing the design mine pit void used to calculate total material movement per bench
elevation. Pit shells are often split into Stages (or sub pits) within mine plans with the stages representing pit wall
cutbacks. Several pit shells may be associated with a deposit.
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For this assessment water balances are aggregated and calculated at the deposit scale with balances resolved
individually to determine the surplus water available to contribute to either BS4 or B2N hub level balances.

In this manner the deposit scale balances are rolled up within hub scale water balances and account for all operating
infrastructure demands and dust suppression needs to estimate future water surplus or deficits at the hub level.

The following geographical descriptions are applied consistent with mine plan allocations for the deposits. GBO
includes all operations and satellite deposits associated on the Brockman Syncline and immediate Hamersley Group
deposits located to the north of the Brockman Syncline along Caves Creek (Figure 2.1).

The BS4 hub comprises the BS4 plant operations and deposits, mine village, airport and train loadout; and all
satellite deposits located on the southern limb of the syncline from BS4 in the west to BS3 (Figure 2.2). Brockman
Syncline 1 (BS1) has been included in BS4 hub mine plans for processing through the BS4 high grade plant, but
geographically sits on the northern limb of the Brockman Syncline west of B2N (Figure 2.2). The destination hub for
some deposits may vary as the study advances and optimisation of mine plans occur.

The B2N hub comprises the Brockman 2 Nammuldi mine operations and deposits, SGE and all other satellite
deposits located on the northern limb of the Brockman Syncline from Nammuldi Lens AB in the west to MMJ and
Creekside around the northern tip of the syncline; and deposits located to the north of the Brockman Syncline along
Caves Creek (Figure 2.3). The NAP is located near the B2N hub and comprises 19 pivots for use of surplus dewatering
water for irrigation.

Deposits and pits associated with B2N and BS4 are presented in more detail in Section 3.2.1 and Section 3.2.2
respectively.
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2.2 Greater Brockman Operations project

Options for GBO development are being refined via RTIO Study process comprising concept level through to
Implementation. GBO project is currently at the Pre-feasibility (PFS) level of study. The following documents have
been reviewed to understand the development options;

. Greater Brockman Syncline 4 OoM Basis of Design (BoD) (Calibre, 2018a); and

. Brockman 2 Nammuldi Regional OoM BoD (Calibre, 2018b).

The Greater BS4 OoM BoD study comprises two main objectives:

. to optimise the development sequence of new deposits to sustain BS4 at ~46 Mtpa; and
. to test expansion options, including revising wet processing assumptions.

The BS4 expansion involved a number of plant type options for additional ore processing of between 15 and
30 Mtpa supported by a new rail loop and train load out facility.

The B2N Regional OoM BoD study comprised the following objectives:

. to identify the optimal deposit development strategy to meet business wide system production of 380 Mtpa;
and
. to provide business optionality to sustain the existing combined dry plant capacity of 20 Mtpa at Brockman 2

and CSl plants (10 Mtpa + 10 Mtpa).

The B2N expansion options involved a number of plant type options for additional ore processing of between 20
and 25 Mtpa supported by a new rail loop and train load out facility at the undeveloped Nammuldi Lens G deposit.

The BoD documents for Greater BS4 and B2N Regional OoM'’s included provision for the construction of primary
crushing facilities at the deposits of BS1, Brockman Syncline 3 (BS3), and Brockman Syncline 3 Extension (BS3 Ext) /
Lens G. Primary crushed ore would be sent from these deposits via overland conveyors to the ore processing
facilities at either BS4 or B2N hubs for secondary processing. For the water balance assessment a ‘crush and convey’
scenario, including a primary crusher water demand at the deposit level, has only been defined for the SGE and BS1
deposits (BS1 East and BS1 West combined — refer to Section 2.3).

2.3 Water balance assessment approach

Water balance cases for each deposit have been developed based on the requirement to sustain current cumulative
production. The water balances are developed for the 24-year period from 2022 to 2045 inclusive, as defined by
the mine plans and available dewatering forecasts. The GBO water balance has been developed using the Goldsim
modelling software which provides a robust approach to structure and links relevant input data, defines relevant
water balance calculations and operational constraints, and undertake the assessment of relevant water
management measures and options. Model dashboards have been included in the water balance model to allow
RTIO to efficiently assess surplus and deficit outcomes given water management options.

The assessment outlined in this report has been constrained to the review and definition of hub level water balances
for the BS4 and B2N hubs only, including the influence of defined scenarios on the respective hub balances.
Potential water management options and measures to manage predicted water surplus (or deficit) conditions,
defined by the final hub water balances, are to be addressed separately by RTIO.

For this assessment water balances are aggregated and calculated from the deposit scale with balances resolved
individually to determine the surplus water available to contribute to either the BS4 or B2N hub level balances. In
this manner the following assessment steps are accounted for in the balancing process:
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. Firstly, the deposit scale balances are calculated accounting for local dust suppression water requirements,

. Secondly, deposit level water balances are rolled up within a sub-hub level balance accounting any specific
operating infrastructure demands, ie primary processing, and water supply inputs that may occur at the level
below the hub balance; and

. Finally, sub-hub water balances are aggregated up to hub level water balances, accounting for hub level
water demands and water supply as well as options to combine sub-hub balances through existing water
transfer pipelines, to estimate future water surplus or deficits at the hub level.

It should be noted that SGE represents the only specific (existing) sub-hub deposits for the purpose of the GBO
water balance assessment, due to the presence of primary processing (primary crusher) water demands at the
deposit level. In addition, to maintain groundwater dependent ecosystems at Palm Springs groundwater flow will
require supplementation during operations and into closure (refer to Section 3.4.3iii). BS1 deposit sub-hub level
water balance scenarios are also included (as potential future operational scenarios) to provide flexibility to review
the influence of including or excluding a primary processing option at the deposit.

This process of progressive and scaled water balance estimation is broadly summarised in Figure 2.4.

Deposit Balance Sub-Hub Balance Hub Balance Management Options Final Hub Balance
 Dewatering (Input) * Aggregate deposit * Aggregate sub-hub « Existing options e Managed
« Demand (Output) balances balance  New inter-hub transfer balance
* Deposit level ¢ Hub level supply /demand « Extensible options * Unmanaged
supply / demand e Silvergrass & B2N hubs « New options surplus/deficit
only
Figure 2.4 Water balance assessment hierarchy
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3 Data sources

3.1 Overview

The following data and information have been adopted for the development of GBO deposit and hub level water
balances:

. Mine plans used to develop estimates of dust suppression demand and inform dewatering estimates are
summarised in Section 3.2;

. Water supply data sources, including dewatering estimates and other mine water supplies, are summarised
in Section 3.3;
. Data and assumptions used to develop deposit and hub level estimates of process and non-process water

demands are summarised in Section 3.4; and

. Information and assumptions associated with the definition of existing surplus water management
infrastructure and options are summarised in Section 3.5

3.2 Mine plans

Mine plans provide detail of the future schedule of pit operations, total material movement and rate of vertical
advance, for the given version of the mine plan. As such they determine where and when dewatering is required
and where water demand is required for determining future site water balance forecasts. Deposit level estimates
of dust suppression demand (refer to Section 3.4.2) are estimated directly from total material movement rates
taken from the mine plans.

Two mine plans are relevant to the GBO water balance for the hubs detailed in this assessment and these plans and
the source mine plan file (provided by RTIO) are summarised in Table 3.1 below. The mine plans include deposits,
pit shells and pit stages with a corresponding schedule of when and how much total material is to be mined from
each bench elevation in a stage. The mine plan data commence from 2022 in annual increments and information
has been collated for the relevant deposits to the end of 2045. A summary of total deposit material movement
forecasts for each of the three hubs is presented in Figure 3.1

Table 3.1 GBO mine plans

Hub Mine plan source filename

Brockman 4 BS1 _END_PFS_01E_Bench_Progression.xlsx
Brockman 2 Nammuldi (includes SGE) NAM_LOM_TMM_15-2-21

It should be noted that mine plans represent a snapshot of material movement across the hub deposits at the time
of the mine plan development, which may vary between different mine plan versions. Therefore, changes to either
mine plan may invalidate assumptions used in developing and assessing the individual deposit scale water balances.

P190548 | RP3 | v2 9
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3.2.1 B2N hub

There are eight deposits included within the B2N hub comprising Nammuldi Lens CD, EF, AB and G,
Brockman 2 (BS2), Brockman 2 East Detritals (B2ED) and BS3 Ext. There is a single Silvergrass hub deposit, namely
Silvergrass East (SGE), included in the Nammuldi mine plan. These eight deposits comprise of 23 pits and 59 stages.

All deposits have a BWT component except for BS2 which does not include a dewatering forecast. A summary of
the B2N hub deposits and pits, including the Silvergrass deposit, is provided in Table 3.2, including the estimated
BWT period, from dewatering estimates, or an indication that the pit development and mining is fully above water
table (AWT) and therefore does not contribute dewatering volumes to the balance.

Other satellite deposits are not included within the current Part IV proposal and have not been included in this
water balance. Where the mine plan forecast extends beyond 2045 the material movement tonnes and dewatering
forecasts have not been considered for the development of water balance forecasts.

Table 3.2 B2N and Silvergrass hub deposit and pit summary

Deposit Pits Stages Mining from Mining to BWT from BWT to
B2ED 5 9 2022 2029 2022 2025
BS21! 3 9 2027 2034 AWT AWT
BS3 EXT 5 5 2025 2041 2023 2041
Lens AB 2 6 2022 2043 2022 2028
Lens CD 1 3 2022 2036 2022 2036
Lens EF 2 1 10 2022 2044 2022 2045
Lens G 1 2 2025 2035 2023 2033
SGE 5 15 2022 20403 2022 2040

1 All mining assumed to be AWT
2 Lens EF includes mining beyond 2045
3 mining at Silvergrass assumed to finish in 2040, although mine plan include small material movements beyond 2040
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3.2.2 BS4hub

There are six deposits included within the BS4 hub comprising BS1 East (BS1E), BS1 West (BS1W), BS3, BS4,
Brockman Syncline Marra Mambas (BSMM) and Brockman Syncline M and N (BSMN). According to the BS4 mine
plan, these six deposits comprise 39 pits and 107 stages. Every deposit of the BS4 hub has a BWT component. A
summary of the BS4 hub deposits and pits is provided in Table 3.3.

Table 3.3 BS4 hub deposit and pit summary

Deposit Pits Stages Mining from Mining to BWT from BWT to
BS1E 3 17 2025 2044 2024 2044
BS1W 2 18 2030 2045 2031 2045
BS3 2 3 2030 2044 2041 2044
BS4 20 47 2022 2045 2022 2045
BSMM 6 11 2022 2045 2022 2044
BSMN 6 11 2027 2040 2031 2044

3.3 Water supply

3.3.1 Water quality assumptions

A review of potential water quality requirements for water management has not been included as a component of
this water balance assessment. Groundwater quality is largely consistent across the Brockman Syncline with fresh
to brackish (600-1400 milligrams per litre (mg/L) Total Dissolved Solids (TDS)).

It is therefore assumed that water quality across all deposits is of suitable quality for the respective water uses and
demands including mineral processing, dust suppression and potable supply. Potable supply demand for mine
camps and administration buildings requires further investigation to ensure suitable dewatering bores can be
quarantined to provide secure and reliable future potable water supply requirements of sufficient quality.

The water balance further assumes that dewatering from the BWT deposits will not be impacted by acid mine
drainage (AMD) influences on groundwater systems over time. It is noted that potentially acid forming (PAF)
material has been documented at Lens CD (Strategen, 2012) and the BS4 pits (RTIO, 2014).

3.3.2 Dewatering

Water supply for mineral processing and dust suppression is often integrated with dewatering requirements, or if
dewatering is insufficient to meet demand, supplemental water will be sourced from dedicated water supply
borefields. The use of dewatering for water supply mitigates potential impacts from unnecessary groundwater
extraction and drawdown; reduces or removes capital costs of developing alternative supply borefields and
decreases requirements to manage and dispose of surplus water.

Dewatering estimates for each deposit included in the Greater Brockman Syncline were derived from deterministic
numerical groundwater models conducted by RPS and RTIO internal WRE team. A summary of the dewatering data
sources provided for the water balance assessment and allocation of respective deposit (and pit) level dewatering
estimates defined in each model are summarised in Table 3.4. Total hub level dewatering estimates, for deposits
detailed in Table 3.4, are presented in Figure 3.2.
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Two scenarios have been provided for BS1 East and BS1 West, referred to as homogenous and heterogeneous
model scenarios (as shown in Figure 3.2), which incorporate the influence of alternative assumptions for modelled
hydraulic conductivity. For developing the water balance assessments presented in this report, only the
heterogenous BS1 (East and West) deposit dewatering estimates have been adopted.

The heterogeneous dewatering estimates represent a more conservative estimate in terms of total abstractions
over the forecast period (ie 7% higher volume than the total homogenous dewatering volume estimate). As shown
in Figure 3.2, at the BS4 hub level, total annual dewatering volumes are approximately equivalent for the predicted
peak BS1 dewatering period (2022 to 2025), with the BS1 heterogeneous dewatering scenario resulting in
marginally lower hub level dewatering estimates (1.5 to 3.0 ML/d lower) for the 2026 to 2036 period and higher
hub level dewatering estimates (2.0 to 4.0 ML/d) for the 2037 to 2045 period.

RTIO have advised that numerical modelling for Silvergrass dewatering estimates includes a predicted managed
aquifer recharge (MAR) rate, currently being investigated as an option in relation to recovery of groundwater during
operations and post closure. This SGE MAR rate varies annually with an average rate of 4.88 ML/d for the
groundwater modelling period of 2020 to 2040, ranging from a minimum rate of 3.69 ML/d (2025) to a maximum
of 5.61 ML/d (2040). For completeness in the water balance assessment process the modelled MAR rate has been
included as a water demand/requirement in the calculation of the Silvergrass water balance to the end of the
simulation period (2045). It is most likely this demand will continue beyond cessation of dewatering at SGE as the
water table recovers at SGE pits, but the extent of drawdown expands in area.

Table 3.4 GBO numerical model and deposit dewatering summary
Model Filename Hub/Deposits Deposits
RPS Brockman Syncline PTO3 - B2N e BS2ED (Pit 8)1
groundwater model BSYNC_pitinflows_RTIO_Mining_Case.xlsx * BS3 Ext (Creekside and MM\ only)
BS4 e BS3
RTIO direct input Input_Data_GBO_BS1_BS4.xlsx BS4 e BS1IW?
e BSI1E?
e BS4
e BSMM
e BSMN
Nammuldi numerical model NAM_PRED_DRAIN_WELL.xlsx B2N e BS3EXT (DSL)?!
e Lens AB
e LensCD
e lensEF
e lensG
Silvergrass numerical model SGE_Dewatering and MAR.xIsx Silvergrass e SGE3

1 Pit level dewatering estimates combined to provide BS3 EXT deposit dewatering estimate.
2includes BS1W and BS1E homogenous and heterogeneous model run scenarios.
3includes predicted annual MAR rates— refer to Section 3.4.3iii.
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Figure 3.2 Hub level total dewatering estimates
3.3.3  Waste fine storage facility decant

The Nammuldi waste fine storage facility (WFSF) represents a closed water return system with the Nammuldi wet
plant. Saturated waste fines from the wet plant are disposed to the facility and water released from the deposited
slurry that ponds on the surface is returned to the plant via a decant pumping system. The total decant available is
based on the wet plant feed tonnes, operating days, moisture lost to saleable ore product (SOP) and the solids and
moisture content in the tailings.

An average daily WFSF decant return in the order of 238.6 m3/h (5.72 ML/d) has been estimated by RTIO. This water
inputis included at a constant rate over the model period (2022 to 2045) in the water supply available for B2N hub.

3.3.4  Potable supply - Southern Strike Valley and Eastern Potable borefield

During the 2004/05 BS4 PFS and Feasibility Study (FS) a potential deficit in process water supply from dewatering
to meet demand was identified. Consequently, the Southern Strike Valley (SSV) borefield and an
Eastern Potable borefield (EPB) were established to supply water to BS4 above that expected from the dewatering
estimates required to meet the mine plan. Both borefields had the added advantage of providing early dewatering
of some of the Brockman pits and supporting information on groundwater behaviour for improving conceptual
understanding. Historic water use from these two sources is provided in Figure 3.3. Mean annual abstraction from
these two supply borefields from 2010 to 2018 is around 3 ML/d (1.1 GL).

This supply will be assumed available at BS4, if required, prior to BS4 deposit Pit 18 commencing mining and
dewatering. An alternative potable water supply will be required once Pit 18 commences mining. Potable water
demand, for both BS4 and B2N hubs are included in hub water demand estimates (refer to Section 3.4.3i), therefore
it is assumed that a potable water supply option will be identified from future dewatering schemes.
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Figure 3.3 Historic water supply to BS4 hub
34 Demand assumptions

3.4.1 Overview

Water demands are defined at different levels of the water balance assessment, which are primarily related to the
assumed location and nature of the water requirement, namely:

. Deposit level demand, summarised in Section 3.4.2, assumed to be dominantly related to dust suppression
water use; and

. Hub level demand, summarised in Section 3.4.3, including wet/dry processing plant, camp potable, central
facilities potable and other hub level water demand.

Other water demands accounted for in the GBO water balance include:

. An optional BS1 crusher demand (summarised in Section 0) to be applied to the balance of the BS1E and
BS1W deposits; and

. A predicted MAR demand (summarised in Section 3.4.3ii) to be applied to the Silvergrass hub.

3.4.2 Deposit demand

i Dust suppression

Dust suppression water use at deposits is assumed to be a direct function of material movement at the deposit.

Estimates of dust suppression water use over the forecast period can therefore be calculated using mine plan
outputs of total material movement for individual deposits (refer to Section 3.2).
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Historically, dust suppression demand has been based on an assumed water use factor of 17.3 L/T across all hubs.
A review of annual mined tonnes and metered dust suppression water use has been undertaken by RTIO for the
period 2014 to 2020 for the BS4 hub and a more limited period of January 2020 to September 2020 for the B2N
hub. Dust suppression water use factors estimated for deposits within the two hubs are presented in Table 3.5. For
the water balance assessment, the previous dust suppression water use estimate of 17.3 L/T has been adopted for
the SGE deposit demand. A summary of deposit dust suppression water demand estimates totalled to a hub level
are presented in Figure 3.4.

Table 3.5 Dust suppression water use factors

Hub Dust suppression water use factor (L/T)

B2N 16.87

BS4 22.23

Silvergrass 17.30
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Figure 3.4 Hub level total deposit dust suppression demand estimates

ii BS1 crusher demand

A BS1 crusher demand (for crush and convey scenarios) of 3.5 ML/d is assumed to be applicable to BS1 East and
BS1 West deposits and is applied at a constant water use rate only used when material movements occur (ie from
2025 onwards). BS1 East and BS1 West deposit level water balances are combined to a total BS1EW balance for the
calculation of a total deposit level water balance under the crush and convey scenario.
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3.4.3 Hubdemand
i B2N and BS4 processing and non-processing demand

Hub level water demands for B2N and BS4 have been estimated by RTIO based on a review of monthly metered
water usage for the period January 2020 to October 2020. Daily hub water demands for B2N and BS4 hubs, including
metered water uses included in the analysis, are summarised in Table 3.6.

For both the B2N and BS4 hubs, the fixed plant represents the dominant water use; accounting for approximately
98% and 57% of total water use, excluding dust suppression, at the B2N and BS4 hubs respectively.

The updated water demand estimates for the B2N and BS4 hubs represent a significant demand reduction to the
assumed hub demands defined for the previous GBO water balance assessment (EMM 2020). B2N demand is
reduced from 25.57 ML/d to 15.57 ML/d (a 57% reduction) and BS4 demand is reduced from 9.97 ML/d to 4.24
ML/d (a 39% reduction). These reductions are likely a reflection of the inclusion of dust suppression in the hub level
metered water use data adopted in the previous assessment (EMM 2020) whereas the updated demand analysis
provides a more reliable estimate of metered dust suppression specific water demand to be applied at the deposit
level (refer to Section Table 3.5 above).

Table 3.6 Hub water demand estimates
Hub Hub water Demand sources
demand (ML/d)
B2N 15.57 Fixed plant (Nammuldi wet plant) and potable water use
BS4 4.24 Fixed plant (BS4 dry plant), camp potable, central facilities potable and other metered water use.

Daily estimates of hub level water demand have been adopted at a constant rate over the 2022 to 2045 water
balance forecast period.

