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Executive summary

Introduction

BHP Iron Ore Pty Ltd (BHP) is progressing the Definition Phase Study (DPS) design of the Orebody 17 (OB17) Swan
and Orebody 18 (OB18) De Grey in-pit tailings storage facilities (IPTSFs) as part of the Jimblebar Beneficiation (JBB)
Project.

This report presents a DPS Conceptual Exposure Model (DPS CEM), which is updated from the Selection Phase Study
(SPS) CEM, and utilises information from geotechnical, hydrological, hydrogeological, geochemical and closure studies
undertaken by WSP Australia Pty Ltd (WSP).

Objective and scope

The objective of the DPS CEM is the conduct of a risk assessment to assist BHP with management actions during the
IPTSF operations and closure phases and to comply with legislative obligations. The DPS CEM risk assessment focuses
on the source-pathway-receptor (SPR) linkages for emissions associated with the Swan and De Grey pits and potential
human and ecological receptors for the operations phase (expected to be Financial Year (FY) 29 — FY 49) and closure
phase (post 2050).

Operations comprises active tailings deposition from FY29 to FY31 as part of the first fill, and subsequent fill phases
(“topping up” cycles) through to FY48 prior to closure implementation. The land use during operations is assumed to be
an operational mine site.

The closure phase is expected to occur from FY51 once tailings deposition has ceased. A range of closure options were
assessed in previous parts of the project, incorporating a number of factors including assessment of human health and
environmental risks. The preferred closure option was assessed as Closure with Partial Backfill, which has been adopted
in the CEM. The final land use at closure has not yet been confirmed but based on current information and for the
purpose of the CEM, it is assumed to be native ecosystems and potentially some limited grazing'.

The scope of the DPS CEM is limited to predicted conditions and emissions, particularly related to water quality, as
presented in the reports of the various associated studies and does not consider current environmental conditions. The risk
assessment focuses on ecological and human receptors, excluding occupational and safety risk?. This is consistent with
the Western Australian Department of Water and Environmental Regulation (DWER) Guideline: Risk Assessments.
Risk assessment approach

The risk assessment component has been carried out according to the DWER Guideline: Risk Assessments, as the
relevant regulatory risk framework. Risk ratings are calculated as a function of likelihood and consequence. The general
method outlined in DWER guidelines is as follows:

— Identify the risk events through SPR analysis.
—  Establish the consequence of each risk event.

—  Establish the likelihood of each risk event.

! The stability of any pit voids and post-closure rehabilitation measures such as revegetation over tailings would need to be
considered and assessed to ascertain suitability for grazing; however grazing has been included for completeness.

2 1t is expected that health and safety risks to workers during operations or physical safety risk to the community during closure will

be assessed and managed via other mechanisms.
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—  Apply a risk rating using consequence criteria and likelihood criteria.

—  Determine the risk rating via the risk rating matrix.

Uncertainties

The key uncertainties that impact on the CEM assessment are summarised below.

— The reliability of the water balance, hydrogeological, and geochemical modelling used to inform the CEM, including
their inputs, assumptions, and outputs. In particular, the results of the high-level studies conducted for the closure
phase, which were based on an alternative closure option, should be considered indicative and refinement may allow
a more definitive risk assessment.

—  Derivation of Hazard Quotients (HQ) based on national or international guidelines and screening criteria which may
not reflect local ecosystems in the area, including their type, habitats and exposure durations; this likely
overestimates the risk, which could be refined with more site-specific data on ecosystems likely to be present.

Further discussion on these and other uncertainties is provided in Section 7.

Conclusions

The CEM assessed potential risks to ecological and human receptors posed by chemical stressors associated with the
Swan and De Grey IPTSFs using the DWER guideline methodology. The risk ratings of complete SPR linkages
associated with operational and closure phases are summarised below.

Operations

No high-risk ratings were identified for Operations. Two medium risks were identified and are summarised below. The
remaining risk ratings were low.

Medium Risk

—  Seepage of IPTSF waters through base and/or pit walls to groundwater resulting in impacts to groundwater
dependent ecosystems (subterranean fauna and riparian vegetation), and the migration of seepage-impacted
groundwater from the IPTSFs to the OB31 dewatering system and subsequent disposal of surplus water to the receiving
environment resulting in impacts to surface water aquatic ecosystems and native terrestrial flora and fauna.

—  Entry to IPTSF containment and subsequent direct contact with or ingestion of waste fines and/or supernatant water
by native terrestrial fauna.

Operations Risk Ratings are outlined in Section 5.7 and Table 5.20.
Downstream water quality during operations

Downstream water quality modelling was also conducted to assess water quality parameters at OB31 during operations.
It considered a mixture of pond seepage and natural groundwater in proportions indicated by the groundwater modelling
as a time series (on a monthly basis). The screening assessment of downstream water quality indicates that TDS and
barium exceed the screening criteria (see Section 5.6.4).

Of the exceedances, one high seepage scenario (during sustained seepage in the late stages of the operational period)
showed Barium with a HQ >5. In summary, downstream water quality (at entry into the groundwater system) may have
concentrations of PSOIs exceeding adopted screening levels. However, barium is noted to be naturally elevated in the
groundwater, so the risk from JBB may be lower than indicated.
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It’s also important to note that - for barium as well as for other risks - hazard quotients are based on inherently
conservative guidelines that generally assume long-term exposure, which is not necessarily the case in the JBB context
(as discussed in Section 4.2) and a more detailed assessment may show a lower risk than indicated.

Closure with Partial Backfill

No high-risk ratings were identified for the partial backfill closure strategy. The medium risks for Closure are similar to
those for Operations and are summarised below; the remaining risk ratings were low.

Medium Risk

— Seepage of IPTSF waters through base and/or pit walls to groundwater resulting in impacts to groundwater
dependent ecosystems (subterranean fauna and riparian vegetation communities).

—  Entry to IPTSF containment and subsequent direct contact with or ingestion of waste fines and/or intermittent pond
water by native terrestrial fauna within in-pit ponds.

The assessment of water quality at the receptors was not in the scope of this assessment and modelling has been
conducted for operational downstream modelling at OB31 only. As such, medium risk is warranted which also considers
incomplete understanding of the water quality at the receptors.

Closure Risk Ratings are outlined in Section 6.7 and Table 6.2.

Recommendations

Reducing uncertainties

Additional assessment and modelling works are recommended to reduce uncertainties in the CEM risk ratings and refine
the outcome, including:

Operations and Closure

—  Collecting and/or assessing additional background environmental data to increase understanding of naturally
elevated constituents in the area, and to increase confidence of the use of derived Site-Specific Trigger Values or
modify where relevant.

It may also establish baseline conditions to assist with understanding any significant impacts on the environment
(such as pipeline spills) and the requirement for cleanup.

Closure

— Updating the geochemical studies and water balance and water quality modelling, to be more specific to Closure
Option without Backfill. This could allow the seepage risk to groundwater to be refined, and the identification of
potential receptors that may be impacted.

—  The preferred Closure Option (original Option 2, with partial backfill) incorporates the tailings material being
capped after the period of consolidation with a benign material (indicated to be waste rock covered by locally
sourced surface soils). Assessment of the cover material is outside of the scope of this CEM. However, it is
recommended that the suitability of the cover material in relation to chemical exposure risks of humans and wildlife
is assessed prior to use.

Risk control and mitigation measures

A number of engineering and management measures are recommended to protect the local environment and ecosystems,
including human health. These include protection of air quality and soil, groundwater and surface water (from tailings
delivery systems, decant water and tailings slurry deposition) and are outlined in the Risk Assessment tables for
Operation (Appendix D) and Closure (Appendix E).
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The recommended control measures for the two highest-risk scenarios identified for Operation and Closure (both
classified as medium risks) are:

a  Seepage of IPTSF waters through base and/or pit walls to groundwater resulting in impacts to groundwater
dependent ecosystems and to aquatic ecosystems and native terrestrial flora and fauna from migration of
seepage-impacted groundwater to surface water.

Risk controls could include:
—  Monitoring of groundwater and surface water quality and quantity (water level, flow).
—  Continued operation of dewatering system to manage seepage.

b  Entry to IPTSF containment and subsequent direct contact with or ingestion of waste fines and/or supernatant
water by native terrestrial fauna and aquatic ecosystems within in-pit ponds.

Risk controls could include:
—  Exclusion bunding around pit to discourage access.
— Routine surveillance program, including regular fauna checks.

These recommendations are in addition to the management measures outlined in the IPTSF Closure Strategy
(WSP, 2024j).
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1 Introduction

BHP Iron Ore Pty Ltd (BHP) has commissioned WSP Australia Pty Ltd (WSP) to conduct geotechnical, hydrological,
hydrogeological, geochemical, and closure studies for the Definition Phase Study (DPS) for the Jimblebar Beneficiation
(JBB) De Grey and Swan In-pit storage facilities (IPTSFs). The existing pits are currently referred as orebody (OB)18
De Gey and OB17 Swan. The key purpose of the DPS is to pre-emptively secure a deposition location for tailings
processed at a proposed beneficiation plant at Jimblebar.

As part of the DPS,; this report presents the Conceptual Exposure Model (DPS CEM), an update to the SPS CEM

(WSP, 2023a). At the direction of BHP, the DPS CEM incorporates a high level risk identification summary that
considers the potential risks of the project on water resources and ecological and human receptors within the surrounding
environment at a regional scale.

1.1 Purpose

This report presents the updated DPS CEM that includes a revised risk assessment of chronic exposures and effects to
human and ecological receptors, using based on the outcomes of the associated studies listed below.

The following studies have been used to inform the development of the DPS CEM.
—  Conceptual Exposure Model (Selection Phase Study) (WSP, 2023a).

—  Slope stability assessment (WSP, 2024a).

—  Water balance model (WSP, 2024b).

—  Tailings deposition (WSP, 2024c).

— Consolidation modelling (WSP, 2024d).

—  Water quality modelling (WSP, 2024e).

—  Groundwater assessment (WSP, 2024f).

Specifically, the DPS CEM focuses on the complete source-pathway-receptor (SPR) linkages for exposures associated
with the Swan and De Grey IPTSFs * and human and ecological receptors for both operations (pre-2051) and closure
(post-2051). The DPS CEM incorporates the selection and design of a Preferred Investment Alternative (PTA) for closure
which is understood to be partial backfill, as described in Section 7.1.1 (WSP, 2024g).

This work has been performed in accordance with the CEM objectives outlined in Section 3.2.3 of Proposal for Jimblebar
In-Pit Tailings Storage Facility Definition Phase Study (reference number: PP135736-001-R-Rev2, dated
24 November 2022).

3 Via air (dust), surface water and groundwater pathways.
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1.2 Background

1.2.1 Extractive mining operations

BHP Western Australian Iron Ore (WAIO) currently operates iron ore mining in the Pilbara region of northern Western
Australia and processes the ore in four processing hubs (i.e., Newman, Jimblebar, Mining Area C, and Yandi). The
Jimblebar Hub, located approximately 35 km east of the town of Newman, includes the following orebodies:

—  Orebody 17 (Swan OB17) and Orebody 18 (De Grey OB18) — Extractive mining operations, concluded in 2020.

—  Orebody 31 (OB31) — still operating.

The activities conducted at the Jimblebar orebodies consisted of above and below water table open pit mining, with
dewatering infrastructure utilised to abstract groundwater for access to below water table ore.

The locality of the project site is presented on Figure 1.1 on the following page.
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1.2.2 Context of the IPTSF

An Identification Phase Study (IPS) was undertaken in 2020 to consider the development of an in-pit strategy for the
disposal of tailings produced at the Jimblebar operation (SKR, 2020). The IPS considered numerous pit options for the
IPTSFs but recommended the De Grey Pit. The IPS presented the findings of the conceptual tailings deposition,
hydrogeological, geochemical and environmental assessments. BHP undertook a trade-off study based on technical,
safety, environmental, and economic risks, to compare several options for tailings disposal solutions. In-pit storage of
short- and medium-term tailings was deemed the most appropriate option at the time, based on these considerations with
the De Grey and Avon Pits considered as the most beneficial for this option. An SPS was therefore required to better
understand the potential execution of this endeavour.

Previously, BHP commissioned Golder Associates (now WSP) to undertake the SPS tailings design, geotechnical,
hydrological, hydrogeological, geochemical, CEM, and closure studies for the De Grey and Avon Pits. A decision was
made to replace the Avon Pit with the Swan Pit primarily due to low capacity and high rate of rise in the Avon Pit. The
SPS was completed by Golder Associates in 2021.

The operations phase of the IPTSF is projected to occur from Financial Year 2028 (FY28) to Financial Year 2051
(FY51). Operations comprises active tailings deposition from FY28 to FY31 as part of the first fill, and subsequent fill
cycles through to FY47 prior to closure implementation (FY51) (WSP, 2024b). The tailings deposition process includes
deposition cycling between De Grey and Swan IPTSFs (i.e., 2-week on and off rotations). Once maximum tailings
elevation is achieved as part of the initial fill (FY28 to FY31), the in-pit TSFs will remain dormant to allow tailings to
consolidate, upon which subsequent filling phases will commence again until FY47 (WSP, 2024b). Closure
implementation (post FY51) will involve a period of tailings consolidation (consolidation rate <Im/yr for the tallest
tailing column will be reached in 2086 for De Grey and 2072 for Swan), until the final landform can be achieved.

The available capacity in the pits is 13.78 Mm?* at maximum tailings elevation for De Grey and 10.80 Mm? at maximum
tailings elevation for Swan. The Swan Pit consists of two (east and west) individual storage units separated by an internal
high point (also referred to as an internal spill point) (Figure 1.2). Above this high point, the pit acts as a single storage
unit (WSP, 2024b). The Swan tailings deposition plan reflects this configuration whereby the east storage unit is filled
initially until it reaches the internal spill point, after which the western storage unit is filled.

The De Grey Pit consists of a single uniform storage unit for tailings deposition, starting at 474 m RL (WSP, 2024b).
Deposition within the Swan Pit has been considered into a dry pit whilst De Grey tailings deposition will be into an
existing pond. Decant pumping in both De Grey and Swan IPTSFs is proposed to commence at the start of tailings
deposition and maintains the pond within a specified operating range (1 m deep pond) (WSP, 2024b).
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2 Environmental Setting

2.1 Geology, Hydrology and hydrogeology

The Jimblebar operations are situated within three adjacent bioregions, consisting of the eastern portion of the Hamersley
and Fortescue subregions of the Pilbara, and the Augustus subregion of the Gascoyne.

The Hamersley Range and Fortescue Plains subregions (where Swan Pit and De Grey Pit are located) are typified by an
arid and tropical climate, with hot wet summers and cool dry winters. Rainfall is intense, seasonal, and variable

(DPIRD, 2021). Average annual rainfall is typically 300 mm, most of which falls during the summer as a result of rain
depressions and cyclones (BOM, 2021). These intense weather events tend to cause high flow ephemeral creeks, which
rapidly connect through drainage networks. Hot, dry, and sunny conditions in the Pilbara lead to very high evaporation
rates. As a result of these high temperatures and seasonal rainfall events, surface flow in creek systems within the Pilbara
region is generally brief and temporary, as a result of rainfall events. Recharge to the aquifers is typically via infiltration
following rainfall events where the host rocks are exposed, or via intermediary alluvial systems associated with surface
drainage.

The Swan and De Grey Pits are located on the south flank of Shovelanna Hill (Figure 2.1). The surface water catchment
divide borders the north and southwest sides of the Swan and De Grey Pits. Runoff from the ridge flows mainly to the
south and east towards OB31 Creek, an east flowing tributary of Jimblebar Creek. Runoff from the ridge also flows
towards the western side of the catchment divide, draining into the Shovelanna creek catchment, and runoff towards the
north, flows into the Fortescue River, catchment, and floodplain in the direction of Fortescue Marsh located
approximately 100 km to the northwest of the IPTSFs.

The aquifers at Shovelanna area comprise local orebody aquifers and a regional aquifer system.

The local orebody aquifers are found within the Marra Mamba Iron Formation and the Brockman Iron Formation and
are characterised by secondary permeability and porosity that have developed coeval with mineralisation. As is typical
for aquifers defined by secondary permeability and porosity, they tend to be less continuous which limits both total
aquifer storage and interconnectivity along strike. The spatial extents (and associated aquifer storage) are variable and
correlate with the size and interconnectivity of fractures.

The regional aquifer system, made up of Wittenoom Formation dolomites (Paraburdoo Member) and Tertiary Detritals
where present and saturated, extends from Ethel Gorge in the west (located about 18 km west of OB18) to OB31 in the
east.

Tertiary valley-fill sediments are developed along an east—west trending valley to the south of OB18, these are
approximately 50 m thick in this area and consist of an alternating sequence of alluvial, colluvial, acolian sediments and
calcrete. Where saturated, the valley-fill aquifer is expected to have a higher specific yield than the surrounding bedrock
aquifers. However, the monitoring data indicates, in general, unsaturated detritals occur around the OB18 pits.

The regional aquifers are the major pathways for groundwater flow in the region and under natural conditions
groundwater flow is westerly. No discharge areas or associated groundwater dependent ecosystems (GDE) have been
directly associated with orebody aquifers in the Shovelanna area.
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2.2 Environmental receptors

The key environmental receptors identified are listed below followed by a summary of related details.
— The Ethel Gorge Threatened Ecological Community (TEC) with respect to groundwater.
— The ecological systems of the surface water bodies in the vicinity of the pits, including riparian vegetation.

The dominant land uses in the region are grazing, native pastures, ecological conservation, mining and urban.
Unallocated Crown Land (UCL) and the Sylvania Pastoral Lease are the underlying land tenures occupying the Swan and
De Grey areas. Table 2.1 presents an overview of the surrounding land uses based on a 30 km search radius for
ecological receptors and wider for human receptors, including their location and relation to the proposed Swan and

De Grey IPTSF.

With respect to groundwater, the key environmental receptor is the Ethel Gorge TEC. While OB31 dewatering is
occurring, the seepage from the De Grey and Swan IPTSFs is not predicted to flow towards the TEC. However, seepage
from the IPTSFs is expected to flow towards the OB31 dewatering system and surplus abstracted groundwater from this
system is discharged to the Ophthalmia Dam Managed Aquifer Recharge (MAR) facility, which is adjacent to the Ethel
Gorge TEC.

The MAR facility consists of the dam, four recharge ponds, two infiltration basins, and an open earth canal. Excess water
from dewatering can be returned to the Ethel Gorge aquifer system via the Ophthalmia Dam MAR. The MAR maintains
groundwater levels within the Ethel Gorge aquifer system, which hosts the stygofauna TEC, maintaining water levels on
the TEC and the downstream Newman town potable water supply.

In addition, abstracted groundwater will also be injected into the Ninga MAR, which is approx. 1 km from the
Warrawandu water supply and mining camp.

Other environmental receptors include the ecological systems, including riparian vegetation, of the surface water bodies
in the vicinity of the pits, including creeks and minor drainage lines to the east downstream of OB31.

For the purposes of the CEM, it is assumed that the current land uses will persist beyond the life of the Swan or De Grey
IPTSF.
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Table 2.1 Surrounding land Uses

Direction from site |Land Use Activity/Features'

North — Lake Macdonald (19 km north)
— Kalgan Creek (19.5 km northwest)
— Sandy Creek (21 km northwest)

East — Jimblebar Creek (13 km downgradient)

— Jigalong Aboriginal Community? (60 km east)
— Carramulla Creek (23 km east)

— Coobina Chromite Mine (28 km southeast)

South — OB31 Creek (<1km south)
— Innawally Pool (16 km southeast)

— Sylvania Creek (22 km southwest)

West — Shovelanna Creek (<7 km downgradient)

— BHP Warrawandu Mining Camp (11.5 km west)

— BHP Warrawandu Water Supply Borefield (as above)
— Newman Water Reserve?® (~1 to 2 km west)

— Ninga MAR (~10 km west)

— Town of Newman and associated facilities and infrastructure* (31 km west)
— Parnpajinya Aboriginal Community® (31.5 km west)
— Major roads, such as Marble Bar Road (~18 km west)
— Ethel Gorge TEC (17 km west)

— Ophthalmia Dam (17 km west)

— Ashburton River (18 km west)

— Upper Fortescue River® (23.5 km northwest)

— Newman Airport (29 km southwest)

— Sylvania Station (28 km southwest)

— Southern reaches of the Fortescue River® (22 km southwest)

— Trugallenden Pool (18 km southwest)

Notes:
1)  Sensitive human health and ecological receptors down hydraulic gradient and within 10 km of Swan (OB17) and De Grey (OB18) are bold.
2)  Jigalong is an Aboriginal community of approximately 300 people, situated approximately 60 km to the east of Jimblebar.

3)  The boundary of the Newman Water Reserve encompasses the groundwater bores that supply the public drinking water for the town of
Newman. The IPTSFs are not located within the Newman Water Reserve, but it is adjacent to the eastern boundary of the reserve and has
been included in the receptor identification process for completeness.

4)  Facilities and infrastructure associated with the town of Newman include a wastewater treatment plant, cemetery, residential, commercial
and light industrial areas, and various recreational facilities (e.g., golf course, horse racing track, gun club and shooting range).

5)  Parnpajinya is an Aboriginal community of approximately 60 residents and 13 houses that is situated in the northern part of the town of
Newman.

6)  For the purposes of this report, the Fortescue River has been divided into the upper and lower reaches based on proximity above and below
the Ophthalmia Dam. The lower Fortescue River is outside of the scope of this investigation, due to its distance from the IPTSF.
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3 Scope of the DPS CEM

3.1 Overview

The DPS CEM described in this report builds upon the initial SPS CEM and is augmented by the updated
hydrogeological and geochemical studies and information received from BHP. To summarise, the following are the key
factors and elements considered in the development of the DPS CEM.

— Assessment of the potential risk of adverse effects to ecological and human receptors (excluding Occupational
Health and Safety risk*) in accordance with the Western Australian Department of Water and Environmental
Regulation (DWER) Guideline: Risk Assessments (DWER, 2020). Section 4 provides detail on the risk assessment
approach.

— Identification of water being the main pathway by which contamination may be conveyed away from the IPTSFs to
receiving environments. The focus of this report is on water resources and the associated modelling studies (surface,
groundwater, geochemical) conducted to inform water quality and quantity. Other transport pathways and exposure
scenarios were considered including exposure to fugitive dust and direct exposure to waste fines and/or ponded
water if receptors enter the TSF containment.

— Consideration of both operations and closure phases, expected to be from 2028 to 2050 (operations) and post-2051
(closure). Summaries of the operations and closure phases are provided in Section 3.1.

— Revision of the SPS CEM based on the updated understanding of the IPTSFs developed through the wider DPS, the
closure design and other related studies, which are summarised in Section 3.3.

The scope of the DPS CEM does not consider, with any specificity, the quality of the current surface and groundwater
quality and attributes. The state of the current water quality has been used in the identification of chemicals that may be
at elevated concentrations due to natural processes or existing mining activities. Prior work by BHP to develop
groundwater Site Specific Trigger Values (SSTV) (for a range of physical-chemical properties) and surface water SSTV
(for Total Dissolved Solids (TDS) and pH) for the region implicitly consider natural elevation in baseline surface water
and groundwater quality.

The DPS CEM does not consider current monitoring or modelling of future air quality (dust). WSP understands that BHP
monitors and manages current dust issues as a part of the wider Jimblebar Precinct. The DPS CEM assessment of dust is
based on a qualitative assessment and provides a discussion on likely dust management measures.

The approach taken to assigning risk ratings to each of the SPR linkages is described in Section 4.

The DWER (2020) risk assessment guidelines excludes employees, visitors, and contractors of the licence holder, and therefore
assessment of occupational health and safety related risk has not been included. Occupational health and safety risks to workers
during operations or physical safety risk to the community during closure will be assessed and managed elsewhere via other
mechanisms.
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3.2 Operations and Closure Phases CEM

The operations phase of the IPTSF is considered to occur from FY28 to FY51 (BHP, 2023b). Operations comprises
active tailings deposition from FY28 to FY31 as part of the first fill, and subsequent fill phases (“topping up” cycles)
through to FY47 prior to closure implementation (FY51). The operations CEM considered SPR linkages while tailings
are being deposited into the IPTSF during the first fill and subsequent fills, and the periods of consolidation between the
subsequent fills (up to FY51). The land use during operations is considered to be an operational mine site.

The closure phase of the IPTSF is considered to occur from FY51, once tailings deposition has ceased. The closure CEM
considers SPR linkages post-FY51, including a period of tailings consolidation before the final landform has been
achieved. The preferred closure option is partial backfill (discussed further in Section 6), with the final land use expected
to be native ecosystems and potentially some limited grazing. Note that the stability of any pit voids and post-closure
rehabilitation measures such as revegetation over tailings would need to be considered and assessed to ascertain
suitability for grazing.

3.3 DPS CEM Inputs

Key information used in the DPS CEM assessment has been sourced from the following documents and studies that were
prepared to support the DPS and Closure Design:

— Tailings Deposition Model - (WSP Ref: PS134791-WSP-ADL-MNG-MEM-017 Rev3 DPS Tailings Deposition
Update at De Grey and Swan pits) BHP Document Number 7731-A85248-VD-00004 Dated 30 September 2024.

— Tailings Consolidation Model - (WSP Ref: PS134791-WSP-ADL-MNG-REP-033 Rev2 DPS Consolidation
Modelling Update) BHP Document Number 7731-A85248-VD-00004. Dated 8 October 2024.

— Water Balance Model - (WSP Ref: PS134791-WSP-ADL-MNG-REP-026 Rev1) BHP Document Number
7731-A85248-VD-00018. Dated 29 October 2024.

— Groundwater Assessment - (WSP Ref: PS134791-WSP-PER-MNG-REP-065-Rev2 Groundwater Assessment) BHP
Document Number 7731-A85248-VD-00042. Dated 25 September 2024.

— Water Quality Model - (WSP Ref: PS134791-WSP-PER-MNG-REP-058 Rev3) BHP Document Number
7731-A85248-VD-00019. Dated 8 January 2025.

3.3.1 Links between water related components of DPS

WSP has completed a number of water-related assessments as part of the DPS design of the Swan and De Grey IPTSFs.
These water components each have separate objectives as well as interdependencies to other water related components on
the project. Figure 3.1 summarises the objectives of each component and its links to other water related components.
Ultimately all these components inform and are summarised in the detailed design reporting. Key studies informing the
CEM are discussed in the following sections.
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Figure 3.1 Links between water related components of the DPS

3.3.2 Project design elements

Information on known project design elements for the DPS was provided to BHP by Calibre® consultants. The

information included delivery and decant water pipeline routes and proposed measures to manage a failure of a pipeline
(BHP, 2024c).

3.3.3 Geochemical testwork of tailings samples

WSP Golder assessed the geotechnical and geochemical characteristics of five composite tailings samples, understood to
be representative of the tailings likely to be generated at the Jimblebar Beneficiation Plant (WSP Golder, 2022). The
tailings composite samples supplied by BHP have a ‘P2 Blend’ base with varying proportions of Joffre and Marra
Mamba tailings. The compositions of the tailings samples are presented in Table 3.1.

> CalibreQuadR, now part of WSP.
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Table 3.1 Jimblebar tailings composites samples

Sample ID P2 Blend (%) Joffre (%) Marra Mamba (%)
P2 Blend 100 0 0

High Joffre 40 60 0

High Marra Mamba 50 25 25

SPS Average Tailings Blend 52.5 40 7.5

High P2 82.5 10 7.5

Low P2~ - - -

BHP has indicated that SPS Average Tailings Blend and High P2 tailings are likely to be generated during the first five
years of Beneficiation plant operation. High P2 has also been assumed to be the representative sample for tailings
produced following the first five years of production as mining operations continue. Note that SPS Average Tailings
Blend and High P2 were previously named Average Blend and High Dales respectively in the tailings testwork report
and corresponding laboratory test reports. Further detail on the analysis is provided in “Jimblebar VD12 Variation:
Results of geotechnical and geochemical testwork on tailings composite samples” (WSP Golder, 2022).

WSP understand that two of the tailings blends, “SPS Average Tailings Blend” (formerly Average Blend) and “High P2”
(formerly High Dales), will be the predominant blends present in the IPTSFs (BHP, 2023c¢). Therefore, geochemical
analysis of these two blends has been considered in the CEM. The analysis results data for tailing solids and tailings
supernatant (slurry) water has been used in the development of the DPS CEM including the associated risk assessment
(Section 4).

3.34 Water balance

WSP developed an operations water balance model for the DPS using the Goldsim software (WSP, 2024b). The water
balance model estimated water surpluses and deficits of the IPTSFs during the operational phases. The mean water
quantity estimates provide a basis for the geochemical assessment (discussed in Section 3.3.5). In addition, the water
balances assisted with understanding pond behaviour during and in-between tailings filling phases to assess decanting
requirements to prevent overtopping during these periods. The water balance model presented the following sensitivity
scenarios:

— Climate scenario base case and two climate change scenarios using the Willis Towers Watson (WTW) dataset for
rainfall and evaporation mean monthly and annual projections provided by BHP. For the water quality model and
assessment in the CEM, only the shared socio-economic pathway (SSP) SSP5-8.5 scenario is simulated, as it
represents the worst-case wet scenario.

— Two seepage outflow scenarios have been assessed which reflect the outcomes of the groundwater study component
(WSP, 2024c). This includes base case and highest case seepage outflow scenarios.

A simplified water balance was also developed to represent the original Closure Option 1 conditions — Optimised
Without, OWO (WSP, 2023) - using the 90 percent tailings consolidated surface to represent the IPTSF closure landform
elevations. Note that the preferred closure option is now Partial Backfill (original Option 2), but additional modelling was
not seen as essential to provide sufficient indicative information to allow screening risk assessment.

The key inflow is rainfall-runoff, as decommissioning of the beneficiation plant removes the peak inflow of supernatant
water from tailings deposition. Two reporting catchment scenarios were assessed looking at the fate of the adjacent
Overburden Storage Area (OSA) final landform. One scenario assumes runoff from the final OSA landform crest reports
to the IPTSF closure pond (if the crest grading and/or diversions are not maintained during closure), and the other
assumes runoff is permanently diverted away from the IPTSF closure pond. The mean water quantity estimates for the
conceptual closure condition were also provided as a basis for the geochemical assessment (discussed in Section 3.3.5).
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3.3.5 Water Quality

WSP developed an updated operational water quality model (WSP, 2024¢). The model is developed from the mean water
inflow/outflow results of the water balance assessment (discussed in Section 3.3.4), tailings deposition modelling and pit
wall exposure mapping (WSP, 2024c¢), and laboratory testing ( (Golder, 2021a) and (WSP Golder, 2022)). The water
quality model output represents the potential water quality within the IPTSF decant pond and the ‘at-source’ seepage
composition from the decant pond. The model considered two sensitivity scenarios in addition to the base case:

— Base Case — comprising a mixture of scenarios with and without geochemical controls (such as equilibrium with
atmospheric CO2, precipitation of mineral phases and sorption onto precipitated ferrihydrite surfaces). The base case
scenario considers a mix between sensitive scenarios combining 80% geochemically controlled conditions and 20%
non-geochemically controlled conditions.

— Highest Case (also referred to as High Seepage) — considering tailings hydraulic conductance is assumed to be
2 times higher than those used in the Base Case.

— Climate Change — comprising scaling of the stochastic climate by the mean projected rainfall and evaporation data
for SSP5-8.5 scenarios from the WTW dataset provided by BHP.

Further information on the sensitivity tests is provided in the water quality modelling report (WSP, 2024¢). The base case

scenario (in both the water balance and water quality modelling) forms the models most expected outcomes based on the

information considered in the respective studies.

The water quality model outputs represent the potential water quality of the combined surface runoff going into the pit
catchment, including direct rainfall/precipitation and subsequent evaporation. Water quality was modelled for two
scenarios for the Swan pit and four scenarios for De Grey pit. The differences between scenarios are the inclusion of
OSA runoff and re-exposure of pit wall rock following erosion of consolidated tailings.

3.3.6 Groundwater Assessment

WSP undertook hydrogeological modelling to develop an understanding on how contaminants, present in the proposed
IPTSFs, would potentially impact upon groundwater conditions and environmental receptors (WSP, 2024f). The analysis
included predicting the potential seepage rates that may occur during the operational period of tailings deposition
(including top up events) and the subsequent consolidation phase until the end of the dewatering operation at OB31 in
2055. The analysis evaluated the potential dilution of concentrations of likely contaminants present in the tailings at the
OB31 dewatering system. Dilution factors were calculated with time, and dilution factors were calculated considering
three periods; initial condition, first filling seepage and sustained seepage. The average dilution factors have been
qualitatively discussed in relation to the pond water quality screening assessment, refer to Section 5.6.

3.3.7 Site investigation of PFAS in groundwater

Two targeted site investigations were undertaken, by ERM in 2022 and 2023, as part of a broader regional assessment to
understand the nature and extent of per- and poly-fluoroalkly substances (PFAS) in soil and groundwater at the Jimblebar
Mine Site ( (ERM, 2023). Six groundwater monitoring wells (JBCSGWO0001 — JBCSGW0006) were installed and
sampled in the vicinity of OB18 Pit and OB31 Pit. Analytical results for PFAS compounds were generally reported as
less than the limit of reporting (LOR) or below the adopted assessment criteria for ecological protection and human
health, with the exception of monitoring well location JBCSGWO006. In the first monitoring round (May 2022)
Perfluorooctane sulfonic acid (PFOS) at monitoring well location JBCSGWO006 (concentration 0.0012 pg/L) was
reported to exceed the PFAS NEPM Ecological water quality guideline value for freshwater 99% species protection (high
conservation value system) (criteria of 0.00023 pg/L). However, in the second monitoring round (November 2022) PFAS
analytical results were below the LOR, including PFOS which was reported as <0.0002 ng/L.

Therefore, PFAS compounds have not been included as a potential stressor of interest (PSOI) in the DPS CEM because
PFAS compounds were observed to be non-detect or at relatively low concentrations in groundwater in the vicinity of
OB18 Pit and OB31 Pit. WSP understands that BHP will continue to assess and manage PFAS in the wider Jimblebar
Precinct as a separate scope of works.
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2l Risk Assessment Approach

The risk assessment component has been carried out according to the DWER Guideline: Risk Assessments
(DWER, 2020), as the regulatory risk framework. Risk ratings are calculated as a function of likelihood and
consequence. The general method outlined in DWER (2020) is as follows:

— Identify the risk events through SPR analysis.
Establish the consequence of each risk event and apply consequence rating (Table 4.1).
Establish the likelihood of each risk event and apply a likelihood rating (Table 4.4).

Apply a risk rating using consequence criteria and likelihood criteria.

Determine the risk rating via the risk rating matrix (Table 4.5).

4.1

Risk events have been identified, as per DWER (DWER, 2020) by the process of identifying potential contamination

|dentifying risk events

(emission); a receptor which may be exposed to that hazard through an identified actual or likely pathway; and the
potential adverse effect to the receptor from exposure to that hazard. In summary, establishing potential SPR linkages.

4.2

The DWER (DWER, 2020) guidelines recommend the use of specific criteria for consequences to the environment or

Establishing the consequence - screening assessment

public health to determine the consequence rating for each identified potential risk event. The specific criteria are applied
at the receptor identified as most affected by the emission and considering the nature, value and sensitivity of the
receptor. This has been undertaken via a screening assessment process described below. Each risk event is assessed and
given a consequence criteria as per Table 4.1.

Table 4.1 Consequence criteria (DWER, 2020)
Consequence Consequence Description
Environment Public Health and Amenity’
Severe On-site impacts: catastrophic. Loss of life.
Off-site impacts local scale: high level or above. Severe adverse health effects or ongoing
Off-site impacts wider scale: mid-level or above. medical treatment.
Mid to long term or permanent impact to an area of high |Specific Consequence Criteria® are
conservation value. significantly exceeded.
Specific Consequence Criteria are significantly exceeded. Locall scale impacts: permanent loss of
amenity.
Major On-site impacts: high level. Adverse health effects or frequent medical
Off-site impacts local scale: mid-level. treatment.
Off-site impacts wider scale: low level. Specific Consequence Criteria exceeded.
Short term impact to an area of high conservation value. |High level impact to amenity.
Specific Consequence Criteria are exceeded.
Moderate On-site impacts: mid-level Adverse health effects or occasional medical
Off-site impacts local scale: low level treatment.
Off-site impacts wider scale: minimal. Specific Consequence Criteria are not likely
Specific Consequence Criteria are not likely met. met.
Mid-level impact to amenity.
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Consequence Consequence Description
Environment Public Health and Amenity’
Minor On-site impacts: low level. Specific Consequence Criteria are likely met.
Off-site impacts local scale: minimal. Low level impact to amenity
Off-site impacts wider scale: not detectable.
Specific Consequence Criteria are likely met.
Slight On-site impacts: minimal. Specific Consequence Criteria met
Specific Consequence Criteria met Minimal impacts to amenity
Notes:

1) Such as air and water quality, noise, and odour.
2) In this assessment, Specific Consequence Criteria are the screening criteria presented in Section 4.2.1).

It is common practice in human health and ecological risk assessment to undertake a screening assessment to establish if
any of the identified chemical hazards warrant further investigation. This involves a comparison of the available known
concentration of chemical hazard within the media under scrutiny (exposure concentrations) with published and
established risk-based guidance levels or SSTV (screening criteria). Risk-based guidance levels are generally derived
using the following factors:

— Toxicity of the agent — dose-response information to understand how much will cause an adverse effect.
— Generic exposure scenarios and assumptions — so the criteria can be applied broadly across a range of situations.
— Application of uncertainty and safety factors — to account for variation and uncertainty.

Screening assessments are inherently conservative, and it should be noted that an exceedance of a screening criteria does
not mean an adverse effect is imminent or even likely but is simply a trigger for further investigation.

— Firstly, screening criteria have several layers of conservatism or safety applied in their derivation and are set at levels
well below concentrations that may cause adverse effects, often by orders of magnitude That is, they err well on the
side of caution and are deliberately overly-protective of different environments (e.g., groundwater/groundwater
dependent ecosystems, surface water and/or terrestrial environments) and receptors (e.g., ecological fauna, livestock
or human health).

— Secondly, the environmental data used will often involve use of upper 90th percentile (P906) or maximum
concentrations that are unlikely to present most of the time in likely exposure situations. Note that in this assessment,
both the P90 and average chemical concentrations identified within the associated media have been used as the
exposure concentrations for screening purposes.

— Screening criteria are also usually derived using general exposure assumptions that are based on worst-case scenarios
to cover a wide range of situations and sensitive sub-populations. For example, the NHMRC Recreational Water
guideline values are based on the assumption that a person will consume 200 mL of water (approximately half a soft
drink can, or nearly a standard cupful) whilst swimming every day for a lifetime. In reality, these types of generic
scenarios do not generally occur and the screening criteria likely overestimate the exposure as a precautionary tactic.

The screening process against hazard-based guideline values tryically results in a ratio known as the hazard quotient
(HQ). The HQ is calculated using the equation below.

Exposure concentration

Hazard Quotient: HQ =

Screening criteria

The HQ is a measure of the margin of safety rather than a line identifying definite adverse effects. The margin of safety is
reflected in the size of the HQ. The smaller the HQ the larger the margin of safety.

6 P90 is the 90" percentile in the data set. That is 90% of the analysed sample concentrations will be lower than the P90 value.
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— If'the HQ is less than or equal to one, the exposure concentration is less than or equal to the screening criteria,
indicating that the chemical is highly unlikely to cause adverse effects and generally no further assessment is
required.

— Ifthe HQ value is greater than one, the exposure concentration is greater than the screening level. Given the
screening criteria are overly conservative in relation to risk of adverse effects, this assessment has adopted a HQ of
five (5) to be used as the trigger for further evaluation of the potential for risk to a specific receptor or receptors in
the site-specific setting.

This assessment has used the lowest screening criterion (i.e. most protective) in instances where multiple guideline values
where available for the one exposure scenario (e.g., where two groundwater SSTVs were available for one chemical).
Where the use of the alternative SSTVs results in a different outcome, this is included in the discussion.

4.2.1 Adopted screening criteria

The following provides the screening criteria that have been adopted for identified risk event and each media type. Note
that due to an absence of more site-specific criteria, many of the ecosystem screening criteria are derived from
international studies of plants, animals and ecosystems that don’t generally apply to Australian flora and fauna, due to
differences in soil types, climate, species types and other factors. Regardless, these criteria are not completely unrelated
and provide some basis to assess the consequence.

4211 Tailings solids screening criteria

In the absence of tailings-specific screening criteria, the tailings solids data has been screened against the following soil
quality guidelines grouped by potential receptors and listed in order of preference.

Table 4.2 Summary of tailings solids screening criteria.
Screening Criteria Guideline
Ecolo gica] National Environment Protection Measures (NEPM, National Environment Protection Council, 2013) Ecological

Investigation Levels (EILs) for Areas of Ecological Significance.

Canadian Council of Ministers of the Environment (CCME, 2023) Soil Quality Guidelines (SQG) for land use of
Residential/Parkland.

United States Environmental Protection Agency (US EPA, 2005) ecological soil screening levels (EcoSSLs).

Livestock Health CCME (2023) SQG for land use of Agriculture.

Human Health NEPM (NEPC, 2013) Health Investigation Levels (HILs) for Land Use Category C (Recreational).

US EPA (2023) Regional Screening Levels (RSLs) — Residential Soil adjusted for recreational exposure.

Notes:

1)  Assite-specific soil data for cation exchange capacity, pH, organic carbon and % clay is not currently available, estimated EILs have been
developed using generic soil parameters intended to be representative of the Jimblebar Hub.

2) US EPA RSLs for Residential settings have been increased by a factor of 4 (to account for differences in soil ingestion rates) to be more
representative of likely recreational exposure.

4.21.2 Water Screening criteria

The available water data, including tailings supernatant (dissolved and total), pond water quality modelling data, and
OB31 dewatering water quality outcomes, has been screened against the following receptor-specific water quality
guidelines.
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Table 4.3 Summary of receptor-specific water screening criteria.

Screening Criteria Guideline

Ecological Groundwater Jimblebar Groundwater SSTV SSTVs (Golder, 2015)°.

BHP Shovelanna SSTVs (HGG,2023)%.

Surface water Jimblebar Creek Surface water SSTV (BHP, 2018a)

Ophthalmia Dam Surface water SSTV (BHP, 2018a)

For parameters without ANZG (2018) 95% species protection Default Guideline Values (DGVs) for Freshwater®
surface water SSTVs, the | toxicants (i.c., for slightly to moderately disturbed systems)®

following were used: ANZECC and ARMCANZ (2000) physical chemical stressor DGV for tropical wetlands’
Livestock Livestock Drinking Water Trigger Value (low risk) (ANZECC,2000)
Human Health NHMRC and NRMMC (2011, updated in 2022) Australian Drinking Water Quality
Guidelines (ADWG)'

NHMRC (2008) recreational water guidelines (which refer to the ADWGs?).

Notes:

1)
2)

3)

4

5)

6)

7

Applies to total, not filtered (dissolved) concentrations.

NHMRC (2008) suggest a 10% increase in the guideline value can be applied when considering incidental ingestion of recreational water
during activities such as swimming, wading, fishing, and entry into water bodies. Due to the ephemeral nature of the creeks in the vicinity
of Swan and De Grey, the ingestion of waters is likely to be conservative apart from recreation in Ophthalmia Dam, but recreational
activities in and on Ophthalmia Dam are prohibited

These SSTVs were part of GWL Operating Strategy for Jimblebar (Document number 0019543, Version 4.0, dated 15 February 2018)
which forms part of the licence conditions for Licence to Take Water GWL158795(8). The Jimblebar SSTV are used in the first instance
given their regional relevance and approval by WA Department of Water and Environmental Regulation (DWER).

Groundwater SSTVs for Shovelanna Operations (“Shovelanna Groundwater SSTVs (2023)”) in Hydro Geochem Group (2023) Revision of
Site Specific Trigger Values for Groundwater Quality Monitoring (document number J-H-AU0062-001-R-Rev0, dated 23 June 2023).
While these SSTVs are more recent and specific for the Shovelanna area, they are yet to be approved by DWER. Therefore, in the interim,
both the Jimblebar SSTVs (Golder, 2015) and the Shovelanna SSTVs will be used in the screening processes.

In the absence of available water quality data (i.e., total dissolved solids, electrical conductivity) for OB31 Creek, it is assumed that the
Creek is a freshwater system.

In the absence of site specific information on the ecosystem description of OB31 Creek (e.g., water quality data) and considering the
historical and ongoing mining practices in the area, OB31 Creek is considered likely to be representative of a highly disturbed ecosystem
(and to which the 90% species protection levels may be applied). However, given the uncertainties in the CEM including the designation of
water quality of OB31 Creek and the limitations of the model outputs available to inform the assessment of risk, screening of water quality
against the 95% species protection levels (for a slightly to moderately disturbed ecosystem) has been used as a conservative assessment.

In the absence of site-specific criteria for phosphorous and total nitrogen based on West Australian River pools provided in ANZECC &
ARMCANZ 2000, Vol 2 (Section 8.2.2, Table 8.2.3).

4.3

Establishing the likelihood — exposure evaluation

The likelihood of a risk event has been rated using the likelihood criteria in Table 4.4 as per the DWER (2020) risk
assessment process. Rating likelihood has been informed by the outcomes of the associated studies listed in Section 3.3

combined with specialist evaluation of the risk event exposure scenarios and the factors associated with screening criteria

exposure assumptions.

Table 4.4 Likelihood criteria (DWER, 2020)

Likelihood Likelihood Description
Almost Certain The risk event is expected to occur in most circumstances.
Likely The risk event will probably occur in most circumstances.
Possible The risk event could occur at some time.
Unlikely The risk event will probably not occur in most circumstances.
Rare The risk event may only occur in exceptional circumstances.
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As discussed in Section 4.2, the screening criteria values are established using generic exposure scenario assumptions
that over-estimate exposure as a protective measure. These generic exposure factors include certain population
characteristics, behaviours, and exposure frequencies and durations in order to be valid for a broad range of applications.
For example, the Australian drinking water guidelines assume people drink 2 L of water per day; and the recreational
water guidelines are based on the ADWG values include the assumption that 200 mL of water is ingested during
recreational activities in the water 365 days per year. Swimming every day of the year and incidentally ingesting 200 mL
of water is highly unlikely for most of the Australian population. These types of assumptions are applied to both human
health and ecological guideline values.

With this in mind, the likelihood of an actual site-specific exposure occurring (at the scale assumed for the derivation of
the screening criteria) for each risk event is considered when applying a likelihood criterion (as per Table 4.4) for each
risk event. Where the risk event exposure is decidedly different than that assumed in deriving the applicable screening
criterion, it is reflected in the likelihood criterion applied.

The rationale for decisions regarding likelihood are provided in the risk assessment tables in Section 5.7 and Section 6.7.

4.4 Risk ratings

Risk ratings for each risk event have been assessed in accordance with DWER (DWER, 2020) guidance. This involves
the assessment of each identified emission or hazard source and consideration of potential SPR linkages. Where linkages
are incomplete they have not been considered further in the risk assessment.

Consequence and likelihood criteria are rated for each applicable risk event based on specialist assessment of the
fundamental factors and assumptions, considering site-specific information and the various levels of conservatism
applied throughout the process. It should be noted that conservatism also exists within the modelling processes used to
estimate contamination concentrations within the water and tailings solids.

Table 4.5 Risk rating matrix (DWER, 2020)
Likelihood Consequence
Slight Minor Moderate Major Severe

Almost Certain Medium Extreme Extreme
Likely Medium Medium Extreme
Possible Medium Medium Extreme
Unlikely Medium Medium Medium

Rare Medium Medium

Operations and Closure risk ratings are present in Section 5.7 and Section 6.7 respectively. The rationale used to reach
the risk ratings are presented in Appendix D for Operations and Appendix E for Closure.
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5 Operations Conceptual Exposure
Model

51 Overview

A conceptual site model (CSM) diagram has been generated to visually represent the possible complete SPR linkages
associated with operations of the Swan and De Grey IPTSFs (Figure 1.2). The sources (Section 5.2), pathways

(Section 5.3), and receptors (Section 5.4) are described in greater detail in the following subsections. This is followed by
Table 5.1 (Section 5.6), which presents the SPR linkages associated with operational phase of the Swan and De Grey
Jimblebar IPTSF. Table 5.1 also includes the risk ratings assigned to each SPR linkage, including the rationale for these
ratings considering mitigation and controls that may be put in place.

A key consideration for the Operations CEM is the hydrogeological understanding, which is discussed in Section 5.1.1.

5.1.1 Hydrogeology

The pre-mining conceptualisation (BHP, 2022) of the hydrogeological setting between Ethel Gorge TEC and OB31 has
the groundwater flow direction from Swan and De Grey Pits, from east to west (Figure 5.1) driven by low groundwater
gradients of the order of a few metres over approximately 20 km. At least two partial flow barriers (dykes) are thought to
exist between OB31 and the Ethel Gorge TEC aquifer (Figure 5.1). One is located south of the De Grey and Swan pit,
whilst the other is located between the Ninga MAR borefield and OB18. These produce three quite distinct aquifer
compartments. It is important to note that a number of planned mines, borefields and MAR schemes are located
downgradient (west) of the Swan and De Grey Pits. The pre-mining conceptualisation does not account for these existing
and future facilities that will modify the future groundwater flow paths towards Ethel Gorge.
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Figure 5.1 Regional conceptual model (pre-mining) (BHP, 2022)
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Dewatering operations at OB31 will maintain groundwater levels at Swan Pit below the pit floor and draw groundwater
at the Swan Pit to the east. This situation is likely to continue until sometime after dewatering at OB31 ceases, currently
scheduled for 2055. The De Grey Pit, however, is not hydraulically connected to OB31 and is not responding to
dewatering at OB31.

Hydrogeological modelling has confirmed that there will be some seepage losses from Swan and De Grey IPTSF during
the operational phase (WSP, 20241). The highest seepage rates from the pit occur during the tailings deposition when the
tailings are in a slurry form or have not yet undergone significant consolidation. As the saturated tailings are deposited,
the hydraulic pressure increases, which results in a gradual increase in infiltration rates until the deposition process is
complete. The areas with the highest seepage rates are expected to be where the decant pond directly contacts the pit
floor/wall or where the settling tailings come into direct contact with zones of high hydraulic conductivity. During fallow
periods, there are minimal water inputs compared to the deposition phase and the tailings will progressively become
unsaturated over time and the pressure head diminishes. The tailings also consolidate under their own weight which
results in a reduction in hydraulic conductivity. Consequently, it is likely that the rate of tailings seepage will decrease
over time.

Surface expressions of seepage are unlikely due to the considerable depth of the water table. Flow is expected to
predominantly move downward through the unsaturated zone under gravity, recharging the deeper aquifer rather than
moving laterally or toward the surface.

Groundwater modelling (WSP, 2024f) provided insights into the risk of groundwater level rise during IPTSF operations.
While Swan Pit shows higher seepage rates than De Grey Pit, groundwater levels are predicted to remain below the Swan
Pit floor due to ongoing dewatering at OB31. The majority of seepage from Swan during operations is expected to be
captured by the OB31 dewatering system (WSP, 20241) and the combined water from Swan seepage mixed with OB31
dewatering will be directed to Ophthalmia Dam reinjection facilities. In contrast, the De Grey Pit, which is not
hydraulically connected to OB31, revealed localised effects of groundwater mounding. This is due to the pit being
bounded by the lower permeability Mount McRae Shale and Mt Sylvia Formations, and due the inferred hydraulic barrier
(dyke) between Swan and De Grey. The model predicts that groundwater mounding will not be high enough to result in
seepage to ground surface.
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Figure 5.2:
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52 Potential Contamination Sources and Stressors

5.2.1 Potential contamination sources

The main sources of potential contamination, associated with operation of the Swan and De Grey IPTSF are:
— Waste fines/tailings slurry, including tailings solids and tailings supernatant/process water.

— Decant water.

— Ponded water, comprising supernatant water from the tailings, and runoff from pit wall materials.

The contaminants associated with the above identified sources are dependent on the chemistry of the:

— Feed water quality’.

— Composition of the ore.

— Process chemicals (e.g., flocculants).

— Contribution from blast residues (i.e., nitrogen compounds).

5.2.2 Environmental data
The following data is available for assessment of PSOI for the operation of the Swan and De Grey IPTSF:
— Analytical data for the tailings solids and supernatant water.

— Water quality model outputs from the geochemical assessment for the ponded water in-pit for Swan and De Grey
IPTSF.

— Water quality predictions at the OB31 dewatering site (based on dilution factors established in the hydrogeological
and water quality assessments for the seepage of water from the Swan and De Grey IPTSF to the OB31 dewatering
system (WSP, 2024¢)).

5.3 Potential Contaminant Pathways

The following transport pathways have the potential to expose receptors to risk, from PSOI associated with the
operations of the Swan and De Grey IPTSF:

— Airborne dust.

— Seepage of IPTSF waters through base and/or pit walls to groundwater.

— Expression of groundwater contaminated with [IPTSF waters to surface water.
— Surface water migration downstream along natural waterways/watercourses.
— Spillage from failure of delivery/discharge or decant water pipelines.

— Pit overtopping® and/or Collapse of pit wall. (Both events are generally related to localised instability or asymmetry
in tailings discharge and could lead to similar outcomes, i.e. tailings release).

Feed water is the input/source water used to process the iron ore.

Tailings can “squeeze” causing overtopping on the opposite side to the point of discharge when freeboard is low (towards
termination of filling the pit). This occurs due to weight of the tailings around the discharge point causing localised slumping that
can create a surge of tailings to flow and produce overtopping of the ponded water (or tailings) at one side of the pit.
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Potential receptors may become exposed to PSOI associated with the operations of the IPTSFs via the following
exposure pathways:

— Inhalation of dust by humans.
— Dermal contact by humans or direct contact by native terrestrial fauna® with waste fines and/or supernatant water.
— Dermal contact by humans of the seepage water (e.g., during wading, fishing, or other recreational water activities).

— Direct contact/uptake of PSOI from water or other affected media (i.e., soil, sediment, groundwater) by aquatic or
terrestrial flora and fauna.

— Ingestion of seepage water (e.g., by livestock or native fauna), including incidental ingestion by human recreational
users of natural watercourses or waterbodies.

54 Potential Receptors

Based on site knowledge and a review of surrounding land uses (Section 2.2) and readily available information, the
following were identified as potential receptors of interest (ROI) that may be exposed (either directly or indirectly as
indicated in Table 5.1) by PSOI identified as associated with the IPTSF Operations (Swan and De Grey):

— Ecological Receptors:

— Surface water aquatic ecosystems (Innawally Pool, OB31 Creek, Jimblebar Creek!?, Shovelanna Creek and
Ophthalmia Dam), including aquatic fauna and riparian vegetation.

— Groundwater Dependent Ecosystems (GDE) as listed in the Australian Government Bureau of Meteorology,
Groundwater Dependent Ecosystems Atlas (Appendix B of the SPS CEM):

— Ethel Gorge aquifer stygobiont Threatened Ecological Community (TEC).
— Subterranean fauna.

— Native and terrestrial flora and fauna, including Commonwealth and State listed species of conservation
significance (described in Appendix B of the SPS CEM for the full detailed Environment Protection and
Biodiversity Conservation [EPBC] Act Protected Matters Reports and NatureMap Species Reports).

— Livestock (cattle)'.
— Human Receptors:
— Recreational users of nearby watercourses and waterbodies for wading, swimming, and fishing.

— Newman Water Reserve'? public drinking water source protection zones (Priority Areas 1 and 3) and associated
borefields.

— Nearby residents and visitors to the town of Newman.

Native terrestrial fauna includes migratory birds.

The Jimblebar Creek regional surface water catchment is depicted in Figure 1 of the BHP (2018) Surface Water Management Plan
Jimblebar report.

The nearest pastoral leases to the Swan and De Grey ISTSF are the Prairie Downs Station to the west and the Sylvania Station to
the southeast, both of which operate as cattle stations. The Sylvania Station pastoral lease is jointly owned by BHP and Pilbara
Pastoral Co Pty Ltd and is operated by a private pastoral lessee. Ownership of the Prairie Downs Station is unknown.

Swan and De Grey are located ~1 km outside of the boundaries of the Newman Water Reserve, the area encompassing the
borefields responsible for Newman’s public drinking water supply (DOW 2014). Source water from the Newman Water Reserve
is extracted and/or treated by BHP and the Water Corporation, prior to potable use.
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— Warrawandu potable water borefield.
— Aboriginal residents and visitors of the Parnpajinya and Jigalong Communities.
— Traditional owners (Nyiyaparli people) and custodians (Martu people) of the land.
— Farmers associated with the Prairie Downs and Sylvania Stations.

Further information on the receptor identification process is provided in Appendix A.

It is acknowledged that the Newman town water supply source water is treated by BHP and the Water Corporation to
meet the Australian Drinking Water Guidelines ( (NHMRC and NRMMC , (2011, updated 2021). ), as required by WA
Health (BHP, 2021). Based on this, exposure of humans to hazards via drinking water that has indirectly been affected by
the OB31 dewatering system is not likely a complete pathway (i.e., the hazard (emission) has been removed from the
SPR linkage). However, to ensure completeness, and to protect the Warrawandu source, all town drinking water is being
treated as an exposure pathway and assessed in the CEM.

In addition, some of the other exposure pathways are unlikely to be realised to major extents but have been included for
completeness.

Assessment of impact to receptors exposed to water piped to Ophthalmia Dam assumes the pathway of exposure is
complete and appropriate water quality and quantity data are available. Cumulative impacts from other operations to
receptors using water from Ophthalmia Dam are excluded from this assessment.

55 Operations - Risk events (SPR linkages)

Table 5.1 presents the identified operations-related risk events as a summary of the exposure pathways that relate to each
of the SPR linkages.
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Table 5.1

Summary of Operations SPR linkages for IPTSF (Risk events)

Primary and Secondary Sources Transport Pathway Receptors Exposure Pathways
Environmental Media q , q
( ) Ingestion |Inhalation| Dermal | Direct | Food
Contact| Contact | Chain®
| Uptake
Deposition of tailings slurry in Swan / |Airborne fugitive dust generated from TSF  |Native terrestrial flora - - - v -
De Grey IPTSF landform Recreational users, nearby residents’, - v - - -
traditional owners, and/or farmers
Dry waste fines
(Air quality)
Failure of delivery pipeline carrying Direct discharge of tailings slurry to land Native terrestrial flora within the - - - v -
tailings slurry to Swan / De Grey and seepage to groundwater vicinity of the pipeline
P Groundwater dependent ecosystems v - - v -
. including subterranean fauna
(Soil, groundwater, and surface water) g
Expression of contaminated groundwater to | Aquatic ecosystems? - - - v
surface water and_ subsequent migration Native terrestrial fauna’ v R R R v
further downgradient; overland flow to
surrounding creeks (OB31 Creek and other |Recreational users v - v - -
tr1butar}es) an@ doyvnstream receiving Livestock (cattle) v B B B v
waters including Jimblebar Creek or
Shovelanna Creek
Decanting supernatant water from Direct discharge of supernatant water to Native terrestrial flora within the - - - v -
tailings in Jimblebar IPTSF land and seepage to groundwater vicinity of the pipeline
v - - v -
Failure of decant water pipeline Groundwater dependent ccosystems
. including subterranean fauna
carrying supernatant water to process
water pond Expression of contaminated groundwater to | Aquatic ecosystems? - - - v
surface water and subsequent migration . . 3 /
(Soil, groundwater, and surface water) |further downgradient; overland flow to Native terrestrial fauna - - -
surrounding creeks (OB31 Creek) and Recreational users v - v - -
downstream receiving waters including .
. Livestock (cattle v - - - v
Jimblebar Creek or Shovelanna Creek ( )
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Primary and Secondary Sources Transport Pathway Receptors Exposure Pathways
Environmental Media . i .
( ) Ingestion Inhalation | Dermal | Direct | Food
Contact| Contact | Chain®
| Uptake
Deposition of tailings slurry in Swan / |Seepage of IPTSF waters through base Groundwater dependent ecosystems v - - v -
De Grey IPTSF and/or pit walls to groundwater including subterranean fauna
Sy - Expression of groundwater contaminated Native terrestrial flora - - - -
Consolidation of tailings slurry and .
. with IPTSF waters to surface water and . 2 v
resulting supernatant water . . Aquatic ecosystems - - -
subsequent surface water migration
downstream along natural waterways/ Native terrestrial fauna’ v - - - v
(Groundwater and surface water) AterCOUrses
w u Livestock (cattle) v - - - v
Recreational users v - v - -
Piping of tailings affected (via seepage | Direct discharge of dewatering volumes to | Groundwater dependent ecosystems v - v -
of IPTSF waters) surplus dewatering  |Ophthalmia Dam including subterranean fauna
3 5
volumes to Ophthalmia Dam Aquatic ecosystems? v _ v v v
Drinking water v - - - -
Deposition of tailings slurry in Swan / |Flow of supernatant water, and/or tailings | Native terrestrial flora - - - -
1Dz (@7 IEIRTE over the pit rim Groundwater dependent ecosystems v - - -
. . . . . . . includi bt f
Collapse of pit wall / Pit overtopping | Contact with falling debris (soil/rock) INCuding subterrancan 1auna
following collapse of pit wall Aquatic ecosystems? - - - v
(Soil / rock, groundwater, and surface Native terrestrial fauna® v R R R
water)
Livestock (cattle) v - - -
Recreational users v - v - -
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Deposition of tailings slurry in Swan /
De Grey IPTSF

Consolidation of tailings slurry and
resulting supernatant water

(Waste fines and supernatant water
inside Swan /

De Grey IPTSF containment)

Entry to TSF containment and subsequent
direct contact with or ingestion of waste
fines and/or supernatant water

Native terrestrial fauna’

Primary and Secondary Sources Transport Pathway Receptors Exposure Pathways
(Environmental Media) Ingestion Inhalation | Dermal | Direct | Food
Contact| Contact | Chain®
| Uptake
M R R v R

Notes:

1)  Nearby residents refers to residents and visitors to the town of Newman, as well as Aboriginal residents and visitors to the Parnpajinya and Jigalong Communities.
2)  Aquatic ecosystems includes surface waterbodies and watercourses, and their associated aquatic flora and fauna.
3)  Native terrestrial fauna includes ground-dwelling mammals, reptiles, and birds.
4)  The “food chain’ exposure pathway refers to indirect dietary exposure to PSOI taken up in food items/prey consumed by fauna.
5)  Seepage water collected by the dewatering system will be managed as part of BHP’s overall water management system and re-used or disposed of (options for management to be considered in the next stage of the

study). Seepage-affected groundwater must meet all applicable water quality guidelines and licence discharge criteria prior to being discharged to the receiving environment
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5.6 Operations — Consequence analysis (Screening)

The following presents a summary of the screening assessment in relation to operations-related SPR linkages as per

Section 4.

5.6.1 Tailings Samples

The results of the geochemical testwork of tailings samples, including supernatant water (slurry) samples as described in

Section 3.3.3, were assessed. Where detectable concentrations of PSOI were reported, they have been compared to the

adopted criteria in the following tables included in Appendix B:

Tailings solids:

— Table B.1 — Ecological.

— Table B.2 — Livestock.

— Table B.3 — Human health (recreational).

The tailings supernatant water (dissolved concentrations):

— Table B.4 — Ecological.

The tailings supernatant water (total concentrations):

— Table B.5 — Livestock.

— Table B.6 — Human health (recreational).

56.2 Exceedances

Exceedances of adopted criteria are detailed below. The concentrations reported for the tailings supernatant water were

below the adopted livestock and human health screening criteria.

5.6.2.1 Ecological receptors — screening criteria exceedances

Exceedances of the ecological adopted screening criteria for the tailings solids and supernatant water data and the

respective HQs are presented in the following in-text tables.

Table 5.2

Concentrations exceeding adopted screening criteria and calculated Hazard Quotients — Tailings Solids
(mg/kg) & Supernatant Water Data (mg/L) — Ecological Receptors

Analyte Guideline |Guideline Reference Tailings Blend — |Tailings Blend —
Average Blend High Dales
Conc. HQ Conc. HQ
Tailings Solids (mg/kg)
Arsenic 20 NEPM (2013) Area of Ecological 17 <1 21.4 1.1
Significance
Copper 25 NEPM (2013) Area of Ecological 32 1.3 39 1.6
Significance
Manganese 220 US EPA EcoSSL 918 4.2 1185 5.4
Antimony 0.27 US EPA EcoSSL 1 3.7 1 3.7
Zinc 50 NEPM (2013) Area of Ecological 61.9 1.2 69.3 1.4
Significance
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Analyte Guideline |Guideline Reference Tailings Blend — |Tailings Blend —
Average Blend High Dales

Conc. HQ Conc. HQ

Tailings Supernatant Water (Dissolved) — Groundwater screening criteria (mg/L)

Barium 0.01 Jimblebar Groundwater SSTV 0.0897 9.0 0.0937 9.4
(Golder , 2015)

Copper 0.0014 Jimblebar Groundwater SSTV <0.0005 |N/A 0.0045 3.2
(Golder , 2015)

Tailings Supernatant Water (Dissolved) - Surface water screening criteria (mg/L)

Copper 0.0014 (ANZG, 2018) Freshwater 95% toxicant [<0.0005 |N/A 0.0045 3.2
DGV

Zinc 0.008 (ANZG, 2018) Freshwater 95% toxicant |0.002 <1 0.015 1.9
DGV

Notes:

Shading is applied to the HQ based on the following scale: HQ >5 - 10 = light blue; HQ >10 = dark blue.
N/A —HQ not able to be calculated.

5.6.2.2 Livestock — screening criteria exceedances

Exceedances of the adopted livestock screening criteria for the tailings solids and the respective HQs are presented in the

following table:
Table 5.3 Concentrations exceeding adopted screening criteria and calculated Hazard Quotients —
Tailings Solids (mg/kg) — Livestock
Analyte Guideline |Guideline Reference Average Blend High Dales
Conc. HQ Conc. HQ
Tailings Solids (mg/kg)
Arsenic 17 CCME SQG 17 <1 214 1.3

5.6.2.3 Human Health — screening criteria exceedances

Exceedances of the adopted human health screening criteria for the tailings solids and the respective HQs are presented in
the following table:

Table 5.4 Concentrations exceeding adopted screening criteria and calculated Hazard Quotients — Tailings Solids
(%) — Human Health
Analyte Guideline Guideline Reference Average Blend High Dales
Conc. HQ Conc. HQ
Tailings Solids (%)
Iron 22 US EPA Regional Screening Levels for 48.4 2.2 48.6 2.2
Residential soil
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5.6.2.4 Pond water quality model outputs

The estimated median and 90 percentile (P90) concentrations from the pond water quality modelling for operations
(including sensitivity scenarios detailed in Section 3.3.5) are compared to the adopted screening criteria in the following
tables included in Appendix B:

— Table B.7 — Ecological.
— Table B.8 — Livestock.
— Table B.9 — Human health (recreational).

For pH the screening criteria are a range, and therefore, minimum results may also be relevant for assessment. An initial
acidic pulse is expected in the De Grey (Base Case), resulting from run off from exposed potentially acid forming (PAF)
Mt McRae Shale and is predicted to be present for approximately the first few months (until the PAF material is covered
by tailings). The pH is predicted to stabilise for mildly alkaline conditions during subsequent fills. No initial acidic pulse
is expected from Swan.

Median and 90" percentile results (and predictions post the initial year of tailing deposition) for pH are within the
adopted screening criteria.

Calculations for the below HQs are presented in Appendix C:

— Table C.1 — Ecological — Groundwater screening criteria.
— Table C.2 — Ecological — Surface water screening criteria.
— Table C.3 — Livestock.

— Table C.4 — Human Health.

A summary of HQs greater than 5 are presented in the below in-text tables. As noted in Section 4.2 a HQ value greater
than one indicates the exposure concentration for that chemical or stressor is greater than the screening level; however
this screening assessment against a screening guideline allows for maximum exposure time in the reported concentration,
i.e., it does not account for shorter exposure times than used when deriving the screening levels. In many of the scenarios,
the exposure durations will be low and intermittent, in many cases expected to be <20% of the possible exposure duration
and hence there would be a 20% lower exposure concentration.

Given the screening criteria are overly conservative in relation to risk of adverse effects, as well as assuming high
exposure durations (e.g., exposure every day for a lifetime), this assessment has adopted a HQ of five (5) to be used as
the trigger for further evaluation of the potential for risk to a specific receptor or receptors in the site-specific setting.
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Table 5.5 De Grey Filling Periods: Ecological Hazard Quotients Greater than 5 with Regards to the Adopted Groundwater GDEs.

o Base Case - Filling periods High Seepage - Filling periods Clinatc g::gg: gailling
Analyte | Guideline Reference Gu|de;||1ne
s Average | HQ el HQ |Average| HQ ot HQ |Average| HQ o HQ
g Percentile g Percentile g Percentile

Al Jimblebar Groundwater SSTV (Golder , 2015) 0.055 - - 0.858 - - 0.520 9 - - 1.167

Jimblebar Groundwater SSTV (Golder , 2015) 0.01 0.15 - 0.28 0.15 - 0.24 - 0.15 - 0.25
Ba BHP Shovelanna SSTVs

(Hydro Geochem Group, 2023)! by : . 0.28 e B . 0.24 ¢ : : 0.23 >
Co Jimblebar Groundwater SSTV (Golder , 2015) 0.001 - - - - - - - - - - 0.006 7

Jimblebar Groundwater
Cu (Golder, 2015) 0.0014 - - | 00079 6 - - - - - - | 0009 | 7

Notes: 'Not Formally adopted
Shading is applied to the HQ based on the following scale: HQ >5 - 10 = light blue; HQ >10 = dark blue
N/A —HQ not able to be calculated.
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Table 5.6 De Grey Fallow Periods: Ecological Hazard Quotients Greater than 5 with Regards to the Adopted Groundwater GDEs.

Analyte | Guideline Reference Guideline Base Case - Fallow periods High Seepage - Fallow periods Climate Change - Fallow periods
L
(mglL) Average | HQ 90th HQ Average HQ 90th HQ Average | HQ 90th HQ
Percentile Percentile Percentile
TDS Jimblebar Groundwater SSTV 430 - - 19,565 8,585 28,009 5,514 16,420
(Golder , 2015)
Al Jimblebar Groundwater SSTV 0.055 - - 1.074 0.481 9 1.302 0.430 8 0.835
(Golder , 2015)
B Jimblebar Groundwater SSTV 0.37 - - 2.85 - - 3.6 10 - - 2.40 6
(Golder , 2015)
Ba Jimblebar Groundwater SSTV 0.01 0.12 4.84 1.94 6.19 1.23 4.08
(Golder , 2015)
BHP Shovelanna SSTVs 0.029 - - 4.84 1.94 6.19 1.23 4.08
(Hydro Geochem Group, 2023)!
Mo Jimblebar Groundwater SSTV 0.001 - - 0.055 0.020 0.061 0.014 0.045
(Golder , 2015)
Zn Jimblebar Groundwater SSTV 0.024 - - 0.518 0.262 10 0.717 0.151 7 0.424
(Golder , 2015)
BHP Shovelanna SSTVs 0.054 |- - 0.518 9 0.262 0.717 - - 0.424 8
(Hydro Geochem Group, 2023)!

Notes: 'Not Formally adopted

In addition, sulphate (SO4) exceeded the adopted trigger value of 88 mg/L, which was adopted based on the measured P90 value for SO4 in groundwater data from OB31. There is no formal screening
level for sulphate. The HQ was greater than 5 for average and P90 values for all scenarios in De Grey Fallow Periods, with HQ >10 for P90, with a maximum of HQ=30 in the High Seepage scenario.
These exceedances were not considered a significant risk and were not included in Table 5.6.
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Table 5.7 Swan Filling Periods: Ecological Hazard Quotients Greater than 5 with Regards to the Adopted Groundwater GDEs.

Base Case - Filling periods High Seepage - Filling periods Climate Change - Filling periods
- Guideline
Analyte | Guideline Reference 90th 90th
(mg/L) | Average | HQ . HQ |Average| HQ : HQ |Average
Percentile Percentile
Jimblebar Groundwater SSTV
B .01 22 32 21 31 21
BHP Shovelanna SSTVs
.02 22 32 21 31 21
(Hydro Geochem Group, 2023)! 0029 0 ! 03 0 ! 0.3 0
Table 5.8 Swan Fallow Periods: Ecological Hazard Quotients Greater than 5 with Regards to the Adopted Groundwater GDEs.
Base Case - Fallow periods High Seepage - Fallow periods Climate Change - Fallow periods
- Guideline
Analyte | Guideline Reference 90th 90th 90th
(mg/lL) | Average| HQ . HQ | Average | HQ : HQ |Average| HQ : HQ
Percentile Percentile Percentile
Jimblebar Groundwater SSTV
TD:! 4 4 4551 1 21 1
S (Golder , 2015) 30 370 9 9683 55 0768 35 8 983
Jimblebar Groundwater SSTV
B .01 R 2.1 . 2. A 2.1
a (Golder , 2015) 0.0 0.80 0 0.99 38 0.76 3
BHP Shovelanna SSTVS 0.029 | 0.80 2.10 0.99 238 0.76 213
(Hydro Geochem Group, 2023)!
Jimblebar Groundwater SSTV
M 0.001 0.007 7 0.016 0.008 8 0.019 0.006 6 0.017
® | (Golder, 2015)
Jimblebar Groundwater SSTV
Z 0.024 0.141 6 0.322 0.170 7 0.380 0.134 6 0.310
| (Golder, 2015)
BHP Shovelanna SSTVs
0.054 - - 0.322 - - 0.380 - - 0.310
(Hydro Geochem Group, 2023)! . ’ . ’ .

Note: Sulphate (SO4) exceeded the adopted trigger value of 88 mg/L (based on the measured P90 value for SO4 in groundwater data from OB31, as there is no formal screening level for sulphate). The
HQ was greater than 5 for P90 values only, for all scenarios in Swan Fallow Periods, with HQ = 10-11 (maximum in the High Seepage scenario). These exceedances were not considered a significant risk

and were not included in Table 5.8.
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Table 5.9 De Grey Filling Periods: Ecological Hazard Quotients Results Greater than 5 with Regards to the Adopted Surface Water Guidelines.

Base Case - Filling periods High Seepage - Filling periods Climate Change - Filling periods
Guideline

Analyte | Guideline Reference 90th 90th

(mg/L)
Average| HQ Percentile HQ Average HQ Percentile HQ |Average

90th
Percentile

HQ

95% species protection
TDS  |guideline values for freshwater 60 1011 1802 1012 1798 1006
ecosystems (ANZG, 2018)

95% species protection
Al guideline values for freshwater 0.055 - - 0.858 - - 0.520 9 -
ecosystems (ANZG, 2018)

95% species protection
Cu guideline values for freshwater 0.0014 - - 0.008 6 - - - - - - 0.009 7
ecosystems (ANZG, 2018)

95% species protection
Zn guideline values for freshwater 0.008 - - 0.060 7 - - 0.060 8 - - 0.063 8
ecosystems (ANZG, 2018)

Project No PS134791

Conceptual Exposure Model

Definition Phase Study, Jimblebar WSP
Beneficiation Project January 2025
7731-A-85248-VD-00020 Page 35

BHP Iron Ore Pty Ltd (BHP)



Table 5.10 De Grey Fallow Periods: Ecological Hazard Quotients Results Greater than 5 with Regards to the Adopted Surface Water Guidelines.
Base Case - Fallow periods High Seepage - Fallow periods Climate Change - Fallow periods
Analyte Guideline Reference Ciasine
(mglL) 90th 90th 90th
B L Percentile (ST Percentile -1 (ST Percentile il

95% species protection
TDS guideline values for freshwater 60 763 19565 28009 5514

ecosystems (ANZG, 2018)

95% species protection -
Al freshwater ecosystems 0.055 - - 1.074 1.302 0.430

(ANZG, 2018)
Total (ARMCANZ and ANZECC,
Nitrogen 2000) Default trigger values 1.15 - - - 6.33 5 -

& for Wetlands

95% species protection -
Tl freshwater ecosystems 0.00003 - - 0.00017 0.00020 7 -

(ANZG, 2018)

95% species protection -
U freshwater ecosystems 0.0005 - - 0.0067 0.0071 -

(ANZG, 2018)

95% species protection -
Zn freshwater ecosystems 0.008 - - 0.52 0.72 0.16

(ANZG, 2018)
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Table 5.11

Swan Filling Periods:

Ecological Hazard Quotients Results Greater than 5 with Regards to the Adopted Surface Water Guidelines.

Base Case - Filling periods High Seepage - Filling periods Climate Change - Filling periods
- Guideline
Analyte | Guideline Reference (mglL) 90th 90th
(ST Percentlle (ST -2 Percentile il Average il Percentile -2

95% species protection -
TDS  |freshwater ecosystems 60 1209 1588 1228 1698

(ANZG, 2018)

95% species protection -
Zn freshwater ecosystems 0.008 - 0.054 - 0.057 7 - - 0.05 6

(ANZG, 2018)
Table 5.12 Swan Fallow Periods: Ecological Hazard Quotients Results Greater than 5 with Regards to the Adopted Surface Water Guidelines.

o Base Case - Fallow periods High Seepage - Fallow periods Climate Change - Fallow periods
Analyte | Guideline Reference Gmdelline
(malt) Average| HQ HQ Average HQ 90th HQ | Average HQ 90th HQ
e Percentlle & Percentile e Percentile

95% species protection -
TDS freshwater ecosystems 60 4,419 11,330 4,461 10,800 3704

(ANZG, 2018)

95% species protection

ideli lues f¢

zn BUCCmevauesior 0.008 | 0.141 0322 0.170 0380 0.134

freshwater ecosystems

(ANZG, 2018)

Project No PS134791

Conceptual Exposure Model
Definition Phase Study, Jimblebar
Beneficiation Project
7731-A-85248-VD-00020

BHP Iron Ore Pty Ltd (BHP)

wsP
January 2025
Page 37



Table 5.13

De Grey: Livestock Hazard Quotients Greater than 5 with Regards to the Adopted Livestock Drinking Water Trigger Values.

Filling periods - | Filling periods - | Filling periods - | Fallow periods - Fallow periods - High Fallow periods - Climate
Analyte| Guideline Reference G;'"delll:')‘e Base Case High Seepage |Climate Change| Base Case Seepage Change
mg
90th %ile |HQ| 90th %ile |HQ| 90th %ile (HQ| 90th %ile |HQ Average HQ| 90th %ile |HQ| Average HQ| 90th %ile |HQ

ANZECC 2000

Livestock Drinki
Tps | YesteckrmkIng 1y 609 - ; - - - ; ; o o] 28000 |7 - |- ; -

Water Trigger Value

(low risk)

ANZECC 2000

Livestock Drinki
F tvestoek Drinng 2 . - 1 5 . - 11 50— |- 11 s - |- 15 8

Water Trigger Value

(low risk)
Table 5.14 Swan: Livestock Hazard Quotients Greater than 5 with Regards to the Adopted Livestock Drinking Water Trigger Values.

Base Case - Fallow periods | High Seepage — Fallow periods Climate Change - Fallow periods
- Guideline
Analyte| Guideline Reference 90th
(mglL) : HQ 90th Percentile HQ 90th Percentile HQ
Percentile

ANZECC 2000 Livestock
F Drinking Water Trigger Value 2 13 7 13 7 13 7

(low risk)
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Table 5.15 De Grey- Filling Periods: Human Health Hazard Quotients Greater than 5 with Regards to the Drinking Water Guidelines.
Guideline Base Case - Filling periods High Seepage - Filling periods Climate Change - Filling periods
Analyte | Guideline Reference
(mglL) | goth Percentile HQ 90th Percentile HQ 90th Percentile HQ
ADWG Aesthetics (2011
Al G Aesthetics (2011, 02 - - - - 1.167 6
updated 2022)
F ADWG Health (2011, updated 5 10.6 7 106 7 105 7
2022) : ' ' '
Table 5.16 De Grey- Fallow Periods: Human Health Hazard Quotients Greater than 5 with Regards to the Drinking Water Guidelines.
Base Case - Fallow periods High Seepage - Fallow periods |Climate Change - Fallow periods
Analyte | Guideline Reference Guideline (mg/L)
90th Percentile HQ |Average|HQ|90th Percentile HQ|Average HQ 90th Percentile| HQ
TDS ADWG Health (2011, updated 2022) 600 19,565 33 8,392 |14 28,002 47| 5,515 | 9 16,415 27
Na ADWG Health (2011, updated 2022) 180 6,188 34 2,532 |14 8,561 48| 1,609 | 9 5,192 29
Cl ADWG Aesthetics (2011, updated 2022) 250 9,600 38 3,936 |16 13,323 53| 2,499 (10 8,049 32
SO4 ADWG Aesthetics (2011, updated 2022) 250 1,919 8 - - 2709 11 - - 1618 6
Al ADWG Aesthetics (2011, updated 2022) - 1.07 5 - - 1.3 6 - - - -
F ADWG Health (2011, updated 2022) 1.5 15.4 10 134 | 9 17.1 11| 12.1 8 14.6 10
Mn ADWG Aesthetics (2011, updated 2022) 0.1 0.5 6 - - 0.7 7 - - - -
Se ADWG Health (2011, updated 2022) 0.01 - - - - 0.05 5 - - - -
Table 5.17 Swan- Filling Periods: Human Health Hazard Quotients Greater than 5 with Regards to the Drinking Water Guidelines.
Analyte High Seepage - Filling periods
Guideline (mg/L) Base Case - Filling periods
Guideline Reference 90th Percentile HQ 90th Percentile HQ
F|ADWG Health (2011, updated 2022) 1.5 8.0 5 9.9 7
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Table 5.18 Swan- Fallow Periods: Human Health Hazard Quotients Greater than 5 with Regards to the Drinking Water Guidelines.

Base Case - Fallow periods High Seepage — Fallow periods Climate Change - Fallow periods
Guideli
Analyte | Guideline Reference
(mg/L) 90th 90th 90th
Average il Percentile -1 (ST -1 Percentile el Gt L Percentile
ADWG Health
TDS 600 3704 6 9683 4551 8 10768 3521 6 9831
(2011, updated 2022)
ADWG Health
N 180 1063 6 2958 1333 7 3306 1005 6 3005
? (2011, updated 2022)
ADWG Aesthetics
Cl 250 1653 7 4606 2074 8 5145 1562 6 4680
(2011, updated 2022)
ADWG Health
[ 1.5 8.05 5 13.14 9 8.36 5 13.46 9 7.95 5 13.11 9
(2011, updated 2022)
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Screening the Swan and De Grey IPTSF water quality is a conservative assessment of PSOI for several of the release
scenarios where attenuation along the flow path is expected (except for the exposure pathways of a leak in pipelines used
for tailings placement, dewatering, or decanting or direct contact of receptors with pond water).

Note that screening the groundwater concentrations against the BHP SSTVs for groundwater (from Hydro Geochem
2023) indicates a lower HQ and hence lower risk, compared with the Golder 2015 SSTVs. The BHP SSTVs are based on
more recent background groundwater monitoring data showing higher background levels of some analytes, assumed to be
naturally occurring; these SSTVs have not yet been formally approved for use.

Modelling to estimate concentrations in downgradient groundwater receiving environments is discussed in Section 5.6.3
assumptions made.

5.6.3 Downstream Seepage Water Quality Assessment

A downstream seepage water quality assessment was conducted to predict, at a high level, the composition of seepage-
impacted dewatering water abstracted from OB31 (WSP, 2024h). The water quality modelling concept is tailored based
on the regional flow and dilution assessment, which estimated the proportion of seepage from the De Grey and Swan
IPTSFs that would reach the OB31 dewatering borefield (i.e. the dilution estimate).

For the downstream water quality assessment, the following were considered:

— ‘At-source’ seepage compositions for De Grey and Swan pits were developed, mixing the ‘pond water’ and
‘entrained tailings water’ in the proportion they outflow each pit. This proportion was determined by the
combination of water balance and groundwater models outputs:

— Overall seepage rates at the De Grey and Swan IPTSFs were estimated using three-dimensional (3D) FEFLOW
models ( (WSP, 2024f) Aconex: 7731-A-85248-VD-00042).

— Decant pond seepage was estimated using the water balance model (WBM) generated in GoldSim Version 14
(WSP, 2024b) (Aconex: 7731-A-85248-VD-00018).

— Retained water within the underlying tailing material that gradually seeps out of the De Grey and Swan pits
were obtained subtracting the decant pond seepage from the overall seepage rates (on a monthly basis)

— ‘At-source’ seepage and natural groundwater are then mixed in the proportion indicated by the dilution assessment
(i.e., dilution factors). This approach assumes that the entire seepage volume and solutes concentrations reach OB31
without any changes. Processes like dispersion, diffusion, or attenuation within the aquifer are not accounted for.

— The source terms representing inflow water quality at OB31 were defined as follows:

— Natural groundwater reaching OB31 is represented by average quality monitoring data from bores screened
around the pit.

— Seepage outflow from the De Grey and Swan decant ponds is represented by the results of the water quality
model, considering the mixed control scenario for the base case, high seepage, and climate change scenarios
(WSP, 2024¢) (Aconex: 7731-A-85248-VD-00019).

— Entrained (saturated) water was derived from tailings composite samples selected by BHP (‘High P2,” ‘Plant
Blend,” and ‘High Joffre’), based on geochemical testwork, and aligned with the tailings deposition plan
(WSP, 2024c) (Aconex: 7731-A-85248-VD-00004).
It is important to mention, that despite the use of the term 'dilution,' this concept may be misleading, as natural
groundwater already contains a base case chemical load. Therefore, the 'dilution factors' should be interpreted as mixing
coefficients. Note that no proper transport modelling was conducted in this assessment.

In line with the pond water quality modelling, three sensitivity scenarios were modelled including the base case, highest
seepage and climate change scenarios. Downstream water quality modelling data is presented in Table B.10 in
Appendix B.
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Overall results show that two PSOIs exceeded one or more of the adopted screening levels - Barium and Total Dissolved
Solids (TDS). Barium exceeded both the Jimblebar Groundwater SSTVs (Golder , 2015) and BHP Shovelanna SSTVs
(Hydro Geochem Group, 2023) (not formally adopted). Natural groundwater has been found to have elevated dissolved
Ba concentrations present (WSP, 2024f) and as such these exceedances are likely be more representative of the natural
conditions and do not indicate significant additional risk.

Total dissolved solids (TDS) are modelled below both SSTVs for all scenarios and indicate no additional risk to
ecological receptors.

In terms of human health, no health effects are directly attributable to TDS and the Australian Drinking Water Guidelines
are based on aesthetics and palatability; the TDS exceedances in each modelled scenario are generally in the range of
“fair’ drinking water quality in relation to the guidelines.

In addition, alkalinity was slightly above the ADWG level (maximum of 211 mg/L CaCO3, compared with ADWG of
200 mg/L); this is not related to health effects'3 and the exceedance is not considered significant (being <1% of the
guideline value).

Hazard quotients (HQ) were calculated for each PSOI and are detailed in Table C.5 in Appendix C. One HQ > 5 was
calculated for Barium based on the Non-Climate Change Scenario (NCCS) highest seepage, during later stages (i.e.
sustained seepage period). As described above, this is considered to be a product of naturally elevated dissolved Barium
within groundwater.

5.6.4 Summary of Operations PSOI

Based on the screening process, the analytes presented in Table 5.19 have been identified as PSOI associated with
operation of the Swan and De Grey IPTSF (i.e., the P90 concentration exceeded at least one of the adopted screening
levels).

The PSOIs have been identified through screening of available analytical data or modelled/predicted concentrations
against generic screening criteria for several receptor scenarios. The next section of the report outlines the transport and
exposure pathways by which contamination could potentially reach humans and/or ecological receptors. The risk
assessment then describes the likelihood of contamination reaching humans and/or ecological receptors.

13" Total hardness above 200 mg/L may lead to excessive scaling of pipes and fittings, and cause blockage of safety relief valves in hot

water systems. Soft water may lead to greater corrosion of pipes, depending on other factors such as pH and dissolved oxygen
content. Total hardness in major Australian reticulated supplies ranges between ~5 mg/L - 380 mg/L.
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Table 5.19 Summary of PSOls identified for different receptor scenarios during Operations

Data available

Receptor Scenarios

PSOls Identified

Tailings solids analytical
results

Native terrestrial flora and fauna

— Potential for direct toxicity effects to native flora and fauna from antimony, arsenic, copper,
manganese, and zinc.

Recreational users?

— Potential for direct toxicity effects to recreational users from iron.

Tailings supernatant
analytical results

Livestock (cattle) ?
Groundwater dependent ecosystems, including
subterranean fauna

— Potential for direct toxicity effects to livestock from arsenic (minor exceedance).
— Potential for direct toxicity effects to groundwater ecosystems from barium and copper.

Aquatic ecosystems'

— Potential for direct toxicity effects to surface water ecosystems from copper and zinc.

Recreational users?
Livestock (cattle) ?

— Concentrations below the adopted screening criteria.
— Concentrations below the adopted screening criteria.

Pond water quality
predictions

Groundwater dependent ecosystems including
subterranean fauna

Aquatic ecosystems' and native terrestrial flora
and fauna’

De Grey

— Potential for direct toxicity effects to groundwater ecosystems from TDS, aluminium, antimony,
arsenic, boron, barium, molybdenum, lead, selenium, and zinc. It is noted that water quality
modelling during fallow periods show the majority of exceedances.

— Potential for direct toxicity effects from nutrients (nitrate) and indirect effects from increased
nutrient inputs (i.e., nitrogen) such as oxygen depletion.

Swan

— Potential for direct toxicity effects to groundwater ecosystems from TDS, arsenic, boron, barium,
molybdenum and zinc. It is noted that water quality modelling during fallow periods show the
majority of exceedances.

— Potential for direct toxicity effects from nutrients (nitrate) and indirect effects from increased
nutrient inputs (i.e., nitrogen) such as oxygen depletion

De Grey

— Potential for direct toxicity effects to surface water ecosystems from TDS, Aluminium, Arsenic,
Boron, Selenium Thallium, Uranium and Zinc. It is noted that water quality modelling during
fallow periods show the majority of exceedances.

— Potential for direct toxicity effects from nutrients (total nitrogen and nitrate) and indirect effects
from increased nutrient inputs (i.e., nitrogen) to watercourses such as harmful algal blooms (HAB)

Swan

— Potential for direct toxicity effects to surface water ecosystems from TDS, Arsenic and Zinc.

Livestock (cattle)?

De Grey

— Potential for direct toxicity effects to livestock from TDS and Fluoride.
Swan

— Potential for direct toxicity effects to livestock from Fluoride.
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Data available Receptor Scenarios PSOls Identified

Recreational users® De Grey

— Potential for direct toxicity from fluoride and nickel.

— Potential for aesthetic taste or discolouration (chloride, iron, manganese, sodium, sulphate and
TDS).

Swan

— Potential for direct toxicity from antimony, arsenic, fluoride, lead, nickel and selenium.

— Potential for aesthetic taste or discolouration (chloride, iron, manganese, sodium, sulphate and
TDS).

Drinking water® De Grey

— Potential for direct toxicity from Sodium, Arsenic, Fluoride, Manganese and Selenium. It is noted
that water quality modelling during fallow periods show the majority of exceedances.

— Potential for aesthetic taste or discolouration (chloride, sulphate and TDS), scaling problems
(alkalinity).

Swan

— Potential for direct toxicity from, Arsenic, Sodium and TDS. Its noted that only Fluoride shows
direct toxicity effects during filling periods.

— Potential for aesthetic taste or discolouration (chloride and Sulphate)

Downstream and dilution |Groundwater dependent ecosystems including |— Downstream water quality modelling results suggest that concentrations of PSOIs in groundwater
predictions at OB31 subterranean fauna are likely to attenuate resulting in reduced concentrations. Barium and TDS exceed the adopted
dewatering ecological screening criteria at the OB31 dewatering system

Aquatic ecosystems!

Native terrestrial flora and fauna?

Notes:
1)  Aquatic ecosystems includes surface waterbodies and watercourses, and their associated aquatic flora and fauna.
2) Native terrestrial fauna includes ground-dwelling mammals, reptiles, and birds.
3)  No direct exposure pathway between receptors and the pond water, but this data is considered in the context of a potential failure of the tailings delivery pipeline or decant water pipeline (refer Table 5.1).
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5.7 Operations — Likelihood & Risk Assessment

An assessment of risk for the complete SPR linkages associated with the operational phase of the Swan and De Grey
IPTSF (Figure 5.1) are presented in Appendix F. The SPR linkages identified along with proposed mitigation strategies
and controls, are based on the sources described in Section 5.2, the pathways described in Section 5.3, and the receptors
considered in Section 5.4. The risk ratings, assigned to each SPR linkage are based on the DWER guidelines (DWER,
2020) presented in Section 4. Appendix F provides the rationale for these ratings considering mitigation and controls that
may be put in place, as well as making recommendations for additional work that may be required.
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Table 5.20 Summary Operational Phase Risk Ratings for Jimblebar In-pit Tailings Storage Facilities
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Fugitive dust generated from TSF
landform

Native terrestrial flora

and

in
transpiration due to dust deposition

Possible

Nearby residents, traditional owners, and/or
farmers.

Recreational users of Ophthalmia Dam (limited
exposure)!

Acute and chronic adverse health effects and
amenity.

Direct discharge of tailings slurry to

Native terrestrial flora within the vicinity of the

land and seepage to d

pipeline including riparian veg
communities

Reduced soil and/or groundwater quality
resulting in localised, short-term decline in
floristic health

Unlikely

G q

Adverse impacts to groundwater quality and

subterranean fauna and riparian veg
communities

Expression of contaminated
groundwater to surface water and
subsequent migration further
downgradient; overland flow to
surrounding creeks (OB31 Creek and
other tributaries) and downstream
receiving waters including
Shovelanna Creek

Aquatic ecosystems?

Adverse impacts to surface water quality and
associated ecosystems

Native terrestrial fauna®

Adverse health impacts resulting from
ingestion of contaminated drinking water
source by fauna

Livestock (cattle)

Adverse health impacts resulting from
ingestion of contaminated drinking water
source
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Recreational users Adverse impacts to human health from
recreational use of OB31 Creek and
downgradient receiving waters

Direct discharge of supernatant water | Native terrestrial flora within the vicinity of the | Soil and/or groundwater contamination
to land and seepage to groundwater | pipeline resulting in localised, short-term decline in
floristic health Possible

Gi d ds ds i h Adverse impacts to groundwater quality and
subterranean fauna and riparian vegetati it
communities

Expression of contaminated ‘Aquatic ecosystems® Adverse impacts to surface water quality and
groundwater to surface water and associated ecosystems

subsequent migration further
downgradient; overland flow to - - — —
surrounding creeks (OB31 Creek and Native terrestrial fauna’ Adverse health impacts resulting from
other tributaries) and downstream ingestion of contaminated drinking water
receiving waters including source by fauna

Shovelanna Creek

Livestock (cattle) Adverse health impacts resulting from
ingestion of contaminated drinking water
source

Recreational users Adverse impacts to human health from
recreational use of OB31 Creek and associated
creeks

Drinking water Adverse health impacts resulting from
ingestion of contaminated drinking water
source
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Seepage of IPTSF waters through
base and/or pit walls to groundwater

G q

subterranean fauna and riparian vegetation
communities

Degradation of near Swan / De
Grey IPTS

Unlikely

Expression of groundwater
contaminated with IPTSF waters to
surface water and subsequent surface
water migration downstream along
natural waterways/ watercourses

ion of d

Native terrestrial flora including riparian
vegetation communities

Localised, short-term decline in floristic
health due to raised water tables, uptake of
contaminated shallow groundwater or surface
water, and/or increased salts in surface soils
due to evapo-concentration

contaminated with IPTSF waters to
OB31 dewatering system

Aquatic ecosystems®

Adverse impacts to surface water quality and
quantity and associated effects to aquatic
ecosystems and the hydro cycle

Native terrestrial fauna®

Adverse health impacts resulting from
ingestion of contaminated drinking water
source

Livestock (cattle)

Adverse health impacts resulting from
ingestion of contaminated drinking water
source

Recreational users

Adverse impacts to human health from
recreational use of OB31 Creek other nearby
‘watercourses and waterbodies

Drinking water

Adverse health impacts resulting from
ingestion of contaminated drinking water
source

Flow of supernatant water over the
pit rim*

Native terrestrial flora including riparian
vegetation communities

Potential soil erosion and physical damage to
vegetation from overland flow and/or
floodingSoil and/or groundwater
contamination resulting in decline in floristic
health

G I

Adverse impacts to groundwater quality and

subterranean fauna and riparian veg;
communities

Aquatic ecosystems®

Adverse impacts to surface water quality and
associated ecosystems
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Native terrestrial fauna’

Adverse health impacts resulting from
ingestion of contaminated drinking water
source

Slight

Rare

Livestock (cattle)

Adverse health impacts resulting from
ingestion of contaminated drinking water
source

Slight

Rare

Recreational users

Adverse impacts to human health from
recreational use of Ophthalmia Dam, or other
nearby watercourses

Native terrestrial fauna’

Acute or chronic effects on health

Entrapment in soft fines

Medium

Entry to TSF containment and
subsequent direct contact with or Minor Possible
ingestion of waste fines and/or
supernatant water
‘Aquatic ecosystems?® Adverse impacts to surface water quality and
associated ecosystems
Overland flow of debris and Destruction of habitat
subsequent displacement of tailings
and subsequent overland flow to Minor Rare
downgradient receiving
environments following pit wall
collapse
Native terrestrial flora and fauna’ Smothering and/or entrapment of receptors
Destruction of habitat Minor Rare
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Notes:

n

4)

Nearby residents refers to residents and visitors to the town of Newman, as well as Aboriginal residents and visitors to the Pampajinya and Jigalong Communities.
Aquatic ecosystems includes surface waterbodies and watercourses, and their associated aquatic flora and fauna.
Native terrestrial fauna includes ground-dwelling mammals, reptiles, and birds.

Pit overtopping may occur as a result of an extreme storm event, collapse of pit wall (if a supernatant pond is present in the TSF), or human failure.

AEP = annual DMIRS = Department of Mines, Industry Regulation and Safety; ANCOLD = Australian National Committee on Large Dams.
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6 Closure Conceptual Exposure Model

6.1 Overview

The DPS is intended to refine the assessments completed in the SPS to support various environmental and economic
aspects. In addition, the DPS scope involves the selection and design of the closure Preferred Investment Alternative
(PIA) with a set of design elements. Within the DPS scope, WSP prepared and issued the DPS — IPTSF Closure
Strategy (WSP, 2024j) report that consolidates the assessment, selection, and design of the PIA. The process
encompassed the development of closure concepts with sufficient engineering detail supporting the risk-based
Multicriteria Assessment (MCA). The closure strategies assessed for validation of the PIA during the DPS phase were as
follows:

— Option 1 Optimised Without (OWO) — No closure activities implemented other than monitoring of the IPTSF as left
follow the completion of operations.

— Option 2 Partial Backfill — Tailings surface covered follow the completion of operations resulting in only Partial
Backfill of the IPTSF (not water shedding).

— Option 3 Full Backfill - Refinement and updates required for the strategy defined as part of the SPS phase.

Option 2 Partial Backfill was identified as the PIA for the IPTSF Closure Strategy via the MCA process. As such, the
Partial Backfill closure option and associated information has been used to undertake this Closure CEM. The Partial
Backfill closure characteristics is summarised in Section 6.1.1.

A CSM diagram has been generated to visually represent the potential SPR linkages associated with closure of the Swan
and De Grey IPTSFs (Figure 6.1). The Closure CEM has drawn on the Operations CEM, while considering key
differences in the environmental setting and characteristics of the IPTSFs at closure compared to operations.

While the final land use at closure has not been confirmed, based on current information and for the purpose of the CEM,
it is considered to be native ecosystems and potentially some limited grazing. Note that the stability of any pit voids and
post-closure rehabilitation measures such as revegetation over tailings would need to be considered and assessed to
ascertain suitability for grazing.

The sources (Section 6.1.2), pathways (Section 6.3), and receptors (Section 6.4) are described in the following
subsections. This is followed by Table 6.2 which presents the SPR linkages associated with closure phase of the IPTSF.
Table 6.2 also includes the risk ratings assigned to each SPR linkage, including the rationale for these ratings considering
mitigation and controls that may be put in place, as well as making recommendations for additional work that may be
required.
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Figure 6.1:
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6.1.1 Closure Option - Partial Backfill

Partial Backfill closure considers that the tailings surface would be covered after the end of operations resulting in only
partial backfill of the IPTSF (not complete backfill and not water shedding). In addition, a cover would be placed over
exposed PAF material in the pit walls. Final cover will result in a backfilled surface at a minimum level of 5 m above the
post-mining recovered water table, as currently committed in the Mine Closure Plan. This includes:

— Consolidation rate <lm/yr for the tallest tailing column will be reached in 2086 for De Grey and 2072 for Swan.

— A minimum of 5m thick at the perimeter, falling to the centre of the pit at a 12% uniform gradient. This will result in
a maximum cover thickness of 26m in De Grey and 20m in Swan.

— A cover constructed of material sourced from within a 5 — 10 km haul, potentially within 2 km from the East OSA,
will be placed across the tailings surface (assumes benign backfill).

— Adjacent catchments as per landforms at the end of operations.

— In-pit ponding conditions could be very oscillating post-consolidation, with intermittent shallow ponding potentially
occurring after rainfall events.

6.1.2 Hydrogeology

The pre-mining conceptualisation (BHP, 2022) of the hydrogeological setting between Ethel Gorge and OB31 is
described in Section 5.

The current groundwater scenario has dewatering operations at OB31 maintaining groundwater levels at Swan Pit below
the pit floor and drawing groundwater at the Swan Pit to the east. This situation is likely to continue until some time after
dewatering at OB31 ceases, currently scheduled for 2055. The De Grey Pit, however, is not hydraulically connected to
OB31 and is not currently responding to dewatering at OB31; if any future seepage does leave De Grey and flow into the
regional aquifer system, it too is expected to flow towards OB31 during this time.

At the Swan Pit, the rate of groundwater recovery following dewatering cessation is uncertain and will rely on post-
IPTSF-closure water management in the groundwater catchment as well as short and long term rainfall events and
recharge conditions. The time taken to reach equilibrium will be measured in hundreds of years. At this stage, the
closure strategy for OB31 is unknown and whether the pit is left to form a pit lake (i.e., a regional groundwater sink) or
partially or fully backfilled, will affect the rate and magnitude of groundwater level recovery at OB31.

At this stage it is assumed that groundwater level at the Swan Pit following cessation of dewatering at OB31 will return
to the pre-mining level of approximately 500 m AHD, and predominantly westerly groundwater flow directions will re-
establish (Figure 6.1). No known Groundwater Dependant Ecosystems (GDE’s) are located along the westerly pre-
mining flow path from Swan and De Grey Pits. The groundwater flow path will swing to the north at Ethel Gorge and
likely bypass the Ethel Gorge TEC due to higher groundwater levels in the TEC. Available information indicates that
there is little potential for seepage water from Swan or OB31 to enter Ethel Gorge TEC (BHP, 2022).

6.2 Potential Contamination Sources and Stressors

There will be different stages during closure — including consolidation, landform management/reinstatement such as
capping and vegetation, post-consolidation and on-going management — which will all have some differences in the
environmental fate and transport activities and hence contamination sources. There will be different hazards during the
different closure timeframes, for example, supernatant water may be a source hazard during consolidation, but not during
long-term closure, i.e., after final landform has been developed.

However the exact nature and duration of these stages and associated environmental fate & transport is unknown, based
on available data, so they have not been differentiated in the risk assessment at this stage.
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Based on the available environmental data, the main sources of potential contamination associated with closure of the
Swan and De Grey IPTSF are:

— Waste fines/tailings (more likely to be generated during dry periods and if no vegetation established).

— In-pit ponded water, comprising runoff from pit wall materials, and basal seepage from waste rock dump into IPTSF
(extent will depend on consolidation process and backfilling processes and timing).

The contaminants associated with the above identified sources are dependent on the chemistry of the:

— Residual feed water quality (the input/source water used to process the iron ore).
— Composition of the ore.

— Residual process chemicals (e.g., flocculants).

— Contribution from blast residues (i.e., nitrogen compounds).

The following data is available for assessment of potential PSOI for the closure of the Swan and De Grey IPTSF:
— Analytical data for the tailings solids.

— Interpretation of the operations quality model outputs for the ponded water. (High-level water quality model outputs
for the ponded water in-pit for Swan and De Grey IPTSF was considered in the SPS CEM however data is not
considered relevant for the current closure strategy)

6.3 Potential Contaminant Pathways

The following transport pathways have the potential to expose receptors to risk from PSOI associated with the closure
phase of the Swan and De Grey IPTSF:

— Airborne dust, primarily during consolidation period when dry, without vegetation or other capping.
— Seepage of IPTSF waters through base and/or pit walls to groundwater.

— Spillage from failure of decant water pipelines — Contaminant transport due to failure of a decant water pipeline has
been retained in the Closure CEM. The decant system will likely be decommissioned post-operations, because the
risk of overtopping is reduced at closure and therefore it is unlikely that the pond will need to be maintained (i.e.,
regularly decanted/pumped down) to keep it within a defined operating range. Mitigation for reducing runoff
volumes from reporting to the pond (thereby keeping the pond volumes as low as reasonably practicable) includes
constructing upstream diversions to direct runoff elsewhere downstream. However, noting the above, there is still the
potential that at some stage during closure there will be a need to decant water from ponds within the pits and
therefore, this exposure pathway has been retained in the Closure CEM. Decanting at closure will be at a
significantly reduced rate to that of operations.

— Pit overtopping and/or Collapse of pit wall. (Both events could lead to similar outcomes, i.e. tailings release.)

As tailings deposition will have ceased at closure, spillage from the failure of delivery pipeline is no longer relevant,
therefore this contaminant transport pathway has been removed from the Closure CEM.

In addition, migration of in-pit water from groundwater to surface water has been removed, based on advice from the
IPTSF Closure Strategy (WSP, 2024;)) that any water that accumulates in the pit will remain in the pit and/or be managed
so that there is minimal likelihood of expression to surface water or other media outside the pit (e.g., soil or sediment).
Therefore there is minimal likelihood of direct contact or ingestion of PSOI from seepage or surface water by aquatic or
terrestrial flora and fauna or livestock or native fauna, including incidental ingestion by recreational users of natural
watercourses or waterbodies.
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Potential receptors may become exposed to PSOI associated with the closure phase of the IPTSFs via the following
exposure pathways:

— Inhalation of dust by humans.

— Direct contact /uptake of PSOI by terrestrial or aquatic flora and fauna'* from waste fines and/or supernatant water
within Swan or De Grey pits: — While exclusion bunding is expected to discourage access of humans, livestock and
wildlife to the pits, the effectiveness of exclusion bunding is unknown. In addition, at closure there will no longer be
active machinery onsite to deter wildlife access. There may be intermittent water collection within the pits, with
some potential for ephemeral aquatic habitats to establish; however, permanent ponding is unlikely. Any ecosystems
that may establish are considered to be highly modified and likely not representative of local native surface waters,
and any contact with pond water by humans or other terrestrial fauna is unlikely to be significant.

— Direct contact with surface water impacted by tailings release through overtopping or pit wall collapse, in the event
of emergency. The potential of this scenario occurring is likely to decrease significantly as consolidation progresses.

6.4 Potential Receptors

Based on site knowledge, a review of surrounding land uses (Section 2.2), readily available information and the identified
closure option, the potential receptors at Closure are essentially the same as during Operations, except that most will be at
a lower likelihood of exposure provided the proposed management measure are in place, as included in the IPTSF
Closure Strategy (WSP 2024c).

The following were identified as potential receptors of interest (ROI) that may be exposed (either directly or indirectly as
indicated in Table 6.1) by PSOI identified as associated with the IPTSF (Swan and De Grey) at Closure:

— Ecological Receptors:

— Surface water aquatic ecosystems (Innawally Pool, OB31 Creek, Jimblebar Creek!'3, Shovelanna Creek and
Ophthalmia Dam), including aquatic fauna and riparian vegetation.

— Groundwater Dependent Ecosystems (GDE) as listed in the Australian Government Bureau of Meteorology,
Groundwater Dependent Ecosystems Atlas (Appendix B of the SPS CEM):

— Ethel Gorge aquifer stygobiont Threatened Ecological Community (TEC).
— Subterranean fauna.

— Native and terrestrial flora and fauna, including Commonwealth and State listed species of conservation
significance (described in Appendix B of the SPS CEM for the full detailed Environment Protection and
Biodiversity Conservation [EPBC] Act Protected Matters Reports and NatureMap Species Reports).

— Livestock (cattle)'S.
— Human Receptors:
— Recreational users (e.g., campers) and Traditional owners'” visiting the IPTSFs landforms at Closure.

— Recreational users of nearby watercourses and waterbodies for wading, swimming, and fishing.

Native terrestrial fauna includes migratory birds.

The Jimblebar Creek regional surface water catchment is depicted in Figure 1 of the (BHP, 2018) Surface Water Management Plan
Jimblebar report.

A potential future use of the IPTSFs at closure is pastoral land, including cattle grazing.

The IPTSF project area itself has no registered aboriginal heritage sites. Therefore, exposure of Traditional Owners to the IPTSFs
at Closure is considered to represented by recreational exposure.
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— Newman Water Reserve!® public drinking water source protection zones (Priority Areas 1 and 3) and associated
borefields.

— Nearby residents and visitors to the town of Newman.
— Aboriginal residents and visitors of the Parnpajinya and Jigalong Communities.
— Traditional owners (Nyiyaparli people) and custodians (Martu people) of the land.
— Farmers associated with the Prairie Downs and Sylvania Stations.

Further information on the receptor identification process is provided in Appendix A.

It is acknowledged that drinking water (Newman town water supply) source water is treated by BHP and the Water
Corporation to meet the Australian Drinking Water Guidelines (NHMRC and NRMMC , (2011, updated 2021). ), as
required by WA Health (BHP 2012). Therefore, there is likely an incomplete pathway for exposure of humans via
drinking water that has indirectly been affected by water sourced from the OB31 dewatering system. However, for
completeness, drinking water has still been considered as an exposure pathway in the CEM.

In addition, some of the other exposure pathways are unlikely to be realised to major extents but have been included for
completeness.

6.5 Closure — Risk events (SPR linkages)

Table 6.1 presents the identified closure-related risk events as a summary of the exposure pathways that relate to each of
the SPR linkages for closure.

18 Swan and De Grey are located ~1 km outside of the boundaries of the Newman Water Reserve, the area encompassing the

borefields responsible for Newman’s public drinking water supply (DOW 2014). Source water from the Newman Water Reserve
is extracted and/or treated by BHP and the Water Corporation, prior to potable use.
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Table 6.1

Summary of Closure SPR linkages for IPTSF (Risk events)

Primary and Transport Pathway Receptors Exposure Pathways
Seconda . . R
v Ingestion Inhalation | Dermal | Direct | Food
Sources A
: Contact|Contact|Chain
(Environmental /
Media
) Uptake
Post-Deposition Airborne fugitive dust generated from |Native terrestrial flora - - - v -
e &=l TST landform, prior to con.lpleFe Recreational users, nearby residents', traditional owners, - \ - - -
De Grey IPTSF vegetation and during any in-pit
) o and/or farmers
mechanical activities.
Dry waste fines (Expected to be mainly in consolidation
phase.)
(Air quality)
Post-Deposition in Seepage of IPTSF waters through base |Groundwater dependent ecosystems including subterranean v - - v -
Swan / De Grey and/or pit walls to groundwater fauna
IPTSF
Consolidation of
tailings slurry and
resulting supernatant
water
(Groundwater)
Post-Deposition in Flow of ponded and/or tailings over the |Native terrestrial flora - - - -
S 1D ity pitrim, Groundwater dependent ecosystems including subterranean v - - -
IPTSF Contact with falling debris (soil/rock)  |fauna
following collapse of pit wall
¢ P P Aquatic ecosystems® - - - v v
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Primary and
Secondary
Sources
(Environmental
Media)

Collapse of pit wall /
Pit overtopping

(Soil / rock,
groundwater, and
surface water)

Transport Pathway

Receptors

Exposure Pathways

Ingestion

Inhalation

Dermal
Contact

Direct
Contact
I
Uptake

Food
Chain*

Native terrestrial fauna’

Post-Deposition in
Swan / De Grey
IPTSF

Consolidation of
tailings slurry and
resulting supernatant
water

(Waste fines and
supernatant water
inside Swan /

De Grey IPTSF
containment)

Entry to TSF containment and
subsequent direct contact with or
ingestion of waste fines and/or
supernatant water

Native terrestrial fauna®

Aquatic ecosystem within in-pit ponds

Notes:

1)  Nearby residents refers to residents and visitors to the town of Newman, as well as Aboriginal residents and visitors to the Parnpajinya and Jigalong Communities.
2)  Aquatic ecosystems includes surface waterbodies and watercourses, and their associated aquatic flora and fauna.
3)  Native terrestrial fauna includes ground-dwelling mammals, reptiles, and birds.

The “food chain” exposure pathway refers to indirect dietary exposure to PSOI taken up in food items/prey consumed by fauna
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6.6 Closure — Consequence analysis (Screening)

The following presents a summary of the screening assessment for closure related SPR linkages as per Section 4.

6.6.1 Tailings data

The tailings solids data is compared to the adopted screening criteria in Section 4.1.

6.6.2 Pond water quality predictions

The Partial Backfill closure option (Option 2) was the preferred selected option for closure, which resulted in an
improved outcome with respect to Option 1 (OWO option). The compounded/weighted residual risk score during the
MCA was almost in the zone of “well within the risk appetite”. Only one risk scenario was assessed to be outside of
appetite, i.e., direct exposure of fauna to ponded surface water (seepage management was not considered to be required
for the closure landform). However, the following engineering controls were recommended to be applied to reduce the
likelihood and/or duration of ponded surface water within the IPTSF:

— Development of a partial backfill geometry that increases surface evaporation (flat surface, large evaporation area,
and shallow water ponding); and

— Surface water diversions to reduce runoff into the IPTSFs.

Assuming the recommended engineering controls are implemented, the access of fauna to permanent or temporary
ponded surface water at closure will be minimized. Therefore, water quality for the Partial Backfill closure option is not
considered in the CEM at this level of study. Future closure study phases should incorporate more detailed water quality
assessments to the target study level and be supplementary to other studies (e.g., hydrology, hydrogeology, CEM, etc.).

6.6.3 Summary of Closure PSOI

In the absence of water quality modelling specific to the proposed closure strategy, the screening processes analytes
presented in Section 5.2 have been identified as potential PSOI’s associated with closure of the Swan and De Grey
IPTSF.

It is acknowledged that the closure concentrations are expected to be as a result of secondary seepage of tailings water
post-deposition and consolidation and therefore the PSOIs are predicted to be at reduced concentrations. As such,
reduction of concentrations will remove analytes from being identified as a stressor. Water quality modelling considering
the proposed closure design and conditions should be undertaken to confirm these assumptions.

6.6.4 Downstream Water Quality at Closure

Downstream water quality has been assessed in the context of the Operation Conceptual Exposure Model (Section 5.6.3).
No downstream modelling has been undertaken within the context of the Closure strategy and further assessment is
recommended. However, screening results for the operational downstream water quality indicated elevated
concentrations of TDS and Barium are present. It can be assumed that conditions at closure are likely to be similar,
however as noted further assessment is recommended.
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6.7 Closure — Likelihood & Risk Assessment

An assessment of risk for the complete SPR linkages associated with the closure phase of the Swan and De Grey IPTSF
(Figure 6.1) are presented in Table 6.2. The SPR linkages identified in Table 6.2 along with proposed mitigation
strategies and controls, are based on the sources described in Section 6.1.2, the pathways described in Section 6.3, and

the receptors considered in Section 6.4.

The risk ratings, assigned to each SPR linkage are based on the DWER (DWER, 2020) guidelines presented in Section 4.
Appendix G also provides the rationale for these ratings considering mitigation and controls that may be put in place.
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Table 6.2

Summary Closure Phase Risk Ratings for Jimblebar In-pit Tailings Storage Facilities

Risk Event

Risk Assessment

Primary and Secondary Sources

Transport Pathway

Receptors

Potential Impacts

Closure Strategy - Partial Backfill

(and Affected or Impacted Environmental Consequence Likelihood Risk Rating
Media)
Post-Deposition of tailings slurry in Swan / | Fugitive dust generated from TSF landform Native terrestrial flora Reduction in photosynthesis, respiration, and Slight Rare Low
De Grey IPTSF transpiration due to dust deposition
Dry waste fines. - 0 — = n n
( oA quality) Recreational users, nearby residents', traditional | Acute and chronic effects on human respiratory system | Minor Rare Low
owners, and/or farmers and general health and amenity
Direct discharge of supernatant water to land and Native terrestrial flora within the vicinity of the Soil and/or groundwater contamination resulting in Minor Rare Low
seepage to groundwater pipeline localised, short-term decline in floristic health
Groundwater dependent ecosystems including Adverse impacts to groundwater quality and associated Minor Rare Low
subterranean fauna and riparian vegetation ecosystems
communities
of i to surface Aquatic ecosystems? Adverse impacts to surface water quality and associated | Minor Rare Low
water and subsequent migration further ecosystems
downgradient; overland flow to surrounding crecks
(OB31 Creek and other tributaries) and downstream
receiving waters including Shovelanna Creek
Native terrestrial fauna® Adverse health impacts resulting from ingestion of Minor Rare Low
contaminated drinking water source by fauna
Livestock (cattle) Adverse health impacts resulting from ingestion of Slight Rare Low
contaminated drinking water source
Recreational users Adverse impacts to human health from recreational use Slight Rare Low
of OB31 Creek and associated creeks
Post Deposition of tailings slurry in Swan / Seepage of IPTSF waters through base and/or pit G dependent including D ion of near Swan / De Grey IPTSF | Minor Unlikely Medium
De Grey IPTSF walls to groundwater subterranean fauna and riparian vegetation
communities
Consolidation of tailings slurry and resulting
supernatant water
(Groundwater and surface water) of i with IPTSF | Native terrestrial flora including riparian Localised, short-term decline in floristic health due to Minor Rare Low
waters to surface water and sut surface water getation iti raised water tables, uptake of contaminated shallow
migration downstream along natural waterways/ groundwater or surface water, and/or increased salts in
watercourses surface soils due to evapo-concentration
Aquatic ecosystems ‘Adverse impacts to surface water quality and quantity Minor Rare Low
and associated effects to aquatic ecosystems and the
hydro cycle
Native terrestrial fauna® Adverse health impacts resulting from ingestion of Minor Rare Low
contaminated drinking water source
Livestock (cattle) Adverse health impacts resulting from ingestion of Slight Rare Low
contaminated drinking water source
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Risk Event

Risk Assessment

Primary and Secondary Sources

Transport Pathway

Receptors

Potential Impacts

Closure Strategy - Partial Backfill

(and Affected or Impacted Environmental Consequence Likelihood Risk Rating
Media)
Recreational users Adverse impacts to human health from recreational use Slight Rare Low
of OB31 Creek other nearby watercourses and
waterbodies
Drinking water ‘Adverse health impacts resulting from ingestion of Slight Rare Low
contaminated drinking water source
Post Deposition of tailings slurry Swan / De | Flow of supernatant water over the pit rim* Native terrestrial flora including riparian Potential soil erosion and physical damage to vegetation | Minor Rare Low
Grey IPTSF vegetation communities from overland flow and/or floodingSoil and/or
groundwater contamination resulting in decline in
Pit overtopping floristic health
(Soil, groundwater, and surface water)
Groundwater dependent ecosystems including Adverse impacts to groundwater quality and associated Minor Rare Low
subterranean fauna and riparian vegetation ecosystems
communities
Aquatic ecosystems Adverse impacts to surface water quality and associated | Minor Rare Low
ecosystems
Native terrestrial fauna* Adverse health impacts resulting from ingestion of Minor Rare Low
contaminated drinking water source
Livestock (cattle) Adverse health impacts resulting from ingestion of Slight Rare Low
contaminated drinking water source
Recreational users. Adverse impacts to human health from recreational use Slight Rare Low
of Ophthalmia Dam, or other nearby watercourses
Post Deposition of tailings slurry in Swan Entry to TSF containment and subsequent direct Native terrestrial fauna? Acute or chronic effects on health Minor Possible Medium
and De Grey IPTSF contact with or ingestion of waste fines and/or
intermittent pond water Entrapment in soft fines
Consolidation of tailings slurry and resulting
supernatant water
(Waste fines and supernatant water inside
S B iy 1) "Aquatic coosystem within in-pit ponds “Acutc or chronic offects on health Sight Rare Low
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Risk Event

Risk Assessment

Primary and Secondary Sources

Transport Pathway

Receptors

Potential Impacts

Closure Strategy - Partial Backfill

(and Affected or Impacted Environmental Consequence Likelihood Risk Rating
Media)
Livestock (cattle) Acute or chronic effects on health Slight Rare Low
Recreational users Acute or chronic effects on health Minor Rare Low
Post Deposition of tailings slurry in Swan | Overland flow of debris and "Aquatic 2 "Adverse impacts to surface water quality and associated | Minor Rare Low
and De Grey IPTSF of tailings and subsequent overland flow to ccosystems
Collapse of pit wall downgradient receiving environments following pit
(Soil/rock) wall collapse
Native terrestrial flora and fauna® Smothering and/or entrapment of receptors Minor Rare Low
Destruction of habitat
Livestock (cattle) Destruction of grazing land Minor Rare Low
Recreational users Destruction of recreational areas/ significant sites Minor Rare Low
Notes:
1) Nearby residents refers to residents and visitors to the town of Newman, as well as Aboriginal residents and visitors to the Pampajinya and Jigalong Communities.
2)  Aquatic ecosystems includes surface waterbodies and watercourses, and their associated aquatic flora and fauna.
3)  Native terrestrial fauna includes ground-dwelling mammals, reptiles, and birds.
Pit overtopping may occur as a result of an extreme storm event, collapse of pit wall (if a superatant pond is present in the TSF), or human failure.
AEP = annual DMIRS = Department of Mines, Industry Regulation and Safety; ANCOLD = Australian National Committee on Large Dams
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7

Table 7.1

Uncertainties

Table 7.1 provides the uncertainties identified as potentially impacting the CEM.

Uncertainty analysis

Area of uncertainty

Detail

Impact on CEM

Design and associated
factors

The CEM relies on the accuracy of the design
parameters and criteria outlined in the Basis of
Design (WSP, 2024) and other supporting studies.

Modification to the design and/or
inaccuracy may result in changes to
CEM and the risk assessment.

May result in over- or under-estimate
of risk ratings.

Supporting studies

The risk ratings presented in the CEM are informed
by the outputs of the water balance, hydrogeological,
and geochemical modelling which includes the
assumption that the Swan, De Grey, and adjacent pits
(OB31) dewatering system are operational

Conservatism of modelling in the
supporting studies will result in over-
estimation of risk ratings

Inaccuracies in support study
modelling may result in over- or -
under estimation of risk ratings

Supporting studies

The water balance and geochemical studies
undertaken to support the closure assessment are
considered high-level. Therefore, these results should
be considered preliminary and may be subject to
change, as more refined modelling is completed at
later stages of the closure assessment.

High-level, less refined modelling
results may over- or -under estimate
risk ratings

Supporting studies

There are uncertainties associated with the
groundwater conditions at closure creating
uncertainties regarding the potential receptors that
might be exposed to PSOIs in seepage that migrate in
groundwater from the IPTSF. Based on the current
understanding and available information, for this
CEM it has been assumed that dewatering at OB31
will cease and westerly groundwater flow directions
will re-establish.

Uncertainty in groundwater conditions
may result in over- or -under
estimation of risk ratings

Consequence
assessment criteria,
guideline values,
screening criteria

The adopted screening criteria are derived with
uncertainty and safety factors and are set at levels
well below concentrations that may cause adverse
effects, often by orders of magnitude.

Can result in over-estimation of
consequence and risk rating.

Consequence
assessment criteria,
guideline values,
screening criteria.

Screening criteria are also usually derived using
general exposure assumptions that are based on
worst-case scenarios to cover a wide range of
situations and sensitive sub-populations.

Can result in over-estimation of
consequence, likelihood and risk rating

Environmental data

Use of 90th percentile (P90) concentrations that are
not likely present at all times in all exposure
situations.

Can result in over-estimation of
likelihood and risk rating
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Area of uncertainty Detail Impact on CEM

Environmental data Air quality data was not available to inform the If finer respirable dust is generated,
chemical composition and particle size distribution of |risk ratings possible under-estimated.
the fugitive dust generated by the TSF landform.
CEM assessment authors assumed that any
windblown dust generated would be dominated by the
coarse sized particulate matter fraction.

Environmental data and | Additional conservatism may be included for some Can result in over-estimation of
screening aquatic ecosystems by use of 95% species protection |consequence and risk rating.
levels, when some of the receiving surface waters
appear likely to be highly disturbed ecosystems and
may allow the use of 90% protection levels

Operations and controls | The rating of risk due to pipeline failure has been If pipeline controls are not utilised,
conducted on the basis that the delivery pipeline risk ratings may likely be under-
system will be equipped with pressure sensors and an |estimated.

automatic line shut off designed to trigger in event of
a pressure drop

Closure The preferred Partial Backfill Closure Option Type of closure material can impact
involves the tailings material being capped after the |exposure and may result in over- or -
period of consolidation with a benign material under estimation of risk ratings.
(indicated to be waste rock covered by locally
sourced surface soils). Assessment of the cover
material is outside of the scope of this CEM.
However, it is recommended that the suitability of the
cover material in relation to chemical exposure risks

of humans and wildlife is assessed prior to use.
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8 Conclusions

The CEM describes complete source-pathway-receptor (SPR) linkages (i.e., potential interactions between the IPTSF, air
[dust], surface water and groundwater, and receptors [humans and ecology]) associated with the Swan and De Grey
IPTSF. The DPS CEM considers both operations and closure phases. The preferred closure option has been assessed as
Option 2 — Partial backfill.

The Operations and Closure CEMs assess potential risks to ecological and human receptors posed by chemical stressors
associated with the Swan and De Grey IPTSFs. The CEMs exclude occupational and safety risk. Health and safety risks
to workers during operations or physical safety risk to the community during closure will be assessed and managed
separately.

The risk ratings of the complete source-pathway-receptor (SPR) linkages associated with operation and closure of the
De Grey and Swan IPTSF are summarised as follows:

8.1 Operations

No high-risk ratings were identified for Operations. The medium risks are summarised below. The remaining risk ratings
were low, and therefore, have not been discussed in this summary.

Medium Risk:

— Seepage of IPTSF waters through base and/or pit walls to groundwater resulting in impacts to groundwater
dependent ecosystems (subterranean fauna), and the migration of seepage-impacted groundwater from the IPTSFs to
the OB31 dewatering system and subsequent disposal of surplus water to the receiving environment (including Ophthalmia
Dam) resulting in impacts to surface water aquatic ecosystems and native terrestrial flora (including riparian
vegetation communities) and fauna.

— Groundwater modelling (WSP 2023¢) predicts that groundwater mounding will not be high enough to
result in seepage to ground surface. Groundwater impacted by seepage from the IPTSFs through OB31
dewatering and disposal of surplus water to the receiving environment may provide a potential exposure
pathway for surface water aquatic ecosystems, native terrestrial fauna and flora (including riparian
vegetation), livestock and humans (recreational users and drinking water).

— Modelling of the chemistry of the seepage impacted OB31 dewatering water (i.e., downstream) indicates
that TDS and Barium exceed the screening criteria, with one high seepage scenario during sustained
seepage (late stages of the operational period) resulting in a HQ> 5.

— Further monitoring of the groundwater is recommended to determine if the water quality is suitable to be

t20

discharged to a sensitive receiving environment= or if further management measures are needed.

— The pathway for exposure to humans via drinking water is likely to be incomplete. Any impact is likely to
be due to water sourced from the OB31 dewatering system and to be diluted and treated before any
drinking water exposure. The concentrations of PSOIs in seepage- impacted groundwater present a low
risk to livestock and drinking water, with low Hazard Quotients?!.

20 Tt is assumed that seepage water collected by the OB31 dewatering system will be managed as part of BHP’s overall water
management system and re-used or dispose. Seepage affected groundwater must meet applicable water quality guidelines and
licence discharge criteria (e.g., SSTVs) prior to being discharged to the receiving environment (including Ophthalmia Dam).

2! For livestock and drinking water, is it assumed that water in Ophthalmia Dam would be required to seep into the underlying

groundwater and then migrate to an abstraction bore before it is used for livestock feeding or drinking water. It is likely that some

further dilution of the PSOIs would occur during migration in groundwater and this would reduce the risks posed to human health from
drinking water or livestock. In addition, it is acknowledged that drinking water (Newman town water supply) source water is treated by
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Entry to IPTSF containment and subsequent direct contact with, or ingestion of, waste fines and/or supernatant water by
native terrestrial fauna.

— There were minor exceedances of some screening criteria, which would require assessment of the likelihood of
terrestrial fauna coming in direct contact with the surface water or waste fines. The screening criteria for both apply
more to a chronic (i.e., long-term) exposure scenario, rather than sporadic exposures for short durations. If there are
only short-term intermittent exposures, the risk is likely to be low.

— However, due to the unknown potential for exposure, a likelihood rank of possible is applied which derives a
medium risk to native terrestrial fauna from entry to TSF containment and subsequent direct contact with or
ingestion of waste fines and/or supernatant water22.

8.2 Closure — Option 2, Partial Backfill

No high-risk ratings were identified for Closure Option 2. The medium risks are virtually the same as those identified for
the Operations phase and are summarised below, with the remaining risk ratings being low.

Medium Risk:

— Seepage of IPTSF waters through base and/or pit walls to groundwater resulting in impacts to groundwater
dependent ecosystems (subterranean fauna and riparian vegetation communities).

— Entry to IPTSF containment and subsequent direct contact with or ingestion of waste fines and/or intermittent pond
water by native terrestrial fauna within in-pit ponds.

BHP and the Water Corporation to meet the Australian Drinking Water Guidelines (NHMRC and NRMMC 2011), as required by WA
Health (BHP 2012).

22 WSP anticipates that BHP will manage the potential risks to the environment from the rare event of a pit wall collapse through
implementation of engineering controls (e.g., regular inspections of pit wall stability/slope failure). As a result, the risk to aquatic
ecosystems and native terrestrial flora and fauna is assessed to be low on the assumption that minor consequences are only expected
under exceptional circumstances.
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9 Recommendations

9.1 Reducing uncertainties

Where uncertainties are impacting on the outcome, additional assessment and modelling works may reduce uncertainties
in the CEM risk ratings and fill information gaps to help decide on the final outcome.

9.1.1 Operations and Closure CEM

Assessing background environmental data further (in addition to the groundwater data already collected e.g. OB31
Groundwater Quality) would increase understanding of the potential for naturally elevated metal concentrations in the
area surrounding the IPTSFs. Understanding background conditions may be used to refine the risk ratings by assessing
whether PSOI concentrations in environmental media are elevated above the natural background conditions and whether
the derived Site-Specific Trigger Values are relevant.

It may also be used to establish baseline conditions to assist with understanding the magnitude of potential discharges to
the environment (such as pipeline spills) and the requirement for cleanup; for this purpose, background environmental
data should be collected before deposition of tailings commences.

This additional data could include the collection of soil data, surface water quality data (e.g., OB31 Creek, Shovelanna
Creek, Jimblebar Creek) and sediment/soil quality data along drainage and creek lines (OB31 Creek, Shovelanna Creek,
Jimblebar Creek).

9.1.2 Closure CEM

The seepage risk from the IPTSFs to groundwater may be refined through hydrogeological modelling for closure to
understand changes in groundwater levels and flow direction once OB31 dewatering has ceased and once the closure
strategy for OB31 Pit is known. The rate of recovery of groundwater levels following the cessation of dewatering
operations at OB31 is unknown; it has not been numerically modelled and may take hundreds of years.

In addition, as the water balance and geochemical studies that have been undertaken to support the closure assessment are
considered high-level and focused on Closure Option 1, the results can be considered preliminary; additional
hydrogeological modelling focused on Closure Option 2 may assist in reducing uncertainties associated with seepage
migration at closure and the identification of potential receptors.

— Note: Water balance models or water quality models were not developed for the Closure Option 2, and updating
those for Option 2, potentially incorporating updated design elements as relevant and the final landform and land
use/s to confirm the ecological and human receptors that may be exposed, would assist with refining the risk
rankings.

The preferred Closure Option (Option 2, with partial backfill) incorporates the tailings material being capped after the
consolidation period with a benign material (indicated to be waste rock). Assessment of the cover material is outside of
the scope of this CEM, however, it is recommended that the suitability of the cover material is assessed prior to use to
minimise chemical exposure risks of humans and wildlife.

9.2 Risk control and mitigation measures

A number of engineering and management measures are recommended to protect the local environment and ecosystems,
including human health. These include protection of air quality and soil, groundwater and surface water (from tailings
delivery systems, decant water and tailings slurry deposition) and are outlined in the Risk Assessment tables for
Operation (Appendix D) and Closure (Appendix E).
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This section discusses the recommendations for the two medium risk scenarios identified for both Operation and Closure:

— Seepage of IPTSF waters through base and/or pit walls to groundwater resulting in impacts to groundwater
dependent ecosystems (subterranean fauna and riparian vegetation); and to aquatic ecosystems and native terrestrial
flora (including riparian vegetation) and fauna from expression of seepage impacted groundwater to surface water.

Risk controls could include:
— Monitoring of groundwater and surface water quality and quantity (water level, flow).
— Continued operation of dewatering system to manage seepage.

— Entry to IPTSF containment and subsequent direct contact with or ingestion of waste fines and/or supernatant water
by native terrestrial fauna and aquatic ecosystems within in-pit ponds.

Risk controls could include:
— Exclusion bunding around pit to discourage access.
— Routine surveillance program, including regular fauna checks.
These recommendations are in addition to the management measures outlined in IPTSF Closure Strategy (WSP 2024C).

Other resources that may assist in mitigating hazards and risks include:
WA Department of Energy, Mines, Industry Regulation and Safety (2022) - Guidance about tailings storage.

This includes guidance and a Code of Practice on siting, designing, constructing, operating and decommissioning a
Tailings Storage facility (TSF).

Global Tailings Review, 2020 (partnering with International Council on Mining & Metals, ICMM; UN Environment
Program, UNEP; and Principles for Responsible Investment, PRI) - Global Industry Standard on Tailings management
global-industry-standard EN.pdf.

To be compliant with the Standard, Operators must ... “implement best practices in planning, design, construction,
operation, maintenance, monitoring, closure and post closure activities”.

Project No PS134791
Conceptual Exposure Model

Definition Phase Study, Jimblebar WSP
Beneficiation Project January 2025
7731-A-85248-VD-00020 Page 69

BHP Iron Ore Pty Ltd (BHP)



10 Limitations

10.1 Permitted purpose

This Report is provided by WSP for the purpose described in the Agreement and no responsibility is accepted by WSP
for the use of the Report in whole or in part, for any other purpose (Permitted Purpose).

10.2  Qualifications and assumptions

The services undertaken by WSP in preparing this Report were limited to those specifically detailed in the Report and
are subject to the scope, qualifications, assumptions and limitations set out in the Report or otherwise communicated to
the Client.

Except as otherwise stated in the Report and to the extent that statements, opinions, facts, conclusion and / or
recommendations in the Report (Conclusions) are based in whole or in part on information provided by the Client and
other parties identified in the report (Information), those Conclusions are based on assumptions by WSP of the reliability,
adequacy, accuracy and completeness of the Information and have not been verified. WSP accepts no responsibility for
the Information.

WSP has prepared the Report without regard to any special interest of any person other than the Client when undertaking
the services described in the Agreement or in preparing the Report.

10.3 Use and reliance

This Report should be read in its entirety and must not be copied, distributed or referred to in part only. The Report
must not be reproduced without the written approval of WSP. WSP will not be responsible for interpretations or
conclusions drawn by the reader. This Report (or sections of the Report) should not be used as part of a specification
for a project or for incorporation into any other document without the prior agreement of WSP.

WSP is not (and will not be) obliged to provide an update of this Report to include any event, circumstance, revised
Information or any matter coming to WSP’s attention after the date of this Report. Data reported and Conclusions drawn
are based solely on information made available to WSP at the time of preparing the Report. The passage of time;
unexpected variations in ground conditions; manifestations of latent conditions; or the impact of future events (including
(without limitation) changes in policy, legislation, guidelines, scientific knowledge; and changes in interpretation of
policy by statutory authorities); may require further investigation or subsequent re-evaluation of the Conclusions.

This Report can only be relied upon for the Permitted Purpose and may not be relied upon for any other purpose. The
Report does not purport to recommend or induce a decision to make (or not make) any purchase, disposal, investment,
divestment, financial commitment or otherwise. It is the responsibility of the Client to accept (if the Client so chooses)
any Conclusions contained within the Report and implement them in an appropriate, suitable and timely manner.

In the absence of express written consent of WSP, no responsibility is accepted by WSP for the use of the Report in whole
or in part by any party other than the Client for any purpose whatsoever. Without the express written consent of WSP,
any use which a third party makes of this Report or any reliance on (or decisions to be made) based on this Report is at
the sole risk of those third parties without recourse to WSP. Third parties should make their own enquiries and obtain
independent advice in relation to any matter dealt with or Conclusions expressed in the Report.
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104 Disclaimer

No warranty, undertaking or guarantee whether expressed or implied, is made with respect to the data reported or the
Conclusions drawn. To the fullest extent permitted at law, WSP, its related bodies corporate and its officers, employees
and agents assumes no responsibility and will not be liable to any third party for, or in relation to any losses, damages or
expenses (including any indirect, consequential or punitive losses or damages or any amounts for loss of profit, loss of
revenue, loss of opportunity to earn profit, loss of production, loss of contract, increased operational costs, loss of business
opportunity, site depredation costs, business interruption or economic loss) of any kind whatsoever, suffered on incurred
by a third party.
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1 Ecological Receptors

The Pilbara is characterised by a much higher evaporation rate than precipitation rate, and approximately 70% of the precipitation
occurs between the months of November and April. This causes several extremely dry months so that the creeks and river
systems in the Pilbara are ephemeral and often groundwater-dependent. The catchments and the associated groundwater within
the Jimblebar and Wheelarra Hill areas, are habitat for approximately 20 stygofauna species (Bennelongia 2013a, 2014a, 2014b).

Mining activities in the region have resulted in drawdown of water table and consequently these surface water systems, which are
naturally groundwater fed, are currently receiving reduced groundwater inputs. It is understood that BHP manage aquifer
recharge of the local aquifer, to counteract effects of dewatering in the system.

11  Aquatic Ecosystems

The aquatic communities of ephemeral waters, such as Jimblebar Creek, are characterised by receptors that typically have short
reproductive life cycles that are triggered by, and completed within, periods of inundation. Inundation is followed by drought
during which time these receptors enter a period of dormancy (e.g., production of eggs that are desiccation-resistant) where life
processes are halted until inundation occurs, or find refuges (such as springs, or permanent standing water).

Innawally Pool is a permanent waterbody formed by the erosion by high water flows from the incised gorge of Jimblebar Creek.

The pool is approximately 700 m long and 30 m wide and retains water throughout the year (BHP 2021). Limited information is
available on the aquatic communities of the local waterways (BHP 2019). The exception being Innawally Pool, which has been

found to support a freshwater turtle (Steindachner’s turtle), native frogs, and invertebrates (BHP 2021).

Other receptors such as fish and macroinvertebrates may find refuges during periods of drought in groundwater-fed springs or
permanent pools. Fish may colonise the local ephemeral waters after transport from upstream locations during periods of
inundation. Examples of invertebrates that are adapted for extended periods of desiccation and may be found within local creeks
and receiving waters include aquatic molluscs (e.g., snails [Gastropoda]), water mites, and crustaceans (copepods [Copepoda],
water fleas [Cladocera], seed shrimp [Ostracoda], and side swimmers [Amphipoda]).

The ephemeral creeks and pools within the Jimblebar area also support riparian vegetation communities along their main drainage
channels and adjacent floodplains. These communities include the facultative tree species Eucalyptus camaldulensis subsp.
refulgens and Eucalyptus victrix found on the flood plains (BHP 2019). A survey of riparian and aquatic flora and vegetation in
Jimblebar Creek and Innawally Pool by Onshore Environmental (2016! cited in Onshore Environmental 2018) identified the
following significant flora species: Rhagodia sp and Goodenia nuda.

1.2 Groundwater Dependent Ecosystems

Groundwater plays an important role in sustaining aquatic and terrestrial ecosystems, such as springs, wetlands, rivers, and
vegetation in arid settings. Understanding these groundwater-dependent ecosystems (GDE) is essential for groundwater
management and planning.

! Not sighted.
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A search of the GDE Atlas was undertaken to assess the presence of aquatic, terrestrial, and subterranean GDEs proximate to the
Swan and De Grey pits. Further information on the search of the GDE Atlas database is found in Appendix B. The lower and
upper reaches of the Fortescue River, the Warrawanda Creek and Shovelanna Creek were identified to be moderate and high
potential aquatic GDEs (national assessment), respectively. The areas surrounding the upper Fortescue River and Warrawanda
Creek were identified as having moderate and low potential for terrestrial GDE. The areas surrounding Shovelanna Creek and
Jimblebar Creek also displayed low potential for terrestrial GDE. No data was available for subterranean GDEs, as no analysed
ecosystems were present within a 2 km radius of the Jimblebar Mine. As stated in SRK (2020), Ethel Gorge is designated as a
Threatened Ecological Community (TEC) whereas Fortescue Marsh (Marsh located approximately 100 km to the northwest of
OB17 and OB18) is designated as a Priority Ecological Community (PEC). The depth to groundwater in the vicinity of Jimblebar
Creek and Innawally Pool is approximately 40-50 m bgl indicating these waterbodies are not GDE (SRK 2020).

1.2.1 Subterranean Fauna

Subterranean fauna includes stygofauna and troglofauna. Troglofauna are air-breathing animals that live in caves and voids in the
sub-surface. Stygofauna are aquatic subterranean species (including micro and macroinvertebrates) that live below the earth’s
surface in aquifers, cave lakes, and groundwater systems. Stygofauna generally inhabit groundwater habitats with substantial
fissures or voids, which in the vicinity of the area of study includes saturated Tertiary alluvium, along with orebody, dolomite, and
fractured rock aquifers (SRK 2013). Subterranean fauna are predominantly invertebrates with a small number of vertebrates also
having been identified to date (such as fish and a reptile).

The preservation and protection of subterranean ecosystem is a priority due to the unique biology, and function this fauna perform
in groundwater systems. Stygofauna maintain the pore spaces in aquifers and remove organic material and nutrients in
groundwater thereby providing an important ecosystem service of bio-remediating groundwater contaminants and maintaining
groundwater quality. The Pilbara region is reported to have high diversity subterranean fauna (EPA 2016). It is conservatively
estimated that the region supports between 500 and 550 species of stygofauna (Bennelongia 2015). As of 2015, more than 650
morphospecies of troglofauna had been recorded in the Pilbara to date, with the total number of species present likely to be much
higher (Bennelongia 2015).

Stygofauna and other subterranean species are a focus of environmental assessment because a high proportion of them have
localised distributions (Gibert and Deharveng 2002). According to Eberhard et al (2009), around 70% of Pilbara stygofauna
species are likely to be short range endemics due to the limited physical connections between groundwater systems (Bennelongia
2013).

Limited research has been conducted on the effects of toxicant stressors on stygofauna. The physiology of stygofauna can differ
from surface species and as such they may be expected to respond differently to toxicants compared to populations of surface taxa
(Hose 2005, 2007 cited in Hose et al. 2015). It is considered likely that stygofauna communities may be more sensitive to some
toxicants compared to surface water communities (Hose 2005 cited in Hose et al. 2015) and because of this, groundwater
ecosystems are recommended to be protected (ANZG 2018).

Although no subterranean GDE were identified by the Atlas search, the Ethel Gorge/Ophthalmia Basin alluvium calcrete aquifer
on the Fortescue River supports the Ethel Gorge Aquifer Stygobiont Community. This community is classified as a Threatened
Ecological Community (TEC) B (ii) community based on it being of “limited distribution, with few occurrences, each of which is
small and/or isolated and all or most occurrences are very vulnerable to known threatening processes” (DBCA 2020).

Several stygofauna assessments have been conducted in the study area in 2013 and 2014 to assess risks posed to stygofauna from
proposed dewatering at OB17 (Swan), OB18 (De Grey), and OB31. Sampling yielded a total of 78 stygofauna species in
Newman and surrounds, 59 of which occur in the Ethel Gorge TEC. Specific investigations at Jimblebar found only one species
near the OB17 (Swan) and OB18 (De Grey) pits, 11 species in the OB31 footprint, 15 species in the vicinity of the Wheelarra
Hill/Jimblebar mine area, and nine species surrounding the Sylvania Station (Bennelongia 2013a, 2014a, 2014b).

Several trogolofauna studies have also been undertaken within the Jimblebar footprint, revealing approximately 38 species present
at Jimblebar/Wheelarra Hill. Investigations indicate that these species are likely to be constrained to the clay rich habitat of the
tertiary detritals and all species found in the area are likely to have widespread dispersals expanding outside of the area.
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1.3 Terrestrial Ecosystems

1.3.1 General Description

The Pilbara region supports high species richness and many endemic species of plants and animals, including one of the richest
reptile assemblages in the world, more than 125 species of acacia, and more than 1,000 species of aquatic invertebrates (DPAW
2017).

Jimblebar is located on the plains and low hills between three bioregions, with ephemeral creeks occurring in the eastern portion
of the project area. Jimblebar is located between the eastern portion of the Hamersley and Fortescue subregions of the Pilbara,
and the Augustus subregion of the Gascoyne. The surrounding vegetation is classified by BHP (2019) as follows:

— Triodia hummock/open hummock grass on hill slopes and low undulating hills
— Acacia high open shrubland (Mulga) and 7riodia hummock grassland on floodplains
— Triodia hummock grasslands.

The gorges and summits of the highest peaks of the Hamersley Range protect isolated populations of land snails, skinks, and
plants (DPAW 2017). Many endemic plant species, including the Threatened flora species A/uta quadrata and rare ecosystems
are also found in the Hamersley subregion. Additional information pertaining to the conservation significant flora and fauna
found in the study area is presented in subsequent sections.

Environment Protection and Biodiversity Conservation (EPBC) and NatureMap database searches were conducted to identify
Commonwealth and State listed species of conservation significance that may be present within a 25 km radius of the study areas.
Database search results are presented in Appendix B, with a summary of the flora and fauna species of conservation significance
identified by the database searches provided in Tables B1 and B2, respectively. Additional details are provided in subsequent
sections.

1.3.2 Flora and Vegetation of Conservation Significance

The NatureMap database search identified 15 priority flora species that may occur within a 25 km radius of the Swan an De Grey
pits. The EPBC database searches also identified one threatened flora species that may occur within the 25 km radius. Mt
Augustus Foxglove (Pityrodia augustensis) is listed as Vulnerable under the EPBC Act 1999 (Commonwealth) and as a Declared
Rare Flora under the Wildlife Conservation Action 1950 (Western Australia). Mt Augustus Foxglove is a small flowering shrub
endemic to a small area of Western Australia, spanning the rocky hillsides in the Mt Augustus area, north-east of Carnarvon, and
Mt Fraser in the Robinson Range, north of Meekatharra in the Geraldton district of Western Australia (Brown et al. 1998)

1.3.3 Vertebrate Fauna of Conservation Significance

Together, the EPBC and NatureMap database searches identified species of birds, mammals and reptiles of conservation
significance that may be present within a 25 km radius of Swan and De Grey, including:

— 11 Commonwealth listed threatened? species
— 15 listed migratory? and/or protected under an international agreement bird species

— 12 listed marine bird species

2 Threatened fauna and flora may be listed in any one of the following categories pursuant to Section 179 of the EPBC Act

1999: Extinct, Extinct in the Wild, Critically Endangered, Endangered, Vulnerable, or Conservation Dependent.

3 Many migratory species are listed under international conventions and agreements to which Australia is party. The list of
migratory species is established under Section 209 of the EPBC Act 1999 and relates to the following conventions and
agreements: Bonn Convention, JAMBA, CAMBA, and ROKAMBA.
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— Three Priority 4 mammals*
— One Priority 1 and two Vulnerable reptiles

— One other specially protected fauna (Schedule 7).

1.3.4 Short Range Endemic Species

Fauna surveys conducted in 2013 and 2014 revealed six potential short range endemic (SRE) species. Two mygalomorph spiders
(Karaops ‘ARA003-DNA’, and ‘ARA004-DNA”), a pseudoscorpion (Xenolpium ‘PSE079), and three isopods (Buddelundia
‘10NM’, ‘49, and Buddelundiinae “WN”) (Biologic 2013, 2014). These SREs are minorly impacted by habitat fragmentation, but
are not expected to be further impacted by the proposed IPTSFs at Jimblebar Mine.

2 Livestock

The dominant land uses in the region are grazing, native pastures, ecological conservation, mining and urban. Unallocated Crown
Land (UCL) and the Sylvania Pastoral Lease are the underlying land tenures occupying the Swan and De Grey areas. Sylvania
Station is located approximately 28 km to the southwest of OB17 and OB18.

3 Humans
The human receptors considered in the conceptual exposure model (CEM) that were identified at the site and surrounds include:

— Nearby residents and visitors to the town of Newman and Aboriginal residents of Parnpajinya Community and traditional
owners (Nyiyaparli people) and custodians (Martu people) of the land that:

— Consume drinking water sourced from the Newman Water Reserve’ public drinking water source protection zones (Priority
Areas 1 and 3) and associated borefields; and

— Undertake recreational activities in Ophthalmia Dam, OB31 Creek, Fortescue River, Jimblebar Creek, Ethel Gorge, or other
nearby watercourses and waterbodies for wading, swimming, and fishing.

Drinking water (Newman town water supply) will not be considered further, as source water is treated by BHP and the Water
Corporation to meet the Australian Drinking Water Guidelines (NHMRC and NRMMC 2011), as required by WA Health (BHP
2012). Incidental ingestion of creek water is considered in the CEM according to the recreational guidelines for managing risks in
recreational water (NHMRC 2008).

Cultural heritage sites are listed in Appendix B for completeness, given their cultural and spiritual value and potential to be
impacted by current and ongoing mining activities (refer to Section 3.1). With respect to Swan and De Grey IPTSFs, these sites
may be affected where they are situated in the path of unmanaged releases. However, cultural heritage sites have not been
explicitly considered in the CEM.

4 Priority species are still considered to be of conservation significance (i.e., they may be rare or threatened) but cannot be

considered for listing under the Western Australian Wildlife Conservation Act 1950 (WC Act) until there is adequate
understanding of threat levels imposed on them.

5 Jimblebar mining activities are not located within the boundaries of the Newman Water Reserve, the area encompassing
the borefields responsible for Newman’s public drinking water supply (DOW 2014); therefore, they have not been explicitly
considered further in this CEM.

PS134791-WSP-PER-MNG-REP-020 Appendix A | Page 4



\\\I)

3.1 Cultural Heritage Sites

According to the Aboriginal Heritage Inquiry System database, which is maintained by the Department of Planning, Lands and
Heritage (DPLH 2021), there are 18 registered Aboriginal sites and 19 other indigenous heritage sites within an approximate 5 km
radius surrounding the proposed Swan and De Grey IPTSF pits. It is noted that there are no registered Aboriginal site within the
IPTSF project area. Items or areas of significance that may be present within a 5 km radius of the proposed Swan and De Grey
IPTSF include:

—  Quarry

— Modified trees

— Artefacts/scatter

— Rock shelters

— Arch deposits

— Ceremonial man-made structures.

The crown lease for the OB17 and OB18 area falls within the boundary of Nyiyaparli Native Title Claim. BHP has a
comprehensive agreement with the Nyiyaparli people, the objective of which is to minimise impacts, engage with the Nyiyaparli
people, and provide an opportunity to influence the management of environmental issues (NNTT 2021). For example, recognition
of the Innawally Pool (located on Jimblebar Creek) as having historical significance to the Nyiyaparli people.
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Table B.3 — Comparison of Tailings Solids Data to Human Health (Recreational) Sereening Criteria
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Notes:

#US EPA RSLS for Residential settings have been adjusted by a factor of 4 (1o account for differences in soil ingestion rates) to be representative of recreational exposure.
Criteria for Al and Fe have been converted to %
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‘Table B.5 - Comparison of Tailings Supernatant Water to Livestock Sereening Criteria

\\‘sl]

Tailings Supernatant (Total)
pH() ECas) R y €O, Alkalinity HCO, Alkaliniy Total Alkalinity . .
Potential NH,sN | NO;asN| NOsasN
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I
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A= Allvalue based on pH>6.5
As value basd on Ass+- rieria

€= Crvalue based on Cr6 crieria
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alth Screening Criteria PSI134791
Conceptual Exposure Model

\ \ \ I ] Table B.6 Comparison of Tailings Supernatant Water Data to Human
Definition Phase Study, Jimblebar Beneficiation Project
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Page 1 of 1

100012025



5134791
Coneeptual Exposure Mol
Definion Phase Study, Jimblebar Beneficiaton Projec

Table B som of In-Pit i Datato

i P Stenstama SSTVe iy G Group, 2023 sons [ - | we | - 2 5 . 2 e Jees [0 [emse [ em [ee | [ es | [esu [ ome |- | am [ [ ae [es [ o [ eme |- [ eese | e [ 2 5 o 2 5 | oo
! bt Groundwer STV e, 2018) sons w0 wss | oo [ oon | oar | oo | oo | oo | wo | oo [ em o oo | 19 | oo won | oss [ owost | oon oaomos | oo ¥
e e o e e it [ g 5 s | oom o | s oo oaons . oams | 19 oont oozt | oon w05 oaoons | oooes | ooas | oos
b e o oans . n o .
R ————— 20
T T — 1585 s o
Fillng privds ey 3 FEE7 IR oo | [ omweor [ oo ] owss | oo |57 o3 oms |0 oown [owmr | ow | G oo | ooons | oo | o]
Modian 3 CEERN T [ [ [ Do | oo | oowr | oo | it [ o5 | oowr o Tovo | voorrs 0 [ [ Toos: | oo | oo | _ooms
o : IS o] ) TN AT O T T R s G o G o5 oo | oo | o
et 3 T o T T O T R T A X CCTE n T T T (T T
Fillng prvds e EEEN BE) D v Savoor | oo |oeez | oooor [T 5 oz | oovos | o
0 7 s e [0 D v T omnr | oo [ ome | o | os ORI TN G G o | oowro | owr
Falo prtds T EIFEY N T I (XE oo | oo [omr | owor | 155 ] 2o oo | o] G G g o0 | oovor |02
Fillng privds 3 oo FEETI IO D CXER oo | oo | owoss [ owor |57 ] o ows |0 C G T T
DeGrey Climae ) T FEE O [T oo | oo | aws | oo | o o [ q Tovor | 00w | o
Chunge st T pori ECEN T | QO oo oo ooone | oo | 11| o5 omo |0 T G I T B
Falo prtds = OO TR I T O T S T2 T T T oo R 0 CTER T BCTETS
0 TR T CCY T 7l 5 P T I TTES T TS| o oo [ w1 G v oo | oo [ —ouae
et o SECEE I | o CETEO I T T S TN O Tz A oo | oo omeor | 00|
Fillng prvds == 3 T S T | 3 oo | oooor | oo | oo | oo omm |0 oowre o G G o7 | ooz | ooz | oo
w0 T PR T T Saoo0 | ooor | ooms | oo o[ oot oo 0 a1+ | ooons | omoor | oost
Sran-Bactine ey " T ET ) v 3 oo | ooos | o[ o o oo | [ owar O G o0 | oovos | oo [ o067
% G | wme | o Dovona | ooons | ooont | owa | 1| 26| oo I Doois | oooon | s
0 " R T | > oo | ooon | owor [ oo | v o [—os oo |0 oo | G G oo | oo | oo |57
st i s [ [ 0w CCETEON T T T ey o[ ooou |0 [ oo TCTETEN T I
Falo prtds == 2 o FIGZX BT T = oo | ooovt | oworr [ oo | oo | [ o |0 omwn oo G G e ST TN I
) w2 | o s o [0 > oo [ oo [ ooms | oo | 35 o 3 oo |0 [ owm [ oo | o G G omors | oon | oo | om0
e m INECEE IR | CCETEON I T T R S S TN A 2N A oo | oooor—| oo | oo
Fillng prvds == 2 TN TN | 3 oo | oooor | oons [ oo | 53] [ [—osowm |0 oowrs [ oww G G o7 | ooz | voms | o]
= s [ [ oos Savoo0 | ooon | oo | oooor | o3 o I o [ oo |0 [ owon [ oonss ouonrs | ooon | oovone | oo
Ty " [ CATTI B I 3 oo | oows | owor | owme | 5w 00| 0| ooon | woow | o+ [ owsr || owmzr | vova G G o0 | oovos | oo [ 007
% o w1 Sooso | s | s | o | oo | oo 5 | vooooo | ooowe | oooes | oo | 15 | oos v voses | oo |z | voier | voouas | oo v v + [ oooe | oo | oooon | om0

A= TDS STV il EC, i onsrtd o TOSing syt sonvrsion ciorf 067

[ER———
E= Crvaue b on i
F= NO, vl fom ANZECC 010, T,

Lof
100172025



Table B.8 Comparison of In-Pit Water Quality Modelled Data to Livestock Screening Criteria ps14791
Conceptual Exposure Model
Defintion Phase Study, Jimblebar Beneficition Project

NZECC 2000 Livsioek Drnking Watr Triger Vol k) o0 oo o oor
) o | e N TN ETN T T e Tty
Filing periods Aversee [T S T [ ias [ w0 [ awe s X
[y o | o T E I I 2 ooz
Nt FE2TI O 5 T s [aes [ s
Faow periods Aversge S5 o T T IR N ] s
[ [ TR a0 | | ewer | owoor | ow ooy
Mt T | oo o T ) o] gy
il periods gy TITER TS i PR T ) v
o o | o s T TR CEENN v ooz v
@ QI EEETIN M) 3 T e [ [ w0
Faow perods = i wes FEN IS NEECTE IETEEY oo
o T ETER) ] 5 EI TN INTSSETN oucons
Ntz EE ) > T ] s o
Filing periods Aversge [T ) T e [ [ p s
DeGrey-Clmate [y T | e v oo | o7 [ 1 ooy
Change Nt FFi 5 S [ s | s
Faow periods Avengs S oo =) T N ) s ES
[ T T 2o | om0 | om0 | wowe [ oo oo [ oo | oo
i 10 05y ] s FE G000 [ o000 | ooores
il periods g [E ETS - o o [ o Py
J— o o 5 5 o [ ens M Fy
Mot iow | e . e
o erivis e o e | o 5 oo e
. [ TN ITEN MEITN MRECEN RETST M)
Nt FTE T ) T TN WG )
Filing periods Averee [EECIN T S NECT N IR TN BTN T
. B o | 7o TR A TN I I
i 7 s [ vwme | e | woo [ e [ ni | wee [
Faow periods v 5 S mes [ [ s [ e s [awo
7 T IO AEER T N N
Nictian w5 e ) TR T MY B o0
Flin periods Aversge T [ ETIN VTN BT )
Sl Nt I ) w0 [ [ [ ow [
Falow periods Aversge ETETIN T e [ o [ons [ es
) o[ we [ [T RN WS . o oo | omes oo

Page 1 of 1
100172025



s



Modelled Data to Screening Criteria PSI34791
Coneeptual Exposure Model
Definition Phase Study, Jimblcbar Beneficiation Project
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Appendix C

Hazard Quotient Calculations




‘Table C1 and C2 Operations Hazard Quoticnt Calculations PsizmL

Coneeptunl Exposure Model
Definiion Phase Sudy,Jimblebas Beneication Project

Tabec1
T S S S TS TS S S
T G I = 0T w00 g T S—— RS R— T T
T TN TR W00 T WG ST T TS0 S S S1mn T Dow T T ST 0T D GG TR T ST S0 oo DT Soves T T S 0w e e
e mme | rmmpeton Lo st i o | L8078 28343 0otiesr ™ wocsrs | Ta0kz1e aise 027 osuarns 127
e ae " 90 Percentle 7582001 6236972 180236 T28621 367913 01467 257278 422654 656247 175806 0858364 ISSE0S 0004802 0007915 0000127 106157 005617 0181958 0.00290369 0377999 000929 00T 00065 466114 0444668 22605 0000465 0000148 0060271
o i aiosis NS 0056023 o 160001 o vt SSRGS v | dsin S4809 0ontiss Ly sooser 2 pyoree Premigee) s
g TSSO W TS ST TR T T ST DTIT 01518 SAEG 00T 01 o156t T 0 D0 GO0 0 TR o Dy Toos so0TE ETE IR TS SR TR 0t
It L3020 235 funpye—— oomars sk 2ame12 0o0ns ozt Lamin preen i Lioss
somPremle | TORT oZGT IMROS TSI 619 WM 2563 210 S0 TOmI 0sbise SSEDS 002 024 L4SEDs 0l oonea 0ol 1025 002 oz 0377s11 ooz o7 0wz dasois Gas 19E0S 00005 00l g
o i s sasnes nosers ot o | 611 aosn ooz P 2ois s Preswigyeond e
R T G 106 57 TR T T T D AT I SRR 033% 1956 om0y o1somt TTIE TS DT 00N 8 GG T Do IR TS 00T T T TR 0RO oot
Decy-Clma T Lavsiy I s oon oot 030rss s | 22008 SME1 001460 ot e ey w2 13
e o Povenile | T4%T2 627 IS MST 0063 W B0ls BOGI S0 708 LIS 642L0s 000wl ozond K0S 0w oSz o7 105t omasia oo 0380k omss oo s 05173 o ATIEGS o oowant owneis
o i ey boosia biasies oot o1 | is Ganima ooy 30 2ems Lo ey preey
T TR T T B 0T 000 A Toorr T D TR 0w s Do Ve ST TR owe TREe i
[ B 0 i o o ouss o2wss [N oonors o2t (2 0onsion o150 L35t o 1omes oon 0301 ossssat
oo ren lbiosi NSHE IS0 A0 WIS SIS W0 IO L0x 00Si oLme 2 4w Sopus oo omis ommi 151 ownos s onisiay eosed Tosos oo 0w 1w oS
o o a0 | so1a1 g ui orset [asns | oxsms_om a5 oners o
e T R TET I IG TOT WRT TI 0AN OGS 00T 1% 19550 THIE O MEIOT 00001T T TTRET 006 o0 omeIeSe T TIOT ORI o0
o 87550 0315075 13759043 99t oors 2106 137 20 niessse 1512 oz ossss
il periods 90th Percentile 2SISE 2061 S64S2S SIS RSELOS  1N2E 270973 1304 0000643 0032 360399 619348 JEOS DOMSI 0001357 0000135 170685 0.11263 0683168 _0.0612031 6323877 004479 DOMITE 0052147 766212 11607 0000199 0007191 242605 0.71765
i 0 oosnr 2sons o 020 L osons oomsns 2754 Py o o s
g 795 CED S IR WOGT T WoHT e T TITE 04nass 0Mmh 0omi 0mhn 1n5s T DT 0000 S o5 1T 00T TS Do IR DR ToossT Do A To TIT ORI SR o1t
DGyt | o e T Saaiz v3ite 0sse 1 RS wostons oot Losi2s s R Lossont wrsee [ 2607 st
e BBy e T 03O 1600 NAIT 1666 RS 20 S 596 694 0K 0o noloNs 24055 —donur 2mE05 0omze oo0nes 9560 14577 oomns a3 owsin swris ommss ooz o 103008 0000158 sz 1605 0
o ien i TSRO o s Loovanssorsst IO bl 421 osenis voes 2067 o om0 o 3
Grounheter O ExtationsSuan
T - = S T B Y TSI T TS — TSRS T
e T T T G T T TR W R0 e T GOt T e DT T TG TG 0T D008 T T D O TR IR D TS T T T T T T
R 129w o axsss oorioss 0aveses oo EEE 0 oowmi omoe ozoisie nons G o0 oo L 17 0 om0z PR
oo e 70021 621602 03 Seum NG MONS eSS LAMT 00N ASEOS 0DRIS 030M 0SS 261607 D001 00 SIGEAS S0 00182 Gones2 omare oo oo voss o o2 war Laos o asias
W i asmies pazio 0o oson SIS 0 noonms orswnn osmos oo oo o oomun s oz oo o s PR
T T T TR TP TR ST WENS T 00 10603 DmR GOV 031107 TOE0T SREG D 460 TN 0T ozt Tt T o EE [
T L e amiss oo 0zem 0w o o o ozl o answs 0 o i a0 oo oamn P
cob e TONNI 27 1081 DA 016 e 25960 L7 00T 241E0S DO 0215402 0310 250607 DO 0o SAIEGS S 00ITIY ooz o 035 owms v owe: 9877 v LEes oo 3sias
W0 iowws 2viws aorse_0ai00s_0sws o s oo ovsm owm owenss omen o oomm asem omms 0 oo omes Y
e T T 1T TR T SN0 T TR o T 00 LTSS 0 UG 020ues BT e e O TR TEo o o G T T T ORI
o 1zm 27601 aaow0s Dontsie 030 0-00s o o 00w oznas o oz 0 oo s I PR
Fting periods O0nh Percenmile 7674338 6236972 156846 TLISO 499634 4ROIST 247055 J6RTT2 61196 126836 00SIKS2 266E05 0010179 0204446 031024 SSIEOT 0000191 0.000664 SOIE0S 621109 001866 0040888 25722 0.376377 0.002959 00002 aso07 0439313 1SIEDS 0.000274 3S4E0S
W v sonsnt aomin paso 07w osovos NS 0 nonrss omvwe osmms oomise oows 0 owin asm o0 oo o P
g TvIn T Yo TATT W ST T R T TR 00%R SSsEes 00w 0 oo TOTE0T 000 OO 200 T O GO0 DR 0TI S0 G T T
It Laosiat st 1060w L 1010 o o omo rnes o o oo (ease G 0 oanes o PR
S Banckine U=t 90rh Percentile 7730923 6236972 968296 10818 11871 216024 174356 29576 460579 KIS61 0151763 OKEDS 002495 119952 58 0.000449 3. 163364 2155357 0015846 DODISTE 0.021199 59674 3318 TEAS 000184 2IEDS
o i 2 Lot o PR
R TADS G 0 TS I T W0 T IS T 010 C oS 00 o G T T T o TR
I Loz L9105 ook 1isess e o oo omnm ol o o ones Rii9es om0 o oo PR
e LD 90 Percentle 7724812 6236972 10768 _ 108035 123168 24112 195882 330574 SI4451 98409 01675 0000105 0028009 135626 238215 ISIED6 0000663 0000454 447605 13459 010756 00190509 2496479 0.018543 0ODITIO 0.024847 643839 467038 SIGE0S 0.002139 216805
o i Sousss b D1 s oo o o owns 0 oo L8 0 oo assss PR
Y T T E T T CREGT 000 0IIT TIER T oo Toc - uoocuios TR ooeior Toone oG T T T o TR
v | FO e s o ., /170 owom omess 1 Tans B o noms oo oism ooms LGS0 o s aen o o o o .
iy Lanpy 25tes’ a1 Lo oo BEIN 0 oors nssw owm oo tom o ovrn SN Lsnis o oapsen osein .
Hos1
wo-s

Page 1012
19120026



‘Table C1 and C2 Operations Hazard Quoticnt Calculations

341

Coneeptunl Exposure Model
Definiion Phase Sudy,Jimblebas Beneication Project

Tablec2
T S S RS T S ST ST TR m I TR TR T
T G o T ey ooz Toors g0 IT— T ot Toor o0t o0 ore Do
Toener  TWT GO o0 T T SIS T TR SR S 01w ST 0T o G TR S GGy e T T T T 00 T T T D 0T 34905 DT
e mmene | rampens Lo ST D0 00k 014 au oo o oo astis ﬂwm . wasis osto oms [t
e e bae s periods 90 Percentile 7582001 6236972 180236 T28621 367913 800467 257278 422654 656247 175806 0858364 SGIE0S 00029 0242546 0284029 0004802 0.007915 0 \:‘ 106157 003617 0181958 0.00290369 0.377999  0.00926 66114 0444668 22605 0000465 0.000148 0060271
W i ooviss_oisows 2 51690 o200 o o bies om0 vouen osom: orien oo pene 355
T TAVsss 0 0L T BT S TS TSR ST SR 0180 26805 0000 DE TR oo T o Ty TR 03w g0 s 0w T TR AT 00 SIS 00
w2 A 0o 2oz 00 sy ol bt 0 om0 o 029012 v 0omws 350
oomPremle | TODT oZGT IMR0S TASI 619 WM 2563 2140 01 Tom] 0s0ise SSHED aanms oomsit ommss oooios st om9e ot oomm o1 0w ooy o sasois Dase 1960 009 000N Dot
W 511 oooeior o5 o o oo st owen o oo oot o oo oo oo Taii
T T T o T TR T T TR R S T e o e o TR o AW T S TR DR g0 s o T T LGS 0 7905 Domnn
Decy-Clma w L1808 vo0n17 0052927 0210 Sre st o oo v oane 20 0 baser oseimn ootz |93 |
e Sobreale TR GZGT IS ROT 6008 MIR BIG B06K S0 1709 LS 0E0 0 02002 024067 oomers w9z oooier losues oomsis 02 oomps ot oz oo o 165173 0awer A7TE4S ooy 0ozl Doz
o boniss brisies oz asosms o 1 PR o2mssr 1 oon oosast poses Lz oomn oo o
Tenge e T TR Ban T TR NS 00mms | 450s 0o 010 ST TR G ek0s I DT oA TTIT 0 1 0w T T S0 bumin s b
ey pmetine | rtewpton o o owrs o oy 2imase. oo o ooy ousn oo 0 oot o1 o Ve oss oaen 5]
oo e s NS 190 A0 WIS SIS W0® L9 Loox 000086 ot s Dokus oo OWIS ool 1541 010m0s D56 00 48 o0 wooness oo s o9 aoonm wonTH 1abds oSz
W s e 1 s o1 o o o o s swo o oo Lsrmm o e ST oo IR
Toempe 796 T 5w TSR TR TR T T WERT RINT 0 0000 00 116 T TS DRI 0001 s T SO TS T T 00T i oo S0 T s oo 71908 b
e i o 25509 X s o L 129 oo Lk oonsss o o R o Soonzes] vorvss [N
a1 DT a5 0 S SOW s 19Es Ton L 0w emss s oo 4305 aoesnn 0mis oowns oo 01126 aonies noant 6w ooy oo ousisr Tee 107 omowy somist 22608 D7
S oonnans 2o pere aomris s PR ozt oo wss Lirueis . 20 T o o SRSS)
R Tt G Sl T TR TSR W T W S s 1bad doni EEE e R Ty DS om0 TOE TIEDS 000719 SATE0r Disian
Dyt | o o . Taiz o o woston ocus wosisor o o N o gz 3 00n oo TSRS
e P e T G e AT s s e Sm o wee s oves omess b e <o 2005 004 Wi 9ME0S 14T 00T o oo swis omss oo0zr7 oman esomi 103008 0000154 pwsiz 1405 00
o 1295207 _messr vossior 2o 2500 v o9so713_0090620 o o Lawos om0l o o3 dusass o Auam:__-
Sutace vater R CHeToion “Svar
T T ) R T N—TY oo oo IT— R TR T ST oy [T TT—TT—T
T TGN RGE TR I S T S50 FTo% T 00t 1176 00wy 016 03T R T R e T Sowisr T BT TR 7 O D0 1907 ey
R wo s 030254 o 03tesen 0 oo o oo vas oise 0 ootk o a2sss oarsiss oousies 42
s ine S Peneale 70797 6T 16 TLOIG 0399 SS9 ISING M09S 615527 IRTN 008 2SS DDRIS 020818 031555 260607 000159 0 16E0s %063 001842 052657 00057437 0380028 0003073 oonuzes s D497 LAEOS 000278 355E05 00sé1le
o e oes w0 o prones oo busisn o ouu biws om0 oo o adson_ossons oo reiss
e T CTT e TR TONR TR 1O T WA TR 000 0G4S Dm0 I 0T TR b 4 E0s TN 0w O T 0T o = TGS 0D TGS 00
S-St Ll = ) 32155 00T 020982 0191 ooorse: 0261301 0 oo o203 piswos o o a20s1s s ooosert | a10se]
oo Fomenile TG 6207 10751 BASE 0161 GO 969 AR G 10607 006 241G 00MI3 02N 031 29607 0074 O SBE0S 98K 01T c0ms2 oomsun o310 owmns oov o 59877 0 142605 o 3505 0T
o ioums v sosse o vesusis 0201t oo s PR Jovn oot o nowson oz o bt _osis_owss (31
T TN TR 1 T T R0 er TR R T 00 LIS 0 0 tahs I BT e S TR ohee G oo G HT I T4 0W TOEeS D0y
o o Tosns ot o0z om0 o7 oot a2 oo o oo 20 o1 o o o217 oann aoosse Ssess |
oo i TS 894 OIS 2SS LT L6 DNNG 00N JEDS 000D DM 03104 SSIEDT 0OmI9 000Med SOIEG 621109 0o1ssss Gomms oo 06 o ozt oy asswr 0o LOEGS oMo 5405 D0sia:
i 0omin_ownms_ormans oxrrst ooorrss amoss e o oms o oo 0 owsmr oaome o o507 _osisns_ooosws s
e T Y T T IR T 0T T 000 S SSE 08 00iam T oo DR TOE0T SO GO 208 T T TR G oW 0TS G017 TR T
o 174762 0onnies | L1ks2. 4w ooy 1520 0onnses o o7ess oo 0 ot ome o
Snan B s Pl pecods 90th Prcentile 7uwu 6236972 068296 I0RIS4  1ISTI 216024 174356 460879 KIS61 0151763 9E- 024948 119952 209804 12SE06 000058 0.000449 3SSE0S 131351 0063565 0095042 00163364 215357 0015846 DO0ISTE 0021199 59674 13618
i il 2597 o0 19190771 e P prevsegpye o oo L s Lomiss .
o ‘m«w T TS T T SO TS W T 010 ORS00 0sevsT T To07 GO 00 20 R T S0 TR o7 0w onms T T
e 1891057 o050 L3688, 0caso consors a1 o o e oo om0 s osrsioe o
=it U=t 90th Percentile “‘m 62369 10768 108035 123068 24112 195882 330574 SM4S1 984029 01675 0000108 0028009 135626 238215 LSIED6 0000663 0.000454 447E-05 13459 0064947 010756 0.0190509 www 0018543 uv:Au‘ 643839 467028
Y Sosss oo disesss Lism vonars preevgpyivey o oosenr vt L0 o 2 o
T T T S T S S T S G en ot o O T e TS nmm oo oo DR I T
Py I s19 ET T gonsn 0SS 0 voosiss orsias vaoes o ewr om0 o o o
SomPenle 77D oZeT IR 0755 10T NI 17016 NS0 4960 926 01uNS SUEDS 0mRew L 101D Lm0 00mmsss ook JE 13107 005 oo s 21 oover o017 otz susse a6 oo 2005
o Loy il 2sves vowns 1w 120948 a3 _ouein o oswn Loy a0 _osrsen et s sruios oo ISR
Hos1
wo-s

Page 2012
1912026



Table €3

‘Tuble €3 Operations Hazard Quotient Caleulations

Concep
Definition Phase Study,Jimblebar Be

T P T S S RS T Y S R S S [ P I T T
Toecien — e ——w S e oo i e e w ~ E—
e omaass omeste o omese oot omior omesss cos |20 o ooz
omem omsios_omen omer omisss owisor_omns_oooorzr [ saorss oonazs
e TR RS TR e TR TR s 01w TRET 0000 T To COIE4s S O m oo o (RS
S s w1 oo o7 0000 0015 0w 601E0s (235281 ooz
e 7616247 6236972 728531 36193  RO326 256463 421403 654301 176091 0520156 SSRES 0002212 0283088 14SE05 0003511 0006943 0000109 106254 0039782 0140698 0377511 46,6046 0443324 159E05 0.000395 0.000103
omeins oreon_o 0031 o omiss owisi_onse oo | 313 oot
it oot oson omne o omas oo seseos |20 wuonn
pyivey omom_ozms o boon7_oweess_omawir_omoi Usauess ooos
T T SR S T Wew T TR Im GAn oonws TRER omen pE TUSE0C 00000 0O 305 1 2H 000 T o T T TR oo THER
. o e omsin2 oo wors Omos 0m00s 0007 3Eas 0612 woois
el O0ih Percentile 772535 6236972 205248 157909 418042 3SISK GISKIS 960069 19159 LOTADS 0000536 0020296 48387 20E-05 000383 0001195 0000121 154211 0107304 0562416 4855857 69864 108398 0.000172 0.006774 1.S8E05
o o150 Lo1ss_ oziss onsn o oo omorn [7moss oo
s diss me S Sl weLm was e i oeess aeme v s Seos ooy donm omoms 17k o e W owone ownn Lasas
oaxan oo 03600 onasos oo own_omisn o _oonss [ s oosss amsses
oo T TS T Sevse T TR ST TR TR R o hose G0 0TS 07hE T TR Wi 00007 S ED 128 TR = T e To TIES 0wy SRR 01w
[r— . o ouseasy o597 omoo Dol o146 om0 omicon ommzss saces (G0 oot s oo ooz |
e S N IS s @ S e 64 OBSM0 oMess 00lws 2405 Ao 045 000338 oW1 SES 1451 00w oons soo7ais o7 oo sson lostes owoiss ooesen LeEes 0413
o oisies Laiss ot omsn 0w omaom 0w oo vosas | oo |imes oo oo |
Uvestock NG CaleationsSwan
Toerces w7 E— S S B ¥ S - o B ]
T T e TR T AT W 0 T T ORI TR 00 T 0T THE0T TRER GO TRET IO o oo T TR TR T TR Toe
" e oaosior omesny o o Lk0s Towes oownas 22xes 1648 ownse o1 voonos voones:
i . 7682797 6236972 73916 SOIIM  SeS492 251236 30965 6ISSHT IMTET OM4RIRY 2SES 0009125 020MIE 03ISSS 261E07 0000159 00058 S16E0S 06359 001842 0.042652 0380026 000264 0.003342 459472 0420897 L4E0S 0000278 3SIE0S urmu«‘
o w2 o omsen oms_owmisss 201605 0s0i_ownan_stskos ‘4o ooness oo oo oouzoe
prr N TS vy TR0 9SS SWIT T AT 00200 T 000 01N ITTHoT TOEST S REST 0000 3 GET 3 ST ORI o TEon Toonez noem T IR G BE oo TTER owi
H o st 0oous e asens J6E0s oxE0s boots 405 LN y wion i
=L “ . 7681231 6.23697 TISTI SOAGIS  GAUSK 259660 40221 62NI6H 142607 0048766 241E0S 0008123 0215402 031025 25907 0000174 0.0M6% SAVEDS 9NSIE 0017359 0042432 0356393 459871 0450796 1425 0000274 3 SIE0S urww‘
o orie_omns omen_vonos 2eas oo oot _sveos s oot oounser
p e ToeT At TR0 e TR W LD G0 TTER 0005 01as oI TTE0T 000 00N ISEE 3193067 0000 o T ToooT: 000 B T R D TR 00w
R o s oz oo o 0w 270605 000101 oorss 38505 [1m0s1 w2 o i s |
" O0ih Percentile 7674338 6236972 TIIS93 499634 4ROIS2 247955 36772 611896 12836 0053852 266E05 0010179 0208446 031024 ISIE07 0000191 0000664 SOIES 621109 0018866 0040558 0376377 0000224 0003347 455907 0439313 1SIEHS 0.000274 3S4EOS 0051402
o vy o oo omosso oo 351605 omoisn_owiss soigos Saossas oo o e7s oont o
g YT TS I G T T RS ot TSN 00wl 0t TR e 0T OO OWO TOECS L0sen o o e Toorss00rr TR T TR oo TR hr
e I —— Wi U e e e dasm W6l i oses o 11w 2w oo ‘o dotoss 3esbos 1315 wukss e s ot e
o oo _omors omoss_ozos 25 oo o s [0
p T TS o T WO T IS 99 010 G 00T 0sewTsy G T w0000 o o T S0z a8 ST TR TR ot THEeS
- o oo ossns omzos omssie 011371 796505 oomesst oomasss oonas 056 oouss:
= Oih Percentile 7724812 6236972 108035 123068 24112 1958K2 330574 514451 984029 01675 0000108 0028009 135626 238215 LSIE06 0.000663  0.0004: 0064347 0.10756 2496479 DO0ITI DO24B4T 643839 467028 SI6ES 0002139 216E05
o e oo _ows osseors o omoisi_omwosss_ooonni ooiass |1y oo
p T Y B e e T T e o oo OmEIT o T T Tioose DRy T TR TR G TR
Ho w01 wnss o oo omss meas oo oaeesy "
“Clmse Change o 1729618 6236972 07555 1072 20631 77016 J00S02 467966 K920 0142085 9ME0S 002459 1218 203179 12606 0.000558  0.00045% 0058596 00942 2176019 1 sxase 344776 G6NEOS DOOIST2 204EDS
s oo omuany omons oz voos_omosss_omias oo | ouwone

Hos1

i

1Ex
"

P19
posure Mods!
faion Project

Page 1of 1
19122024



“Table C4 and C5 Operations Hazard Quotint Calcultions
o
- D e Sy, b B P

Tabieca
oo T T " T S T 5 S S S .S S s R 7|
T T R oW i FT ST I T I 0 TR O T T T TR P TOENT TR T T T T T ST BT R O
B T ey P e gl R 7 Siom bscm o Liin coos sorns asens 10 aoas v s ousss 23505 II_J‘.L, aworn ‘m“f‘,
e s o0 v oo oo iowan oo 1 oo vome
pudiagl LT e P e Li5E0s aost oo oo l0ase oo ation oo o e o 1somas oo
PO I o oonss o i o Lsmns, o o vata
o[ e 2 aem rwn e e wm e o w 20 ot v ot s ooy frenre—— s oo sa7kas oo vt o
o w5 03w Lo s TS 0 amns bz omiow B o S % oo
LR o s coon Ut v s e s s saws s o ?l‘:?:: ‘i?lff?l‘ "‘ UI“‘J‘M Gow s ol Pt JIE?:]‘I; sasmsos_aoes aoses s awarz oo 1seos
b s Lome nerss s A presey - <os oo
Rt 0 ST a5 T T e okt Db L (bis s | o TREGS TR DO T 1 0 s b TR v e TR ST vm T
e o mso SRS e RIS s 2ams oo 2 0oimss ooms Doz aowin (ASST o Sisian osis preises oz
ol P s e smem ~awon sovas s . o o o “e0s aooisn wonss i oess s opus 1 aos vooon 24205
Iy o 2 o0
T e 3 Tzomar 0N e T e e TR TR D SR 0 i
[ o i oo 1o Sonis s 2 3 vansion o s G 0 s 2umsios 02x00 oasses
e P o ene 7w emem lem et . 1004 o ot anawss 255 o Sk ooz soms oEes HETr oo pre e p— w7 o s amorse a0 1eros
Orining Water HQ Clcions v — — - —
o i 20190 0w .. oo oares £as bons amass |27 o omes amsn Qs o oo
o ree 700 62307 o s asime v 2508 ownss s ooy S 10w 0o oo s e oy o 1agas oo
w0 e 2 e oo bowss_awios [§3 o st oosias aisin ooty o3suis oorivr oo
P T o o wos aoon (2 awin oan oo T oo vorts|
e R ey ooy s avs 2405 avosy aonrre vome spEs e oo s e o o o 1amas omre sieas oo
I s awunr_osrse bomess_amion TG vt o oo peess oo oorins ooy
v camae o MO Tiiees B o oams boms v ot 2 omsse aom b2 0w oonoss oo
C ol L T e s woi s e aiwe Dage ass 2eeas oo LSk v vowes SorEs et —— s oonsn s o 1seas om sieas o
w S s 0sis aoouss_Loimis oo bowest_aowion 6 o o oot o oy s oot oo
o e smens g 10 ansos [Lasnn oomst Dowars a3 orie s 01 vy amms oot o
o P 275> G2 o LI ST N6ms T e s V61 ai; SN o VG ook Do S 13135 0nses omn s 2ismoms o i o 9o saats eas omied atkas owie
P asun 2stmie i s ozvss o bt oo [rsens 2 o o [aum oo i)
E T T G T bt o b T oo v Do T s e o
St o T 1w 20am v 1617 o [T 010w sy oomon s sy (S5 0 v ore et oo brvcs
o PR e i cmem e ums B L2 9SS2 DeTe Sus w0l lones aowe Lsee s LSIEGS ooy 0O 44TE0s awrss nomws: 2eem ovissis s o oiams doms saceos oumm 2i6eas o
e asiis s oo 2y v Lo bownss boomist_omess o i Lo osmons et oo aasi oiuss o1
E T L ORI DWOT 11 IO 0TS oy SRR 00T o o T T oo TR T
e e T e T e T T e cowss oo sere oo oot G o s o ™ [P T
i Lo S o5 T » st avumos 3ase_ososs asios ey oo omrss ] 0 aviis o oy oy yens oomsir e |
ot
o5
e
Tablecs
o T S T 1 S s TS S W W s 7 |
Toves o T S — T S T B R  T Po— E— 1
I L e O e TR T OSSR T T T TN BT BT T T SR
—— T S o i s s T oo S s e G o cans osos ooy 10w owar e dioor s sasne ousss 2350 o
o s oot ooer ot _owes_owny Liieos boonmm_sores_omores Lok 3 sakas ownery oo oo ssieas 2o oo
e TR G S o e oo T 0w R R
oo [ i e o an y oo T 2wEes n6es ess 100 ot oo B oy 077 w5
S| ot 020 6272 oime e e o asose ssseos aomsn s oz oamsnast e [ ——
P oo 2 o0 w o bomon osane 20 o T oo
e[ e 2 66 s s s Sows e s e sk ovmsis P v — oo oo a8 [E—
o it s s aosm oam_owoms 2ue soret oenan preeipsva oo Lot oo weas
S o e “” ‘oo 1w otowe aon 0 oowe b ovort ‘?‘f‘:i‘ﬂ" ”\K:lll Qs o s oo comisy liil';“.? aoses s oz sy 15503 B
Iy insis a0 overs amorm s oo 2ow o oo avse oo o aooris_vonise oo oo
T T I I e TR DO O AT 06T ST TR G0 e s TR ST bw T e
e [ R e ol o s sem o Lt oo e s o G S o v G oty sz Vo D e
o s osesiessr aoomis oo owenr_sanen v 3o oo ovss sy oon: o o oonss oo
T e e TR Do oW DA 1 R TR W e 2T 0T T DO TR O owS o T T b5 SR
i R e O o e ey ot oo b 21”1;’,,1 e Siony oo @ [
o ozriesisr_oonams e aowie_oonist_omesnr_panees Lotk aneor oww omm oy preseeiyee amier, pretiyy oot oonrie]
Recrestonwa c
TR Ty T w o7 0w T T TTETE TTONT Tee Tre TR TR T T T TR TR DI T T o TR TR T T T
o o ovouns Gots doomss amare SoEm omoi 414ER oo Ttk s omss o ownr saieos L LsEas oo T oo |
I w m oo baw awss A0 poon2 sEws bowiss n 2MEG_LWEN Doy otonsis s s morsi 2605 vowss o powis
T e T T R TR e T o D e o TR TR R e O DT B 0T Towe o T ST D T 0
[ ) o o oo o 50 ognst 4s1Eas aoon n Lwew 907 ot oo a7 an L0 oo Loieas vaons|
T | P g poenie smom s oo s e avioo 2005 o o5 o avorme vomee st sawen o ot oonms ossema v o oo s b 1awas oo 53605 005y
v e B0 TLss s Jsseie daneos oaoros " S T oo o wan Ve oo
C o L T e pr—— Ao 20 oo p;s oy SSIET v vt SO 3110 o0sses o a0 o oo s o 1seas ome sieas ot
w by S vmorss ik e presi iis_porss Lo oo
o e o gt g Laskas oootas ot oot stk T Saoks. poors S oo
SonPokante 1 6562 W B mase Do s s i s omes Lo 2ows Lk v oo s 2ismms o a0 9o sses wes aons 2ikas o
b atein o omon 15 oanws oom _oovios et 2si oo ooy o oo
T TR G S0 T T SR s e T S i S o T T et Tonmas Do T T v e o
S o Dorsvamas oo e s oo mEn 0T Otns: b0 e Tk 3 ot omont e oomser
o PR e R cmem W WAMS B M2 9SS DO S MAD 01T Lons oo L s oomiss e onssin awoms o oiams doms sackos om 2iaeas o
e oasier o diies ot avnn s6iens o oo o s oot pommis pomor oonis
R TR T S RS @ T TR IS TR DN 07 QI S0 G0 00y T s T o bows T T ST bt TR T
e chmae W0 ms o o T s woan onae 17 o0 ovn vgrss Lo 41 i} wosss sares oo ) s s
Er sosrs aleie o oursse Lo o ot oo i e Ty omms v preswepy preeesy amorss_ooms Py )
ot
o5

Fage 111
forny



‘Table C.5 Dowastream Hazard Quotient Calculations P13
Conceptual Exposte Model
Deiiion Phase Sudy,Jimblebar Benefication Project

Table C5.
T [T =T eml c [ w vl ol ol vl s [ &5 [ &l aleclaol o 7 & In o] N [N [ & [ 7 [ m [ % [ s ] & T T v )
Tover e © w0 w O T S S T S ST o ow o oo oo o000 Hor St
2 Loser T T T 11 oMo vwom 000 0200 00s7s oo oo00n o000 oo oo oo e
NCCS- B Se | I e SN TREW 21300 S0 SISO S0 IS0 0G0 TN 000 0000 0000 0298 0ol 000 0gm oo 0 oo oo oo 02410 o0 oo ngom 83317 o0 oo omon oo
o L oo _oomo _nssm 2052 oono__oaon oo ooe om0 __ooun oo oo __vuom oo
B0 s 049 oe0s  0RET 0om 0o 0000 0560 | 28052 o000 ngm oo 02000 00376 o0 0000 o0 e ooo oo
NCCS- Mgk S | Cnn g e SN TR 2100 S0 SISO E00 IGO0 0G0 TN 000 0000 D000 098 00l o000 0gn oo 03 oo oo oo 02410 o0 oo ngom 83317 oo oo om0 oo
it L Lose a0 _osos _osw_noow oo _omo _nswo 2w oono__baom oo o200 _uosne oo _oouon oo oo oo ooo oo
o TR T TN R ST IR0 IS0 0 T 000 0000 0 0ams  00m T T ETa T 0000 T T
5. mmeseame | et Contiton it s Lo 049 005 08T 00O 000 000 0560 | 28052 000 om0 00w ooom 0200 00 oo o0 o0 e oo o0
= o e GO0 TRG0 NI A SGISD DS IS0 0M0 TN 0WN0  0MoD 0w 0208 000 0gon  0owo  Oo0 Dm0 oait oo oo 020 e oo ngom w3317 oo oo om0 oo
o o 09 oas 0w noww oo omo oseo 000 o0 0omo_oom _oaom o e oo I—— oo 0
o TO THAIS WsisE BN ST AT R0 S0 TSI 000 0000 000r 01k 005T T e o0 o0 0T 0000 T EuEETTTT 00t
it P s 07068 ooss uses 3 o0 oo oon  oom 024 o 0w osess e oo oo oo
NOGS: BuseSepe | Pt ARESOPE g, it asss som s mo s omor oama oo OO bgon  oowo 0o 00 oot oo ooor 02 pres o0 ngoor skt ooms oomn ogom oo
1o o0 0 ose 3 0000w 00 oo _osois o 0wy 0w oo s oot oo oons
L2 o ome o [as oo oo T om0 03 ne 0 o061 oos o7 o0 oonie oocss
NCCS- HighSepne || P FMRSOBSRE | o g0 s s 3w o msie owor 0ams 009 0000 0am oo0 om0 DS 002 oo om0l 020 oo oo naom 990 oows oo 0o o000
o L0 o505 Loi__nsuws 4o oo _boues _ons2 _ooon oot oo oms o1t o024 ooz _ne2is oo o
L Lo 04766 o 05 | 3si 000 0w oo ooom  oxs ool ooz osess o001 oo oo s yers
COS- Buctomuee || FSFMMCSOPRS oy ponle 717 4N N2 NS0 SN S00E REIR SO oo 0ams 00 000 0am oo oxo0 0352 0002 W oo 026 e oo nan s ooms oo 0oom
it L2 Lss o a0 y boom_nsus oo _booss oo _ooom _osos _omss w3 __oves oo ooy oot e
T Y T T T T T T T 0 00 TR T T oo T EoTTT
[OS e L L7 o o o0 03z D00 bgs 0007 om0 0273 00 o007 onese oo [ oons
= FE el 8 47 a0 ses B o 0ams oo OO bgom  oown om0 bRl od0r s o e oo ngonr 92133 oo oomn ogom
Ho o oo oses | 3sin b 0w oo omw  oas nons oot omsen oot s ooiss oot
EC T T T T 02 00%Y T 0000000000 D9 0000 [T 00 T EraTTTT
it B osw ome ooms b2 nsees DOl bgos 0o oo 0369 0o PR oo oz oo oo
NCCS: MihSepue | SarkReSSRE i oz 40 SO ST AR HLGE 20970 4510 omos o2is o0su ONO  bgom  oon  Oxo0  Dess 000l Pre oo oo ngos osiss 09 oonn 0gom
1o Lo Lo 1w oo 0w _oos b5 nswss DO 00is0_ooos om0 _nasin oo w60 o0 oonse_nasss oo
T e T T T T DA 00 T D000 0% T 00T om0 T o0 T D TR T oo
R L (e oams omss  osso o osse |3 OO baow 0007 Od0  03m1 00w o7 oo e o ogos oo
Sl | g penile 73N A3 T NRAN0 4SISHT SG0MS LIS OLSE WIOTO 0N 003 0000 DG 0am3 00 ONO  bgom  oowo  Oxo0 0wl 0dors oons oomn e oo ogoor 92137 o0 oonn ogom
1o Lm0 Lowes o 030507 0o _noar _ooos oo osess s OO0 bary oo _omon oo _nosss oo1__o1om oons os oo oo

Hos 1
Ho> s

Page tort
12004



Appendix D

Operations — Risk Assessment




\\\I)

Appendix D: Operations Risk Assessment

PS134791-WSP-PER-MNG-REP-020 Rev2

Risk Event Risk Assessment
Primary and Secondary Sources
(and Affected orImpacted [Transport Pathway [Receptors Potentialimpacts wigonsumeges | mee | 4" [fatng _[Rationste anaRecommendations
- ngenera,
[Grey IPTSE |from TSF landform ti Tumer 2013). loss) (Grierson
ory waste ines So15)
i qualiy) Jaustsuppression, o5
[equired) ddtonaly
|- wste fies surtaces | signt | possive | Low 2017,
oetowthe pitcrest, reducing ot
levaporaion,wind exposure,
and qust generation
| Airquaty andcust
traditional dertaks these types. Ifthe.
ortarmers. disurbed,
w tne mogitude
Recreationatusers of Ophthaimia o tal, 2024) Additonaly,
[Dam (limited exposure)*
Iniaty, pitretenton”. Tailngs
it , 20240). Theretore,
surpression)
Pampajinyaor
gl  respectively 10510
vinor | rare | tow ey bel
100
I3 prse,
and modeing,
overa,
Phenesae Py, e
o 3
isol. groundvater, and surtacewater)  to grounawater alings) [ SUEM | Untkely [ kow asurt withthe
reaitn
> | Use o pipetine
potentialto impact tha broaderregional aquitr.
lfauna and riparian vegetation  [ecosystems I~ Reguter (1., dally) Minor | Rare |l
lcommunites [isuat nspections of 2
Erpression o
contaminated groundwater, |quality and associated |- Periodic pipeline wear Minor. Rare Low )
1o surface water and |ecosystems assessments Firstly, \dditionally
g - Theret
turther downgradient; . R o
overtand flowto Jorinking water source by fauna  [1eaks inor | Rare
surrounding creeks (OB31 dwats )-
cen considered i assigning  ow isk rating
and downstream receiving |trom ingestion of contaminated R
waters inclucing Jainking water source signt | Rare | Low
‘Shovelanna Creek - be localised
neatth romrecreational use of
|0B31 Creek and downgradient dother thefollowing Cresk,
Lecennguaters pipetine alure:
— 7k of 0B31 Creek
— Creek
— 12,
However, 0831 Creek, isan
sign | nare | tow
e (RPS, 2013). h,
event. Teref
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Appendix D: Operations Risk Assessment

PS134791-WSP-PER-MNG-REP-020 Rev2

Risk Event Risk Assessment
Primary and Secondary Sources
(and Aftected orImpacted [Transport Pathway [Receptors Patential impacts Mgt suateges | e | d - |Rating |[Fotonte andRecommendatons
K = Pipetnes are e W
De Grey IPTSF: i | possve | tow
and seepageto Localised, short-term dectine in gt | Possible
Faiture of decant water ipeline carying  groundwater [orstc health supematant water) being pon,
supernatant water 0 process water pond o [wransported
|- Useofpipetine Geochemical
[(sol. groundwater, and surtace water) louna and parianvegetation |ecosystems lcontainment bunds Minor | Rare | LOW gy !
lcommunities |- Flowand pressure resultingin ddtona of
Expression of lielood:
contaminated groundvwater lquatity and associated eaks Minor | Rare | Low | -thelkelhoodofadecant pipe falure
tosurface watar and lecosystems
subsequent migration >
further downgradient; tom ingestion of contaminated
overland lowto [arinking water source by fauna Minor | Rare |
surounding creeks (0B31 falure
and downstrearn receiing from ngestion of contarminated datonalt
waters inclucing [ankingotersoues Mior | Rare | tow
Shovelanna Creek pon. Therefore,
Intermsof tike
neatthfrom recreationatuse of . e | tow oo Ikethood for -
|0831 Creek and assaciated nor || Rare
i
joreks Thersfor,
Drining water [Adverse health mpacts resuting
[rom ngestion of contaminated
Minor | Rare | Low
Jarinkingwater source:
orey PTSF De Grey PTSE Minor | Unikely | Megium  model
wallsto groundwater __fauna andrparian vegetation Jauaniity (water tevel, flow) of .
Cocatisea, monioring adopted screeninglevels
waters to surface water [water tabies, uptake of [dewatering system to
water migration lsrounavwater orsurtace water, Mnor | Rare | Low Furth 2023) In contrast the De Grey Pi, which s not hydraulical
downstream along natural Jandorincreased salts insurface o .
waterways/ watercourses DeGrey.
Expression of groundwater
T P
waters o 0831 dewatering lquatty and quantity and o
system Jassociated effects to aquatic pinor | Rare | tow &
a
g " )
rom ingestion of contaminated
& Mnor | Rare | low i
Jarinking water source:
o
[rom ngestion of contaminated
Jarinkingwater source: st | fare | ow a
tis ety that
neatth from recraationatuse of R o onbore
0831 reek othernearby . e Therctore
[watercourses and waterbodies R
orinking water vestock and arinking water.
rom ingestion of contaminated
[arinking water source:
signt | Rore [ Low
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Risk Event
Primary and Secondary Sources
(and Affected orImpacted [Transport Pathway [Receptors Potentialimpacts e[| e einen Bt [Ratonateananecommendtins
= WP, 20230 =2
orey erse overth pirim* and dikes,
Piovertopping o
(it grounavater,and surtace vater) Itoocing senicant food events vinor | Rare | Low | inadation:
. [ - The1in1,000 AEP,
ana
Jgectnenfoistic heattn (. OMIRS and ANCOLD) - 1in
o Juicetines ANCOLD requirements
101,000 AEP, 72 hour event
|fauna and riparian vegetation |ecosystems Minor Rare e
lcommunites ana i
lquaiy and associatea vinor | rare | tow
lecosystems
romingestion of contaminate I o
|drinking water source. ' are
romingestion of contaminated I o
|drinking water source. ' are
neatth romrecreational use of
|ophthalmia Dam, or other nearby| Minor Rare G
Iwatercourses
reattn
entrapment in softfines
Interms ofthe ang
eposiion of tiings stumyin Swan ana
oe Grey s — Exclusion bunding
Entry to TSF containment around pitto Note that
discourage access i
& — Routine vinor | possiote | Medium
waste fines and/or sunellance program,
including dailyfauna e
nside Swan and De Grey IPT5F
containment)
ingestionofwaste fins and/or supematant water.
Asaresult the sk
2 T esut e ok
oe ey Prse isp iy and associted
3 subsequent displacement iy v L ptementatonor
isoitirock) overland flow to [Destruction of habitat [enelneering controls (.. Minor Rare Low
o o ecebing [egutar nspecions o it
[wat stabittystope alure)
environments following i
wallcolzpse
eceptors vinor | are | tow
Notes
1)
2)
3 s, andbirc
4 156
5 Prepared: NA
ap Reviewed: 1M
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Appendix E: Closure Risk Assessment

PS$134791-WSP-PER-MNG-REP-020 Rev2

Risk Event Risk Assessment
[Primary and Secondary [Transport Pathway Receptors [Potential Impacts [Proposed Controls Mitigation Strategies Cl Backfill
and Affected or Impacted (Comsequence [Likelihood [Rik |
[Environmental Media) Rating
[Post Deposition of ailings — [Fogite dust generated from TSF[Natve temesral flora Reduction i photosyntherts. Engincering and management controls [Shght [Rare [EOW [ The risk to native terestial flora from airborne. Tow. Tn general, e, dust generated & Ty and not
Jsturry in Swan / De Grey landform respiration, and transpiration duc to Waste fines surface s below the pit crest, 1 tailings al the Pilb: moo Turner 2013). Effects on vegetation tend to be physical (e.g., dust
IPTSF |dust deposition reducing evaporation, wind exposure, and loading b\uckmg stomata of leaves and mlerfe sy and transpiration vegetation in other iron ore mining areas in
Dry waste fines. dust generation d th f vegetation Environmental 2017). Thvs is in part attributed to the fact that plant gmwlh in arid environments
Air quality) — Air quality (ic.,dust) monitoring will styp the growth the wet season when dust least and rainfa P
‘be undertaken leaves free of dust.
—  Proposed closure strategy create
seperation/barier to source
[Recreational users, nearby Acute and chronic effects on human [Minor Rare [Low | The partial backfill strategy option incorporates a cover layer with revegetation, which is considered generation. However, post the tailings.
residents', . |respiratory [consolidation period. During tailings consolidation (approximately 20 years post-2051), the dust generation potential would be similar to the operational period . These emissions can be
landor farmers fand amenity reduce: controls. be assessed air quality and dust deposition
manlmriny, In additid zressive remediation of llows, will reduce the area of tailings 3
vt s pathway is assigned a low risk rating based o the final revegetated landform and dust pior to
[P o w5 s o er BT v e Eow e Qe sy il ity be evomsionsd post-operains i PRk o overtapog - e cTowne s herefor, o e e e (e
0 land and seepage to groundwater  |vicinity of the pipeline |contamination resulting in localised, ~ [material (i.e., supernatant water) being transported ly th Futhermore, that no inant pond will exi hob\e\er intermittent ponding from
shorttem dectine in loristic healih of pipeline containment bunds rain events may oceur. Mitigation from the p a5 lowas
[ Flow and pressure monitoring of pipelines. o divect runoff lsewhere downsiream. Howevr, noting the sbove, there s still ponds within the pits
 for leaks Jand therefore, this exposure pathway has been retained in the Closure CEM. Decanting at closure will be at a significantly reduced rate to lhal ofov:mlwns ‘Therefore, the risk of a pipe
[— sed closure strategy decomissions. Jcarrying decanting water is reduced at closure because water will be decanted at a significantly reduced frequency.
pipeline infastuctre therefore remving potential
ETTT—— iverss Tmpacts o growmdwater—Jsource/pathway o e [Eow |t water ial been modelled.In the absence of predicted water quality modeling for Patal Backfll Closure, it has been assumed that the
[water quality of the: pouds wﬂl }n»e not concetrations greater that the modelling results from the Operations water quality. Given the discussion above on the reduced frequency ofdmaululg
fauna and riparian vegetation ihe likelihood of exposure has been as as rare, resulting in a risk rating of low. However further studies are
lcommunities Jand influence to the regional hydrogeology at closure.
[Expression of contaminated [Aquatic ccosysems® Adverse impacts to surfuce water Minor Rare [Fow
rounduwater to suface water and lquality and associated ecosystems
subseaquent migration furher
Jdowngradient; overland flow to
surrounding creeks (OB31 Creek and |
other tibutaries) and downstream
receiving watrs including
[Shovelanna Creek
INative terrestrial fauna® Adverse health impacts resulting from [Minor Rare [Cow
ingestion of contaminated drnking
water source by f
ivestock (cattle) s heat oo T o Stight Rare [Cow
ingestion of contaminated drnking
water souree
Recreational wsers [Adverse impacts to human heallh fom| Siight Rare [Tow
ecreational use of OB31 Creek and
lassociated creeks
r IPTSF th h | Groundwater dependent [Degradation of groundwater near [ Groundwater and surface water quality and  |Minor (Unlikely IMedium | The drafi DSP design included three (3) different closure options - Option 1 —Optimise Without (OWO); Option 2 - Px\rlnl Backfill; Option 3 - Full Backfill. Subsequent revision and
[Swan / De Grey IPTSF base andlor pit walls o level, flow) monitoring workshopping of the 3 closure options confirmed that the Partical Backiil C No modelling
Coeinions g oy fauna and riparan vegetation vas undertaken for parial backfil. No permanent in-pit ponds were expected o be present for the Partal Backill fe opion howeve nemiten ponding and theseepage of wimvatr
resuling supernatant water communities (hrough
(Gmundwmr and surface coud ions at closure.
ater) [Expression of groundwater [Native terrestrial flora including ~[Localised, short-term decline in [Minor Rare. [Low
contaminated with IPTSF waters o _[riparian vegetation communities | Morstic health due 10 aised water modelln butnot for ) operatons from
surface water and subsequent surface ltables, uptake of contaminated shallow] ihe in-pit ponded water to umiedwlg gm\mdwnler willcontnue at closure
vater migraton downsiram along [eroundater or surfuce water, andor Downsiream water qualit qualitpa a0B31 periods amixture of pond seepage and natural
natural waterways watercourses [rensed sae i sufoe ot duc 10 roundvaer in o . asa 5).§ of dicate TDS and
evapo-concentration Setions 54,08 y high secpage period)
resulted in a HQ> 5. In summary, ipon entry into the 1y f PSOI with the adopted
[Aquatic ecosystems™ Adverse impacts o surface water [Minor Rarc [Cow reing s i Ty e .
lquality and quantity and associated — X
 Fects o aquatic cvosystems and the ased on the adopted results from . a risk rating of Low to Medium has been
oo el assigned in el fauna) IPTSF waters.
T ——— efverss heaith Tmpace resaling Fom o e o Hlevel water " unamaken for C1 wome Option | for the in-pit ponded water for the IPTSFs idicstesthat PSOI concenirations i the ponded watr il beow the adopted
ingestion of contaminated drinking for livestock and h f taste thresholds for Therefore, a risk rating of low has been assigned to
exposure o ivestock and humans o gmummm contaminated with IPTSF waters.
water souree
[Livestock (cattle) [Adverse health impacts resulting from [Slight Rare. [Low
ingestion of contaminated drinking
water source
Recreational wsers (Adverse impacts to human heallh fom| Stight Rare [Cow
recreational use of OB31 Creck other
nearby watercourses and waterbodies
[Drinking water Adverse health impacts resulting from [Slight Rare. [Low
ingestion of contaminated drinking
water source
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Appendix E: Closure Risk Assessment

PS$134791-WSP-PER-MNG-REP-020 Rev2

Risk Event Risk Assessment
[Primary and Secondary [Transport Pathway Receptors [Potential Impacts [Proposed Controly Mitigation Strategies Cl Backfill
Sources
(and Affected or Impacted [Conscquence [Likelitood [Risk
Environmental Media) Rating
™ Flow of sup verthe Tlora including _|Potential soil erosion and physical | Engincering assessment of water balance and [Minor Rare ow —[he o than the risks identiied for operations. GISTM ies in
{Swan / De Grey IPTSF it rim* riparian vegetation communities  |damage to vegetation from overland capaclly to contain significant flood events o the 1in 1000 AEP cvent 0 b mansged or storc) s miimum, which i aleady  ar e, Wheressother rlevan gidance documents rui the management o h probsble
Pit overtoppi flow and/or flooding [ Contingency frecboard within relevant maximum ﬂood (PMF) event. der these requirements which 10 operational flood
|(Soil, groundwater, and surface Soil and/or groundwater mgu\alon (i.e., DMIRS and ANCOLD) Jdesign er
vater) conaminaion rsuing i dclin i |gudeines [mndicon o Vings surface and partial backfl, more o the final design
foristic health Proposed closure stragey design for no- X il o e o e vl tehmens (g bt ot
[perminant pond and management intemittent Proposed mitigation ¥ volumes from reporting to the pond pond volumes as ly pr
[Groundwater dependent Adverse impacts (o groundwater _ [Ponding [Minor Rarc [ow [(iversions to direct runoll elsewher downsiream
i the rare event that the containment arca overtops,the escaping ponded water islikely to be diluted by heavy rainfall and thus, th risk to potential eceptors from water qualiy and quanity
funa and riparian vegetation in the receiving environment is considered low
[communities
[Aquatic ccosystems Adverse impacts (o surface water [Minor Rare [Cow
lquality and associated ccosystems
[Native errestrial fauna” Adverse health impacts resulting from [Minor Rarc [Cow
ingestion of contaminated drinking
water source
ivestock (cattle) [Adverse health impacts resuling from Siight Rare [Tow
ingestion of contaminated drinking
ater source
Recreational wsers [Adverse impacts to human heallh from| Siight Rare [Cow
recreational use of Ophthalmia Dam,
Jor other nearby watercourses
= = — P T B ey T e e ey [V T T TR - :
[Swan and De Grey IPTSF  [subsequent direct contact with or ess s unknown. In addi access.
[ Consolidation oftailings siurry [ingestion of waste fnes andor [Entrapment in soft fines
[supematant e | The Partial Backfill Closure St b capped the period of consolidation with a benign material (indicated to be waste rock covered by locally
J(Waste fines and superatant d surface soils). Therefore, 1o tail Assessment of the cover material is outside of the scope of this CEM. However, it is recommended that the|
water inside Swan and De Grey suitability of the cover material in humans and wildlife use.
pTsF)
Aquatic ecosystem within in-pit  [Acute or chronic effects on health Minor Rare |Low | The taili lids data was d 5.1). The tailings solids were below adopted criteria for the protection of human health (recreational
[ponds Juse) and ivestock dered o present alow risk for tad PSOL screenin
levels (refer to HQ presented in Section 6.5.1), is the potential for lid
However, the material and likelihood is ranked a5 are owsisk to human health and livestock.
Intemitient vomimg may occur in both the IPTSFs for Vhe Px\nva\ Backfill Closure Strategy. Therefore, there is the potential for an aquatic habitat to establish in the pond overtime. Howe\:r.
sidered ta be hig native surface waters in the arca. The water quality of these ponds has not been modelled as
Livestock (catlle) Acute o chronic effects on health Slight Rare |Low further ded. ‘terrestrial fauna is likelihood of possible has been allncaled This
results in a risk funaasa ingestion of p
[Based on direct toxicity and likehood, if in-pit stablish, the risk ranking fc is low. I sy do not establish, require
Jassessment and exposure to in-pit water is non-existan.
Recreational wsers (Acutc or chronic effects on heallh Minor Rare [Tow
m o T o oo e T R T [V [ e T TeavETT o Clows oo (WS 20755
[Swan and De Grey IPTSF  [subscquent displacement of tailings lquality and ofp WP anicipate that BHP will manage the potenil sk o he nvironment rom the rare evnt o a it wal regular
Collapse ofpit wall and subsequent overland flow filure) specions of il salop ). As sl 0 0 it oSl nd el o and s sl b o on e st 0t o o
|(Soil/rock) |downgradient receiving environments| grazing
folowing pit wall collapse
Tora and fauna’ pment of [Minor Rare [Fow
receptors
Destruction of habitat
[Livestock (cattle) [Destruction of grazing land Minor Rare. |Low
Recreational wsers Destruction of recreational areas/ Minor Rare [Cow
Notes:
1) Nearby residents refers to residents and visitors to the town of Newman, as well as Aboriginal residents and visitors to the Pampajinya and Jigalong Communities.
2)  Aquatic t ludes surf and their associated aquatic flora and fauna.
3)  Native terrestrial fauna includes ground-dwelling mammals, reptiles, and birds.
4)  Pit overtopping may occur as a result of an extreme storm event, collapse of pit wall (if a supernatant pond is present in the TSF), or human failure.

AEP = annual exceedance probability; DMIRS = Department of Mines, Industry Regulation and Safety; ANCOLD = Australian National Committee on Large Dams.

Prepared: ARC
Reviewed: JM
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