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Abbreviations and Definitions
Term Meaning

AER Annual Environmental Report

BHP BHP Iron Ore Pty Ltd, as manager and agent for and on behalf of the Mount Goldsworthy Mining Associates
Joint Venture
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CEO Chief Executive Officer

CPWRMP Central Pilbara Water Resources Management Plan

DBCA Department of Biodiversity, Conservation and Attractions

DCP Digital Canopy Photography

DWER Department of Water and Environmental Regulation

EC Electrical conductivity

EMP Environmental Management Plan

EPA Environmental Protection Authority

EP Act Environmental Protection Act 1986

GDE Groundwater dependent ecosystem
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Summary
Table ES 1: Central Pilbara Water Resource Management Plan Summary

Central Pilbara Water Resource Management Plan

Proposal title Mining Area C

Proponent name BHP Iron Ore Pty Ltd

Ministerial Statement (MS) XXXX

Purpose of the EMP
To meet the requirements of implementation Condition X of Ministerial Statement XXXX
Water Management Environmental Management Plan

Key Environmental Factor
and Objectives

Flora and Vegetation

 Condition X-X

(1) no reduction in the extent of each of the following components of the Coolibah-Lignum
Flats Priority Ecological Community occurrence on the Coondewanna Flats:

(a) Coolibah woodlands over lignum over swamp wandiree, or

(b) Coolibah and mulga woodland over lignum and tussock grasses on clay plains,
attributable to the Revised Proposal.

(2) no reduction in the extent of the Weeli Wolli Spring occurrence of the Weeli Wolli Spring
Priority Ecological Community attributable to the Revised Proposal.

(3) no reduction in the extent of the Ben’s Oasis occurrence of the Weeli Wolli Spring Priority
Ecological Community attributable to the Revised Proposal.

Additional conditions to be advised.

Conditions Condition X Water Management Environmental Management plan

Key components of the
plan

Outcomes-based provisions (including trigger and threshold criteria) for Coondewanna Flats
and Goondwana Claypans Heritage Exclusion Zone (HEZ) relating to:

Water quantity - groundwater level mounding (rise).

Tree health - canopy decline (defined as Crown Condition Score).

Changes to surface water flow regime – wetting front extent

Lake Robinson outside natural flow events.

Management-based provisions (including management targets) for Weeli Wolli Spring
relating to:

Water quantity- Groundwater levels

Tree health- Crown Condition Score

A combined catchment management approach with RTIO.

Management-based provisions (including management targets) for Ben’s Oasis relating to:

Water quantity- groundwater levels and the pathways to Ben’s Oasis.
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Central Pilbara Water Resource Management Plan
Tree health - canopy decline (defined as Crown Condition Score).

Outcomes-based provisions (including trigger and thresholds) for Yandicoogina Gorge
Groundwater Supplementation Scheme

Water quantity-groundwater level mounding

              Water quantity- water levels in surface water pools

Outcomes-based provisions (including trigger and thresholds) for Upper Marillana Creek
(Tributary of Marillana Creek):

Water quantity- limit surface water discharge along Upper Marillana Creek to avoid
reaching confluence with Marillana Creek (maximum extent of 27 km)

Water quantity- cease surplus water discharge for a 90-day period during the dry
season

Water quantity- limit use of creek discharge to a 5-year operational period

Water quality- ensure calcium carbonate scale does not form in Upper Marillana
Creek

Tree health- decline of riparian vegetation

Water quantity- water levels in surface pools of Marillana Creek

Proposed construction
date Mining operations currently underway.

EMP required pre-
construction

Not applicable
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1 Context, Scope and Rationale
BHP Iron Ore Pty Ltd (BHP) has prepared this Central Pilbara Water Resource Management Plan (CPWRMP) to
meet the requirements under Part IV of the Environmental Protection Act 1986 (EP Act) for the Central Pilbara Hub
Surplus Water Stage 1 Proposal (Proposal) (BHP 2024), which BHP aims to refer to the Environmental Protection
Authority as a Significant Amendment to the existing Mining Area C-South Flank (MAC-SF) mine hub, approved
under Ministerial Statement (MS) 1072 (Approved Proposal).  The Proposal and the existing Approved Proposal are
referred to as the Mining Area C hub in this document.

The Department of Water and Environmental Regulation (DWER) endorsed version 4.1 of the plan on 29 September
2021 to satisfy Condition 6 of MS1072.  The intent is to implement this CPWRMP to meet the requirements of
MSXXXX Condition X, Water Management Environmental Management Plan.

BHP has prepared this CPWRMP in accordance with the Instructions on how to prepare Environmental Protection
Act 1986 Part IV Environmental Management Plans (the Instructions) (EPA 2024).

1.1 Proposal

The scope of the CPWRMP is the operations associated with the Mining Area C hub.  The Mining Area C hub is
located approximately 100 km northwest of Newman (Figure 1). The Mining Area C hub is located primarily on Mineral
Lease ML281SA. The Southern Flank ore body is located approximately 8 km south of the original Mining Area C
(Northern Flank) development. Within the Mining Area C hub, BHP refers to the Northern Flank orebody as the ‘MAC’
mine and the Southern Flank orebody as the South Flank mine (Figure 2).

BHP proposes to extract a total of approximately 150 Mtpa of iron ore from the Mining Area C hub. The mine
comprises above water table mining through conventional open-cut mining methods and will involve extraction of
groundwater in advance of mining to allow campaign mining of iron ore and overburden below the groundwater table.

The key components of the mine are:

 Open-cut mining and overburden storage areas (OSAs) at the Mining Area C expansion pits and Southern
Flank satellite orebody;

 Primary crushing of ore at the Southern Flank satellite orebody;

 Transportation of ore mined at Southern Flank via overland conveyor to stockpiles and ore handling facilities
located at the Mining Area C hub;

 Dewatering of the satellite orebody aquifers and the preferential use of the water for environmental water
requirements, operational purposes, otherwise to manage the surplus volumes via managed aquifer
recharge, infiltration basins, sedimentation basins and surface discharge;

 Mobile equipment maintenance precinct. The Precinct will include; a warehouse delivery and laydown area,
tyre storage and exchange facility, waste water tanks, maintenance workshop, wash-down facility and
parking;

 Southern Flank ammonium nitrate products facility; and

 Access and haul roads.

Under Schedule 1 of the MS XXXX for Mining Area C hub, BHP is authorised to:

 Groundwater abstraction (mine pit dewatering) up to 65.7 GL per annum (GL/a); and

 Surplus water management of up to 56.21 GL/a of surplus water, via managed aquifer recharge (MAR),
infiltration ponds, discharge from sedimentation basin, discharge to a drainage line that leads to Pebble
Mouse Creek, discharge to a tributary of Marillana Creek and the existing discharge point at BHP Yandi Mine
Site. (Figure 3).
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The following surplus water discharge schemes are in operation or proposed at Mining Area C hub:

 Yandicoogina Gorge Groundwater Dependent Ecosystem (GDE) Groundwater Supplementation Scheme
(proposed)

 Juna Downs MAR

 South Flank MAR

 Runaway Valley Infiltration Ponds

 Central Sedimentation Basin

 Western Sedimentation Basin

 Northern Runaway Valley (RAV) MAR (proposed)

 Pebble Mouse Creek Discharge

 Upper Marillana Creek Discharge (proposed)

 Lower Marillana Creek Discharge (proposed)
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1.2 Key environmental factors
The key environmental factors relevant to the CPWRMP are Inland Waters and Flora and Vegetation.

Table 1 summarises the environmental values, activities, and actual/potential impacts on Inland Waters and Flora
and Vegetation addressed in this WMP. Figure 3 shows the location of the values.

Table 1: Key environmental factors, values, activities and impacts

Key
Environmental
Factor

Environmental
Values

Activities Actual/Potential Impacts

Inland Waters Weeli Wolli
Springs
Ben’s Oasis

Mine dewatering Changes to groundwater regimes (decrease in groundwater
levels)

Coondewanna
Flats

Packsaddle
Infiltration Ponds
overflow to creeks

Changes to surface water regime including increased water
permanence and frequency of inundation.

Coondewanna
Flats

Managed Aquifer
Recharge (MAR)

Changes to groundwater regime due to surplus discharge
(increase in groundwater levels)

Yandicoogina
Gorge

Groundwater
supplementation
scheme

Changes to groundwater regimes due to surplus discharge
(groundwater mounding)

Upper Marillana
Creek and Pools

Discharge of
surplus mine
dewatering to
watercourse

Changes to surface water regimes due to surplus discharge

Flora and
Vegetation

Coondewanna
Flats PEC

South Flank and
Juna Downs
Managed Aquifer
Recharge (MAR)

Changes in vegetation health from surplus discharge
(groundwater mounding)

Weeli Wolli
Springs PEC
Ben’s Oasis

Mine dewatering Changes in Weeli Wolli Spring PEC vegetation health due
to groundwater abstraction (dewatering)

Upper Marillana
Creek

Discharge of
surplus mine
dewatering to
watercourse

Changes to vegetation health due to changes in surface
water regimes
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1.3 Condition requirements

The relevant MSXXXX condition in relation to water management at Mining Area C hub is Condition 6 Water
Management Environmental Management Plan (Table 2).

Table 2: MSXXXX Condition X

Condition
sub-
clause Water Management Environmental Plan Condition

Sections which
address this
Condition

6-1 The proponent shall prepare and submit an Environmental Management Plan (the
Plan), on the advice of the Department of Water and Environmental Regulation, and
the Department of Biodiversity, Conservation and Attractions, that demonstrates how
the proponent will achieve the following:
(1) no reduction in the extent of each of the following components of the Coolibah-
Lignum Flats Priority Ecological Community occurrence on the Coondewanna Flats:
(a) Coolibah woodlands over lignum over swamp wandiree, or
(b) Coolibah and mulga woodland over lignum and tussock grasses on clay plains,
attributable to the Revised Proposal.
(2) no reduction in the extent of the Weeli Wolli Spring occurrence of the Weeli Wolli
Spring Priority Ecological Community attributable to the Revised Proposal.
(3) no reduction in the extent of the Ben’s Oasis occurrence of the Weeli Wolli Spring
Priority Ecological Community attributable to the Revised Proposal.
Additional conditions as a result of the Amended Proposal to be advised

Section 2

6-2

The Plan shall specify Outcome/s, Trigger Criteria, Threshold Criteria, Monitoring,
Trigger Level Actions, Threshold Contingency Actions, and Reporting to demonstrate
that the outcome in Condition 6-1(1) will be met.

Section 2

6-3 The Plan shall specify Management Actions, Management Targets, Monitoring and
Reporting to demonstrate that the objectives in Condition 6-1(2) and 6-1(3) will be
met.

Section 2

6-4

The Plan shall be prepared in accordance with the EPA’s Instructions on how to
prepare Environmental Protection Act 1986 Part IV Environmental Management
Plans, or any guideline published by the EPA which amends or replaces this
document from time to time.

All

6-5
The proponent shall submit the Plan to the CEO within six (6) months of the date of
this Statement, or as otherwise agreed in writing by the CEO. NA

6-6

The proponent shall implement the Central Pilbara Water Resource Management
Plan (Version 3.0) until the CEO has confirmed by notice in writing that the Plan
required by condition 6-1 satisfies the requirements of condition 6-2 and 6-3 to meet
the objectives required by condition 6-1.

NA

6-7 The proponent shall implement the most recent version of the Plan approved by the
CEO. NA

6-8

In the event of exceedance of threshold criteria in condition 6-2 or failure to meet
management targets in condition 6-3, the proponent shall meet the requirements in
condition 3 (Compliance Reporting) and shall implement the measures outlined in the
Plan, including, but not limited to, actions and investigations to be undertaken, and
reporting to the CEO.

BHP uses
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Condition
sub-
clause Water Management Environmental Plan Condition

Sections which
address this
Condition

6-9 Any changes to Trigger Criteria, Threshold Criteria, Trigger Level Actions, Threshold
Contingency Actions, Management Actions, Management Targets Monitoring or
Reporting in the Plan must be approved by the CEO in writing.

NA

1.4 Rationale and approach
As required by the Instructions, this section provides a concise description of the rationale and approach for the
components in this WMP.

1.4.1 Management approach
BHP uses a regional and site-specific approach to manage the impacts of its operations on water-related
environmental values.  At the Pilbara-scale, BHP applies a regional approach to water management, as outlined in
the Pilbara Water Resource Management Strategy (BHP 2020), which feeds into regional and site level management.

BHP applies the following approach to EP Act Part IV EMPs for water management:

 Sub-regional level EMPs (this CPWRMP) are developed to manage potential impacts to regional
environmental values from multiple BHP hubs.

 Trigger, Action, and Response Plans (TARPs) are developed to manage potential impacts to local
environmental values from BHP mine/hub.

1.4.2 Other regulatory requirements
This CPWRMP does not duplicate monitoring and/or controls in other statutory decision-making processes for
managing the potential impacts of surplus mine dewater from the Mining Area C hub.  This includes regulation
administered by DWER (EP Act Part V and the RiWI Act).  A summary of other legislative controls is provided below
in Table 3.

Table 3: Other approvals relating to the CPWRMP

Activity Site/location Legislation and
approval

Control

Surplus
water
management

Injection of
surplus water in
Juna Downs and
South Flank MAR

EP Act Part V:
L7851/2002/6

Limit on rate of emissions (injection to aquifers)

Specifies the location of point source emissions

Specifies monitoring (volume, groundwater level and water
quality) at injection point

Injection and
infiltration of
surplus water in
Northern RAV
MAR

EP Act Part V
Subject to future
approval

Limit on rate of emissions (injection/infiltration to aquifers)

Specifies the location of point source emissions

Specifies monitoring (volume, groundwater level and water
quality) at injection point

Infiltration of
surplus water in
Runaway Valley,
Central Sediment
Basins and
Western
Sediment Basins

EP Act Part V:
L7851/2002/6

Limit on rate of emissions (infiltration to aquifers)

Specifies the location of point source emissions

Specifies monitoring (volume, groundwater level and water
quality) at injection point
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Activity Site/location Legislation and
approval

Control

Runaway Valley
Infiltration Ponds
Creek Discharge

EP Act Part V:
L7851/2002/6

Limit on rate of emissions (discharge to watercourse)

Specifies the location of point source emissions

Specifies wetting front distance

Pebble Mouse
Creek Discharge

EP Act Part V:
L7851/2002/6

Limit on rate of emissions (discharge to watercourse)

Specifies the location of point source emissions

Specifies wetting front distance

Upper Marillana
Creek Discharge

EP Act Part V
Subject to future
approval

Limit on the rate of emissions (discharge to watercourse)

Specifies the location of point source emissions

Specifies monitoring (flow rate, volume and water quality) at
the discharge point

Lower Marillana
Creek Discharge

EP Act Part V
L6168/1991/11
(Yandi
Operations)

Limit on the rate of emissions (discharge to watercourse)

Specifies the location of point source emissions

Specifies monitoring (flow rate, volume and water quality) at
the discharge point

Yandicoogina
GDE
Supplementation
Scheme

EP Act Part V
L6168/1991/11
(Yandi
Operations)
Subject to future
approval for
Mining Area C hub

Limit on rate of emissions (injection to aquifers)

Specifies the location of point source emissions

Specifies monitoring (volume, groundwater level and water
quality) at injection point

Groundwater
Abstraction
(dewatering)

Mining Area C
South Flank

RiWi Act
GWL 110044
GWL166389
GWL178477*
*version number not
included

Limit on the volume of water abstracted (dewatering)

Specifies monitoring through Groundwater Operating
Strategy (groundwater levels and quality)

1.4.3 Rationale
Table 4 to Table 8 provides a concise description (in tabular format) of the rationale for the CPWRMP water and
vegetation components in Section 2, including:

 survey and study findings;

 key assumptions and uncertainties; and

 rationale for choice of components.
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Table 4: Rationale for Coondewanna Flats Components

Surveys and study
findings Surveys and study findings Key assumptions and uncertainties Rational for choice of components

Value: Coondewanna Flats Priority Ecological Community

Outcome: No reduction in the extent of each of the following components of the Coolibah-Lignum Flats Priority Ecological Community occurrence on the Coondewanna Flats:
a) Coolibah woodlands over lignum over swamp wandiree, or
b) Coolibah and mulga woodland over lignum and tussock grasses on clay pans,
attributable to the Revised Proposal.

Groundwater

 Coondewanna Flats
ecohydrological review and
conceptual model (AQ2 2015)

 Coondewanna Flats
ecohydrological conceptualisation
(AQ2 2016a)

 Juna Downs MAR Scheme
Ecohydrological Monitoring
Framework (AQ2 2016b)

 Mining Area C Southern Flank:
Public Environmental Review
(BHP 2017a)

 South Flank Hydrogeological
Investigation Program Report
(BHP 2017b)

 South Flank Valley MAR
Numerical modelling (BHP 2018)

 Coondewanna Flats Natural
History (Astron 2021)

 Central Pilbara Hydrogeological
Assessment (BHP 2024a)

 Trigger Action Response Plan-
Coondewanna Flats (BHP 2024b)

 Pre-mining groundwater is approximately 20 m below ground level
(mbgl)

 An unconfined calcrete aquifer is present at a depth of 20 to 30 meters
It is overlain by largely unsaturated Tertiary Detritals and underlain by
low to high permeability dolomite of the Wittenoom Formation. This
dolomite forms part of a regional groundwater flow system that
ultimately reaches Weeli Wolli Spring.

 Groundwater recharge is associated with the infiltration of ponded
surface water runoff in Lake Robinson. Major recharge events are
estimated to occur once in every four years. AQ2 (2015)

 Historical patterns of flooding were analysed more recently using
remote sensing analysis to determine that flooding may be more
frequent and once every three years (Astron, 2021)

 Groundwater mounding from injection of water at the Juna Downs MAR
borefield (on the north side of Coondewanna Flats) has potential to
cause groundwater to intersect the tree root zone.  Modelling shows
that at the proposed injection rates the groundwater level is expected to
increase from 22 m below ground level to 16 m below ground level

 Predictive modelling indicates that groundwater mounding in response
to Juna Downs MAR is predicted to dominate until 2028.

 After 2028, groundwater drawdown as a result of dewatering is
predicted to reduce groundwater levels by 64 -98 m in the
Coondewanna Flats area (BHP 2024a)

 Groundwater drawdown beneath Coondewanna Flats is not uniform.  In
both the base and worst cases, the greatest drawdown is in the
southeast corner, adjacent to South Flank Highway 5 deposit (BHP
2024a).

Assumptions
 The hydrogeological modelling of groundwater abstraction from

the MAC and SF aquifers provide accurate estimates of the
extent and depth of groundwater drawdown

 The hydrogeological modelling of groundwater mounding from
the re-injection at MAR schemes provide accurate estimates of
the extent and depth of groundwater mounding

  The historic groundwater level dataset has captured the range of
climatic conditions (both wet and dry periods) and resulting
groundwater levels

 The historic groundwater level dataset were not impacted by
mine dewatering activities.

 Coondewanna Flats PECs are unlikely to be dependent upon
groundwater.

Uncertainties

 The rate and extent of drawdown is dependent upon the hydraulic
connection between the Highway deposits at Southern Flank
and aquifer storage in the local area.

 The rate and extent of drawdown is dependent upon the hydraulic
connection between the EW/Dead End deposits at Southern
Flank and aquifer storage in the local area.

Type of Components

MSXXXX specifies outcome-based provisions.

Choice of Components for Groundwater

Indirect impacts to the Coondewanna Flats PEC vegetation communities are
possible from hydrological changes. Therefore, BHP has chosen water-related
indicators as the primary indicator, relating to the following hydrological changes:

 groundwater levels

BHP considers that the location and frequency of monitoring will provide sufficient
early detection of changes in groundwater levels that could have indirect impacts
on Coondewanna flats.

The criteria for groundwater mounding from Juna Downs MAR are based on
inferred vegetation rooting depths. This was estimated based on observed soil
matric pressure soil-water-chemistry across Coondewanna Flats that suggests
plant-water abstraction from 0-5 mbgl by Acacia aptaneura and Duma florulenta
and up to 15 mbgl by Eucalyptus victrix (AQ2 2016b). In all cases data indicate that
plant roots are concentrated at depths above the water table, suggesting that
groundwater is not a plant available water source (AQ2 2016b).  The criteria are:

 trigger: based on the lower depth that E. victrix accesses soil water (15 mbgl);
and

 threshold: based on inferred effective rooting depth of A aptaneura (7 mbgl).
The trigger of 15 mbgl is considered to provide sufficient early warning to be able
to implement appropriate actions (including modifying or ceasing discharge).

BHP has existing monitoring sites within Coondewanna Flats PEC to monitor
groundwater level fall and rise from groundwater abstraction and injection.

Groundwater monitoring is conducted in accordance Part V and RiWI licence
conditions.

Surface water

 Southern Flank Surface Water
Environmental impact assessment
(MWH 2016)

 MAC Creek Discharge
Assessment (MWH 2015)

 Packsaddle Infiltration Ponds
Overtopping Trial Review (BHP
2024c)

 Coondewanna Flats is a broad, flat-lying area which is internally
draining catchment with a catchment area of approximately 866 km2.

 Coondewanna Flats acts as a terminus for surface water flows from the
north, west and south.

 Lake Robinson occurs within a topographic low at the north-central
extent of the flats and is the ultimate terminus for catchment runoff.
Surface water in the lake is either lost to evaporation or infiltrates,
where it replenishes soil water in the unsaturated zone and potentially
contributes to groundwater recharge.

Uncertainties
 The operation of the Northern RAV ponds are intended to replace

the RAV ponds and associated creek discharge.  At the time of
publication, decommissioning of the RAV scheme is anticipated
for 2030, but timing may vary.

Type of Components

MSXXXX specifies outcome-based provisions.

Choice of Components for Surface Water

BHP has taken a precautionary approach to avoid surplus water discharge
reaching Coondewanna Flats.  Direct impacts to the Coondewanna Flats PEC
vegetation communities are possible from hydrological changes. Therefore, BHP
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Surveys and study
findings Surveys and study findings Key assumptions and uncertainties Rational for choice of components

 Lake Robinson forms within Coondewanna Flats during some wet
seasons as a shallow ephemeral lake.  The lake may persist for several
months following periods of heavy rainfall.

 Surface water flow into Coondewanna Flats is likely to occur every
three in four years and is an important process for replenishing soil
moisture in the unsaturated profile.

 The Runaway Valley (RAV) Ponds (also known as the Packsaddle
Infiltration Ponds) has been operational since 2018 and involves
discharging surplus water into three infiltration ponds, and once full,
allowing water to overtop the ponds and flow into nearby creek lines.
The creek lines discharge to Coondewanna Flats which is
approximately 20 km downstream.

 Discharge to the northern creek line was consistent from January 2020
unti October 2022, after this the RAV Ponds were used for surplus
disposal less frequently and except for a few weeks in February 2023
they was no recorded creek discharge.

 The observed wetting front since 2018 has not advanced beyond
approximately 4 km which is 8.5 km upstream of the wetting front
trigger.  Aerial survey was undertaken to determine the distance of the
wetting front.

has chosen water-related indicators as the primary indicator, relating to the
following hydrological changes:

 Wetting front extent

Two wetting front monitoring sites have been established.  The sites included the
selection of a wetting front trigger and threshold sites to provide sufficient early
warning to be able to implement appropriate actions (including modifying or
ceasing discharge).  The proposed criteria will be applied under natural no-flow
conditions;

Trigger: wetting front extent of 12.5 km (SCPH009)

Threshold: wetting front extent of 16 km (SCPH0010)

BHP will also undertake visual inspections of the wetting front, should the wetting
front reach the trigger point gauging station.

The wetting front modelling (MWH 2015) and the potential of the wetting front to
reach the Coondewanna Flats informed site selection of the surface water
monitoring stations (trigger and threshold). Other factors considered when
determining the monitoring site included:

 access to the sites.

 sufficient distance between the sites to allow the operations to effectively
respond.

 in defined channel where there was increased certainty in wetting front
course; and

 wetting front propagation rates of other creek discharge schemes with
similar drainage characteristics.

Vegetation
 Coondewanna Flats

Ecohydrological Study Ecological
Water Requirements of Vegetation
(Astron 2014)

 Juna Downs MAR Scheme
Ecohydrological Monitoring
Framework (AQ2, 2016b)

 Coondewanna Flats Natural
History (Astron 2021)

 Coondewanna Flats PEC Extent
Mapping Survey (GHD 2022)

 The Coondewanna Flats PEC consists of the following two subtypes
o Priority 1: Coolibah (Eucalyptus victrix) woodlands over lignum

(Duma florulenta) over swamp wandiree (Eriachne benthamii).
Lake Robinson is the only known occurrence of this community
in the Pilbara Region (DBCA 2023).

o Priority 3: Coolibah and Mulga (Acacia aptaneura) woodland
over lignum and tussock grass on clay plains (Coondewanna
Flats and Wanna Munna Flats (DBCA 2023).

 The Goondwana Claypans are of cultural significance to the Banjima
Traditional owners.  The boundary of the Claypans is not identical to
that of the Coondewanna Flats PEC.  This CPWRMP considers the
management of differing boundaries.

 Coolibah (Eucalyptus victrix) trees within Coondewanna Flats are likely
to be mostly dependent on the soil stores of moisture at depth
replenished by periodic surface water inflows.

 Mulga (Acacia aptaneura) is a shallow-rooted species with xerophytic
adaptations to drought stress. Water use requirements of the Mulga
communities on the flats are most likely met by soil water in surface
layers (up to 5 mbgl), which is replenished by rainfall and runoff.

 Lignum (Duma florulenta) is common in Australia’s arid zone wetlands
and prefers habitats characterised by ponding of water for several
months every 1–3 years but is able to tolerate inundation for up to 12
months and dry periods of up to 10 years (Roberts & Marston 2011). It
is relatively uncommon in the central Pilbara region due to a lack of
suitable floodplain habitat. The presence of this species on the
Coondewanna Flats suggests a variable flooding regime with significant
inter-annual variability.

Assumptions
 Coondewanna ecological communities are unlikely to be

dependent upon groundwater.
 Baseline vegetation monitoring has not been impacted by

regional dewatering activities.

Uncertainties
 Limited understanding of the response of Coondewanna Flats

vegetation to cumulative stressors e.g. dewatering, mounding,
surface water changes, climate variability

 Baseline data collected for Coondewanna Flats vegetation reflect
sampling over variable seasonal conditions

 The surface water dynamics of Coondewanna Flats are likely to
influence bud-set, flowering, seed production and seedling
recruitment of the E. victrix. However, further investigations are
necessary to understand the relationship between flooding
regimes and the reproductive cycle of the woodland trees.

Type of Components

MSXXXX specifies outcome-based provisions.

Choice of Components for Coondewanna Flats Vegetation

BHP considers that a combination of on-ground components will be appropriate to
demonstrate that the boundary and spatial extent of the Coondewanna PEC have
been maintained.

BHP has chosen the following vegetation related indicators relating to vegetation
health:

 Tree health - crown condition score

 Tree health - digital canopy photography (DCP)

Multiple quantitative and qualitative variables are used to assess vegetation health
and condition at Coondewanna Flats.  Monitoring is undertaken on all three
indicator species, E. victrix, A. aptaneura and D. florentula. E.victrix has been
selected as the indicator species as changes to water availability from dewatering
and reinjection are likely to be observed in this species first.

All monitoring will be undertaken biannually, with the preferred timing of most
monitoring being at the end of the dry season and post wet season.  These timings
usually correspond to when vegetation is typically subject to the highest and lowest
degree of drought stress under natural condition.

Monitoring is conducted at four sites within the Flats: CF12, CF15, CF17 and
CF20.  These sites were first established in November 2013 (monitoring at C17
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Surveys and study
findings Surveys and study findings Key assumptions and uncertainties Rational for choice of components

 Flooding events are important drivers for the function of riparian
vegetation in semi-arid environments (Eamus et al. 2006). Flood
frequency has been correlated with tree health (McGuinness et al.
2013); and has also been linked to recruitment (Jensen et al. 2008). In
this regard, the distribution of Coolibah in the Central Pilbara is often
correlated with floodplain environments.

 Astron (2021) found the time series data for vegetation condition using
MSAVI index from Landsat data showed a strongly cyclical pattern
where condition increases after heavy rainfall and flood events.

 Bi-annual vegetation health monitoring has been conducted within
Coondewanna Flats since 2015 to assess potential impacts from
groundwater level rise (mounding) and groundwater level fall
(drawdown) at key locations within the Flats. Specifically, vegetation
monitoring is undertaken at four established sites across the Flats to
assess the health and condition of key indicator species: Eucalyptus
victrix, Acacia aptaneura (mulga complexes), and Duma florulenta
(lignum).

 In general, no major changes in vegetation health within the Flats have
been observed since 2015. This excludes damage to some areas of
vegetation from two fire events in 2019, as well as significant decline
and death of some Eucalyptus victrix trees at monitoring site CF15
during the period 2018-2019, which was considered most likely due to
lower than average rainfall across an extended period that year (Astron
2020). The health of the trees recovered in subsequent monitoring
years, however the results of the most recent monitoring indicated one
site (CF15) has shown periodic declines in vegetation health that
maybe associated with the extended periods of below average rainfall
(2019-2023)(Astron 2024).

 In 2020, GHD undertook a two-season detailed flora and vegetation
survey of the Coondewanna Flats to describe the broad-scale
vegetation and physical features and to delineate the Coondewanna
Flats PEC vegetation types. The extent of the PEC was mapped in the
GHD (2022) report and is shown on Figure 3.

was re-established in 2020). A range of other factors were also considered for site
selection including:

 access to the site;
 spatial coverage and dispersion across the PEC area of the Flats;
 representation of vegetation types of the Coondewanna Flats PEC (eg all key

species present);
 areas at risk from impacts of impact from mining water related activities (eg

groundwater abstraction, mounding or changes to surface water regimes); and
 proximity to existing hydrological infrastructure (piezometers).

For the trigger and threshold, BHP has chosen to use the Crown Condition Score
(CCS) methodology for monitoring, derived from Souter (2009). This semi-
quantitative methodology is considered appropriate as it was specifically developed
to monitor Eucalyptus camaldulensis which has a life form and a riparian habitat
similar to the indicator species E,victrix. CCS has been shown to provide an
accurate estimate of a range of tree variables that can be used to determine tree
condition (Souter 2010).

A suite of monitoring sites with up to 18 sample trees at each, are assessed using
CCS based on a percentage estimate of crown extent and crown density. Crown
extent refers to the amount of foliage within the crown on the outer edge of the
crown, while crown density refers to the amount of foliage within the crown. A
score of zero indicates no leaves and total of 9 indicates a tree with maximum
extent and density. Mean changes in CCS can then be determined across sites
and across years (Appendix 2). The criteria for tree health are based on a
comparison of CCS to the baseline condition of monitored trees.

BHP have implemented DCP at Coondewanna Flats and intends to transition to a
trigger using this once a suitable dataset is collected.

The DCP is measured using a digital camera (focal length adjusted to 70 mm)
mounded on a monopod and levelled prior to photographs.  Images are processed
to calculate projected foliar cover (inclusive of leaves and branches).  Measured at
18 E. victrix sample trees at CF12, CF15, CF17 and CF20.

Rainfall, groundwater and surface water flow can fluctuate, both seasonally and
across multiple years, influencing the condition of phreatophytic vegetation. As
such two consecutive monitoring events has been selected as a suitable timeframe
to assess whether the condition of the E victrix vegetation is under threat of long
term impacts.
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Table 5: Rationale for Provisions for Weeli Wolli Spring – Management Based Provisions

Value: Weeli Wolli Spring
Condition Outcome: no reduction in the extent of the Weeli Wolli Spring occurrence of the Weeli Wolli Spring Priority Ecological Community attributable to the Revised Proposal.
Surveys and study findings Surveys and study findings Key assumptions and uncertainties Rational for choice of components

 Weeli Wolli Spring Ecohydrological Framework Assessment.
(AQ2  2016)

 Weeli Wolli Spring PEC Extent Mapping Using Detailed Flora
and Vegetation Survey and Remote Sensing (Spectrum
Ecology 2020)

 Central Pilbara Hydrogeological Assessment Report (H3)
(BHP, 2024a).

 Trigger Action Response Plan (TARP)- Weeli Wolli Spring
(Water) (BHP 2024d)

In addition, information contained in:

 Pinder et al. 2010 An arid zone awash with diversity: patterns
in the distribution of aquatic invertebrates in the Pilbara region
of Western Australia. Records of the Western Australian
Museum

Groundwater
 The spring occurs where Weeli Wolli Creek passes through a

gorge eroded through the Wildflower Range.  Immediately
upstream of the spring is a dissected alluvial plain formed in
calcrete.

 The creek channel is incised into the alluvial plain, with relatively
steep banks (approximate 2 m bank height) and a narrow flanking
floodplain.

 Weeli Wolli Spring is currently impacted by surrounding BHP and
Rio Tinto Iron Ore (RTIO) mining operations.

 The regional groundwater drawdown response to Mining Area C
pumping is predicted to propagate out from the Marra Mamba
orebodies in an east-west direction following the higher
transmissivity Wittenoom dolomite and detrital aquifers. The
extent of drawdown associated with Brockman dewatering is less
significant owing to low permeability rocks (shale and banded iron
formation (BIF)) constraining the drawdown extent.

 The predicted range of cumulative drawdown at the Spring is
between 2.4 and 5.6 m.  This includes active mitigation by RTIO
which includes 20 ML/day creek discharge and a further
20 ML/day MAR.  RTIO proposes to continue this mitigation until
2045.

 Post 2045 when RTIO mitigation ceases, drawdown from Mining
Area C hub is predicted to increase to between 11.4 and 13.4 m
(without mitigation).

Vegetation and Weeli Wolli PEC
The Weeli Wolli Spring PEC consists of the following:
 “riparian woodland and forest associations are unusual as a

consequence of the understorey.  The sedge and herbfield
communities that fringe many of the pools and associated water
bodies along the main channels of Weeli Wolli Creek have not
been recorded from any other wetland site in the Pilbara” (DBCA
2023).

 The woodland trees include the obligate phreatophyte Melaleuca
argentea and facultative phreatophytes Eucalyptus camaldulensis
subsp. refulgens and E. victrix.

 The extent of the PEC was mapped by Spectrum Ecology (2021)
using a detailed flora and vegetation assessment and remote
sensing. The PEC extent was mapped as 149.9 ha using a
combination of on-ground survey and remote sensing
classification of Melaleuca argentea. The mapped extent at Weeli
Wolli Spring is shown on Figure 3, and is approximately the same
area provided by the Department of Biodiversity, Conservation
and Attractions (DBCA) in the Threatened/Priority Ecological
Communities (TEC/PEC) database searches. The vegetation
types considered to represent the PEC included Melaleuca
argentea as a dominant component of the vegetation with a
sedge and herb rich understorey.

 The vegetation condition of the PEC in 2021 was mapped as Poor
to Very Good, with areas of the creekline where artificially
permanent water was present being mapped as poor due to
altered vegetation structure , erosion, grazing trampling and
weeds (Spectrum Ecology 2021).

Assumptions

 This CPWRMP assumes that RTIO operations have not
already reduced the extent of the Weeli Wolli PEC

 Change to extent of Weeli Wolli Springs PEC is due to mining
operations and not natural conditions.

 Data sharing (for water) between RTIO and BHP is currently
undertaken through a data sharing agreement and is assumed
to continue to meet the objectives of this CPWRMP.

Uncertainties

 The magnitude of groundwater change at Weeli Wolli Spring is
dependent on the cumulative impact of BHP and RTIO
operations in the area.  BHP has utilised RTIO
hydrogeological data available in the public domain.

 RTIO’s Hope Downs operations will continue to dominate
groundwater drawdown in the vicinity of Weeli Wolli Spring
with dewatering at R Deposit contributing to drawdown impact.
This will continue into closure with the extent and duration of
impacts being determined by the mitigation approach. BHP‘s
catchment management activities will be planned and
undertaken in the context of RTIO’s planned actions.

Type of Components

MS1072 specifies outcome-based provisions

Choice of Components for Weeli Wolli Spring PEC
Groundwater

BHP has chosen water-related management actions and
targets to improve the understanding of Weeli Wolli Springs and
the potential pathway from Mining Area C hub:

 groundwater levels

Groundwater bores have been monitored since 1997 and
impacts from dewatering are observed and the groundwater
level appears to have reached a new equilibrium between
drawdown from Hope Downs, and associated mitigation in
the form of creek discharge.

The following bores are proposed:
 GWB0018SD located at the receptor and
 One bore located on the pathway from RTIO Hope Downs

and BHP A, B, and R deposits to Weeli Wolli Spring

Choice of Components for Weeli Wolli Spring PEC
Vegetation
BHP has chosen the following vegetation management actions
to establish an understanding of the current condition of
vegetation health:

 Tree health- digital canopy photography (DCP)
 Species composition- quadrat sampling

Background to DCP methodology is provided in Table 4 above.

DCP is undertaken at five sites (WWT01-WWT05). Each site
comprises 10 Melaleuca argentea trees At each site, two
photos are taken per tree resulting in 120 photos.  Monitoring is
undertaken biannually within WWS to reflect the dry and wet
seasons.  DCP is used to provide an indicator of crown cover
and foliage cover and how it can change over time.

Establishment of 22 floristic monitoring quadrats were
established, of which 16 were established upstream of the
RTIO surplus discharge site (gabion) with the remaining six
downstream.  Ben’s Oasis serves as a reference site.

The use of quadrats is considered best to capture changes over
time, especially in micro-landforms susceptible to change within
a dynamic system like Weeli Wolli Creek.  Within the quadrat
the following is recorded: the number and type of taxa,
photograph, soil characteristics, geology, topography,
vegetation condition, disturbance, and time since last fire.
Quadrat sampling is effective at determining changes to the
understorey over time which is more susceptible to changes to
groundwater, soil and surface water.
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Table 6: Rationale for Provisions for Ben’s Oasis – Management Based Provisions

Value: Ben’s Oasis

Condition Outcome: no reduction in the extent of the Ben’s Oasis occurrence of the Weeli Wolli Spring Priority Ecological Community attributable to the Revised Proposal.

Surveys and study findings Surveys and study findings Key assumptions and uncertainties Rational for choice of component

 Weeli Wolli Spring PEC Extent Mapping Using Detailed Flora
and Vegetation Survey and Remote Sensing (Spectrum
Ecology 2021)

 Central Pilbara Hydrogeological Assessment Report (H3)
(BHP, 2024a).

 Trigger Action Response Plan (TARP)- Ben’s Oasis (Water)
(BHP 2024e)

Groundwater

 The geology beneath the spring comprises Wittenoom
Formation (including the Paraburdoo Member) bedrock. This is
bounded to the north by unmineralised Brockman Iron
Formation which forms a prominent ridge to the south of the
Southern Flank Valley. The bedrock is overlain in places by a
thin detrital and alluvial cover. A northwest-southeast trending
regional dyke also extends through the area, to the northeast of
Ben’s Oasis.

 The regional dyke is believed to form a barrier to groundwater
flow within the Paraburdoo Member and may lead to ‘backing
up’ of groundwater to the southwest of the dyke and hence
groundwater levels being expressed at surface as a spring.

 A groundwater level difference of 37 m across the dyke was
reported in June 2023. As such there is evidence that the dyke
acts as a flow barrier between Mining Area C hub and Ben’s
Oasis. Drawdown has been observed in the downstream bores
(on the Mining Area C hub side) but not in the bore on the
upstream (Ben’s Oasis) side.

 Dewatering from the Mining Area C hub is unlikely to impact
Ben’s Oasis.

Vegetation
 Vegetation associations matching the PEC description was

mapped as 5.9 ha at Ben's Oasis using a combination of on-
ground survey and remote sensing classification of Melaleuca
argentea (Spectrum Ecology 2021).

 The mapped extent matching the description of the PEC at
Ben’s Oasis is shown on Figure 7 and is located to the south of
that provided by DBCA (Spectrum Ecology 2021).

 The vegetation types considered to represent the PEC included
Melaleuca argentea as a dominant component of the vegetation
with a sedge and herb rich understorey.

 The vegetation condition of the Ben’s Oasis creekline was
mapped as ‘Very Good’ and was characterised by a low level of
grazing and weeds. There was no artificial water present at
Ben's Oasis.(Spectrum Ecology 2021).

Assumptions

The objective in Condition 6-1(2) is that there is no reduction in
the extent of the Ben’s Oasis PEC, however the extent may
change due to natural conditions and/or impacts from RTIO,
and/or other third-party operations.

Uncertainties

• The regional dyke is believed to act as a flow barrier.
However, this is based on relatively short-term monitoring
and the situation may change as drawdown continues to
increase on the Hope Downs side of the dyke. Continued
monitoring of groundwater levels at the monitoring bores
mentioned in this plan will help reduce this uncertainty with
time.

• It is uncertain to what extent third party mining and
associated water management activities Ben’s Oasis may
impact groundwater levels at the spring.

• It is uncertain whether a groundwater flow pathway exists
between the south of South Flank and the west of Ben’s
Oasis.  Ongoing monitoring and planned drilling will help
reduce this uncertainty.

Type of Components

MSXXX specifies management-based provisions.

Choice of Components for Bens Oasis PEC Groundwater

BHP has chosen water-related management actions and targets
to improve the understanding (and reduce uncertainty) of the
following:

 groundwater levels

Monthly monitoring at three monitoring bores located on BHP
tenure on either side of the dyke has been undertaken.  These
bores may also be used to identify changes in water levels and
enable BHP to implement mitigation measures if the changes are
attributable to Mining Area C hub.  One of the three
bores(HDD0002M) has recently been identified as being blocked
and providing an inaccurate reading.  It has been removed from
the program and will be replaced at a future date.

If updates of the hydrological conceptual model east of Mining
Area C indicate different understanding of the aquifer system
beneath Ben’s Oasis and/or different understanding of the
hydrological pathways to Ben’s Oasis, BHP will review the
monitoring program and revise if required.

Choice of Components for Ben’s Oasis PEC Vegetation

BHP has chosen the following vegetation related management
actions:

 Tree health- digital canopy photography (DCP)
 Species richness- quadrat sampling

Background to DCP methodology is provided in Table 4 above.

DCP are undertaken at one site (WWT00) which consist of 10
Melaleuca argentea trees.  Monitoring is undertaken biannually
within WWS to reflect the dry and wet seasons.  DCP is used to
provide an indicator of crown cover and foliage cover over time.

Establishment of 22 floristic monitoring quadrats were established,
of which 16 were established upstream of the RTIO surplus
discharge site (gabion) with the remaining six downstream.

The use of quadrats is considered best to capture changes over
time, especially in micro-landforms susceptible to change within a
dynamic system like Weeli Wolli Creek.  Within the quadrat the
following is recorded: the number and type of taxa, photograph,
soil characteristics, geology, topography, vegetation condition,
disturbance, and time since last fire. Quadrat sampling is effective
at determining changes to the understorey over time which is
more susceptible to changes to groundwater, soil and surface
water.
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Table 7: Rationale for Provisions for Yandicoogina Gorge GDE

Value: Yandicoogina Gorge GDE.
Condition Outcome: To be advised
Surveys and study findings Surveys and study findings Key assumptions and uncertainties Rational for choice of component

 Yandicoogina Gorge Numerical groundwater modelling (BHP
2023a)

 Ministers North Ecohydrology (AQ2 2022)
 Yandi Conceptual Hydrogeological model (BHP 2023b)
 Ministers North Miscellaneous Licence Area Amendment

Surveys and Yandicoogina Creek Detailed Flora and
Vegetation Assessment (Biologic, 2020)

 DRAFT Trigger, Action Response Plan (TARP) Yandicoogina
GDE Short Term Trial Groundwater Supplementation Scheme
(BHP, 2024)

 Yandicoogina Creek is an ephemeral creek system that flows
through a gorge system and become well defined. Within the
Gorge, groundwater appears to intercept the ground surface
forming a series of seeps and pools over a 3.5 km length.

 Yandicoogina Creek discharges to Weeli Wolli Creek
(downstream of Weeli Wolli Spring) and is part of the
Fortescue River Basin

 There are a number of pools present within the Gorge: at least
one is a permanent pool and the others were historically
permanent to semi-permanent pools.

 The Ministers North aquifer has been investigated through
hydrogeological drilling programs since 2017/2018 as part of
future BHP mine planning with the installation and monitoring
of up to 35 bores installed with continuous groundwater level
loggers.

 Data prior to 2018 is limited with intermittent groundwater
levels collected in two groundwater bores affiliated with the
construction of the rail line since 2002.

 Groundwater levels across the Ministers North Aquifer have
demonstrated a consistent decline of approximately 3.5 m
between March 2018 and February 2023.

 Water levels in the permanent pool of the Gorge have been
recorded since 2020 and have declined approximately 1 m
during that period.

 Vegetation within the Gorge is typically characteristic of
riparian and/or groundwater dependent vegetation as it
supports mature stands of Melaleuca argentea and Eucalyptus
camaldulensis subsp. obtusa.

 The presence of Melaleuca argentea suggests that
groundwater is persistently at or just below the surface.

 The vegetation and floristic assemblage present within
Yandicoogina Gorge has affinities with Priority 2 Ecological
Community: Riparian flora and plant communities of springs
and river pools with high water permanence of the Pilbara,
although it is not recognised as a confirmed PEC.

 A number of fauna of elevated conservation significance,
including those listed under State and Commonwealth
legislation have association with the wetland habitats of
Yandicoogina Gorge including, Pilbara Olive Python, Orange
Leaf-nosed Bat (Pilbara form) and Migratory wetland birds.

Key Assumptions
 The introduction of the supplementation scheme assumes that

below average seasonal rainfall that contributes to the
groundwater decline will persist, and natural groundwater
recharge will not be sufficient to recover GDE health.

 The observed decline in vegetation health has been assumed
to be attributed to an assumed decline in groundwater levels.

 Groundwater monitoring bores have been installed at the head
of the Gorge in 2024 to measure groundwater level variation in
the alluvium.  There are no long-term groundwater monitoring
levels from the Yandicoogina Creek alluvium. BHP have
assumed that the alluvium is connected to the Ministers North
aquifer and the observed decline in groundwater levels in the
Ministers North aquifer is assumed to be also occurring in
alluvium based on observed tree health decline.

Uncertainties

 The cause for groundwater decline is uncertain and is thought
to be due to a drying climate and/or regional dewatering
operations in the Channel Iron Deposit (not Mining Area C hub)

 At the time of publication, the Groundwater Supplementation
Trial has only just commenced.  There are no results as of yet
tol inform the quantity of water which will assist in recovering
groundwater levels.

Type of components

BHP has chosen outcomes-based components as BHP can
control the rate of discharge into Yandicoogina Gorge and
measure the extent of mounding.

Choice of components
The choice of components is to measure and control
groundwater mounding to within acceptable levels and prevent
artificial flooding/ponding at surface within the Gorge.
Therefore, BHP has chosen water-related indicators as the
primary indicator, relating to the following hydrological changes:

 groundwater levels in regional aquifer and within
Yandicoogina Gorge alluvium

 surface water levels in the permanent pool
 surface water levels in semi-permanent pools
BHP considers that the location and frequency of monitoring will
provide sufficient early detection of changes in groundwater
levels that could impact the hydrological regimes associated
with the creek.
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Table 8: Rationale for Provisions of Upper Marillana Creek
Value: Upper Marillana Creek.
Condition Outcome: To be advised
Surveys and study findings Surveys and study findings Key assumptions and uncertainties Rational for choice of component

 Marillana Creek Wetting Front Modelling (AQ2 2019)
 Marillana Creek Infiltration Proposal Geotechnical Mapping and

Investigation Report (4DG, 2019)
 MAC Phase 4: Marillana Creek Baseline Aquatic Ecosystem

Survey Dry 2022 and Wet 2023 (Biologic 2024)
 Area C West to Yandi Flora and Vegetation Assessment

(Astron Environmental 2019)

 Upper Marillana Creek is a tributary that flows into Marillana Creek
which is part of the Fortescue River Basin.

 The creek morphology typical of Pilbara creeks where rainfall
events can be highly variable across the catchment and surface
flow capacity can be larger upstream compared to downstream.

 Modelling estimated the wetting front under a variety of discharge
volumes, scheme durations and aquifer parameters.  The modelled
wetting front modelling indicated that for most scenarios the wetting
front would extend beyond the confluence of Upper Marillana
Creek and Marillana Creek and impacting all known pools (as
described below).

 There is one semi-permanent pool (MarC1) and associated lower
significance GDE within the tributary of Marillana Creek .

 There are five semi-permanent pools within Marillana Creek
including  Flat Rocks which is of significant cultural value to the
Banjima People.

 The pools have been monitored \ biannually during the wet and dry
season since 2020 (Biologic 2024).  Pool depths vary from dry to
up to 2 m.

 Vegetation surrounding the pools is characterised as
riparian/groundwater dependent.

 A drying trend has been observed since monitoring commenced
with many pools noted as dry in the 2023 wet season.

 Macroinvertebrate and wetland flora richness within the pools is
high and is statistically comparable to sites with known high
diversity such as Weeli Wolli Springs PEC

Vegetation
 A total of 75 ha of vegetation occurs along the proposed wetting

front extent (Table 8 13), comprised of 71 ha of riparian
vegetation, 0.5 ha of SP AaApr TmTwTp TtChfAri which
represents Valley Floor Mulga (ecosystem at risk) and 3.5 ha of
other non-significant grasses and shrublands.

 A total of six riparian vegetation associations totalling 70.5 ha
within the wetting front extent; dominant overstorey species
include Eucalyptus victrix, Eucalyptus camaldulensis or Acacia
citrinoviridis which may all be susceptible to impacts from
continuous discharge of water for long periods.

Key Assumptions
 Wetting front modelling did not include the proposed 90-day

drying period and assumed a consistent 30 ML/day
discharge.  In reality, the discharge will have moderate levels
of utilisation and the maximum rate is unlikely to be
discharged each day. Modelling results are assumed to be
conservative as they do not account for the above
management measures to reduce flows.

 Natural flow conditions are defined as when the water depth
recorded in the Upper Marillana Upstream Gauge is above
0.1 m or rainfall is known in the catchment.

 Natural no-flow conditions are defined as when the water
depth recorded in the Upper Marillana Upstream Gauge is
less than 0.1 m and no water depth above this has been
recorded for a period of 7 days.

Uncertainties
 Seepage rates due to uncertainty and variability associated

with alluvium properties (thickness, width and specific yield)

Type of components

BHP has chosen outcomes-based components as BHP can
control the rate of discharge into Upper Marillana Creek and
measure the extent of the wetting front.

Choice of components
Therefore, BHP has chosen water-related indicators as the
primary indicator, relating to the following hydrological
changes:

 Wetting front extent
 Tree health within wetting front extent
 Water levels in MarC1
 Visual inspection of creek bed
The wetting front is selected as the indicator and criteria are
based on wetting front distances predicted from the 2019
modelling, with the trigger distance sufficiently upstream of the
threshold to provide sufficient early warning to be able to
implement appropriate actions (including decreasing or
ceasing discharge).

BHP will establish gauging stations within the Upper Marillana
channel to monitor the creek flow (natural flow and flow from
the discharge of surplus water) and determine the extent of the
wetting front, including against the trigger and threshold
criteria.

A telemetered gauging stations provide a near continuous
record of water depths and electrical conductivity.

The upstream gauging station will also provide a record of the
90-day drying period as a period without flow in the creek bed.

Upper Marillana Creek hosts one pool (MarC1) within the
proposed wetting front which is considered semi-permanent.

A visual inspection of creek bed will be undertaken to ensure
that calcium carbonate precipitate is not forming scale within
the Upper Marillana Creek bed.
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2 EMP Components
BHP has provided detail of the EMP components in Table 9, Table 10 and Table 11, as per the preferred approach
outlined in the Instructions. BHP has not used the ‘Schedule’ approach (which the Instructions state may be used),
as this EMP covers only one operation. BHP may adopt the ‘Schedule’ approach in future for this EMP, should
additional activities, operations or Ministerial Statements apply.
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Table 9: Outcome-based components Coondewanna Flats

EPA factor and objective

Flora and Vegetation - To protect flora and vegetation so that biological diversity and ecological integrity are maintained.

Inland Waters - To maintain the hydrological regimes of groundwater and surface water so that environmental values are protected.

Key environmental value/s Coondewanna Flats Priority Ecological Community

Condition outcomes

X-X (1) No reduction in the extent of each of the following components of the Coolibah—Lignum Flats Priority Ecological Community occurrence on the Coondewanna Flats:
(a) Coolibah woodlands over lignum over swamp wandiree, or
(b) Coolibah and mulga woodland over lignum and tussock grasses on clay plains, attributable to the Revised Proposal.

Key impacts and risks Coondewanna Flats Priority Ecological Community has the potential to be impacted from changes in groundwater levels due to reinjection activities and changes to surface water flows associated with Mining Area C
operations.

MS XXXX Outcome-based Components Coondewanna Flats

Environment criteria:
Trigger criteria
Threshold criteria

Response actions:
 Trigger level actions
 Threshold contingency actions

Monitoring Reporting

Condition X-X The Plan shall specify Outcome/s, Trigger
Criteria, Threshold Criteria, Monitoring, Trigger Level
Actions, Threshold Contingency Actions, and Reporting to
demonstrate that the outcome in Condition 6-1(1) will be
met.

Condition X-X The Plan shall specify Outcome/s,
Trigger Criteria, Threshold Criteria, Monitoring,
Trigger Level Actions, Threshold Contingency
Actions, and Reporting to demonstrate that the
outcome in Condition 6-1(1) will be met.

Condition X-X The Plan shall
specify Outcome/s, Trigger
Criteria, Threshold Criteria,
Monitoring, Trigger Level
Actions, Threshold
Contingency Actions, and
Reporting to demonstrate that
the outcome in Condition 6-
1(1) will be met.

Condition X-X

The proponent shall advise the CEO of any potential non-compliance within seven (7) days of that non-compliance being known or suspected;

Condition X-X
The proponent shall submit to the CEO a Compliance Assessment Report by 1 October each year addressing compliance in the previous financial year, or
as agreed in writing by the CEO. The first Compliance Assessment Report shall be submitted by 1 October 2018 addressing the compliance for the period
from the date of issue of this Statement, notwithstanding that the first reporting period may be less than twelve (12) months.
The Compliance Assessment Report shall:

(1) be endorsed by the proponent's CEO or a person delegated to sign on the CEO's behalf;
(2) include a statement as to whether the proponent has complied with the conditions;
(3) identify all potential non-compliances and describe corrective and preventative actions taken;
(4) be made publicly available in accordance with the approved Compliance Assessment Plan; and
(5) indicate any proposed changes to the Compliance Assessment Plan required by condition 3-1

Condition 6-2 The Plan shall specify Outcome/s, Trigger Criteria, Threshold Criteria, Monitoring, Trigger Level Actions, Threshold Contingency Actions, and
Reporting to demonstrate that the outcome in Condition 6-1(1) will be met.

Condition 6-8 In the event of exceedance of threshold criteria in condition 6-2 or failure to meet management targets in condition 6-3, the proponent shall
meet the requirements in condition 3 (Compliance Reporting) and shall implement the measures outlined in the Plan, including, but not limited to, actions
and investigations to be undertaken, and reporting to the CEO.

Outcome-based components

Environmental Criteria:
Trigger and Threshold Criteria

Response actions:
Trigger Level actions
Threshold contingency actions

Monitoring Reporting

Water Quantity - Groundwater level mounding:
 Trigger criteria – groundwater level rises to 15

mbgl at any of the following monitoring bores:
GWB0039M,HCF0032M, HCF0023M,
HCF0019M, and HCF0042M

 Threshold criteria – groundwater level rises to
7 mbgl at any of the following monitoring bores:
GWB0039M, HCF0032M, HCF0023M
HCF0019M and HCF0042M.

Trigger level actions:
 Investigate source of groundwater level change to evaluate whether

change is due to BHP activity e.g. groundwater change or natural
change.

Responses to this review  may include, but are not limited to:
 Increase frequency of groundwater level monitoring;
 Decrease surplus water discharge rate; and/or
 Alter surplus water discharge regime

Threshold  contingency actions may include, but are not limited to:
 Decrease surplus water discharge rate;
 Alter surplus water discharge regime; and/or
 Suspend surplus water discharge.
 Monitor and review, at appropriate frequency, to ensure contingency

actions are effective

 Monthly monitoring of groundwater levels
(mbgl) of GWB0039M, HCF0032M,
HCF0023M and HCF0019M, and HCF0042M
during operations (i.e. active dewatering /
surplus water discharge) (See Figure 4)

 HCF0019M replaces HCF0045M moving
forward as HCF0045M was repeatedly
recorded as dry.  HCF0019M is in a similar
location, within the same aquifer but drilled to
a greater depth to capture a consistent water
level reading.

 Should use of any of the above bores become
restricted alternative bores may be used in
lieu.

 Notification of a potential exceedance of threshold criteria or a potential non-
compliance  of the outcome will be provided to the DWER within 7 days of that
potential non-compliance being known.

 Provide a report to the CEO within 21 days of DWER being notified of the
exceedance of threshold criteria , addressing the requirements of Condition 6-8.

 An annual Compliance Assessment Report will be submitted as part of the Annual
Environment Report, which will be submitted by 1 October each year to the
DWER. The Compliance Assessment Report shall:

(1) be endorsed by BHP’s CEO or a person delegated to sign on BHP
CEO's behalf;
(2) include a statement as to whether the proponent has complied with the
conditions;
(3) identify all potential non-compliances and describe corrective and
preventative actions taken;
(4) be made publicly available in accordance with the approved
Compliance Assessment Plan; and
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Outcome-based components

Environmental Criteria:
Trigger and Threshold Criteria

Response actions:
Trigger Level actions
Threshold contingency actions

Monitoring Reporting

Tree health of indicator tree species
Trigger criteria
 Statistically significant canopy decline (defined

as Crown Condition Score (CCS) compared to
baseline condition) of the monitoring trees over
two consecutive monitoring periods within any of
the monitoring sites CF12, CF15, CF17 or CF20.

Threshold criteria
 Statistically significant canopy decline (defined

as Crown Condition Score (CCS) compared to
baseline condition) of monitoring trees over four
consecutive monitoring periods within any of the
monitoring sites CF12, CF15, CF17 or CF20; or

 death of any tree (attributable to reinjection),
within monitoring sites CF12, CF15, CF17 or
CF20

Trigger level actions may include, but are not limited to:
 Investigate source of canopy decline to evaluate whether change is due

to BHP activity ie. groundwater change or natural change (drought, fire,
pathogens etc.);

 Increase the frequency of tree health monitoring;
 Evaluate if changes to surface water and groundwater regimes have

occurred.
 Decrease surplus water discharge rate if found to be a factor in canopy

decline;
 Alter surplus water discharge regime.
 Evaluate and design groundwater recovery system if drawdown is found

to be the cause of decline.

Threshold contingency actions may include, but are not limited to:
 Investigate source of canopy decline to evaluate whether change is due

to BHP activity eg groundwater change or natural causes (drought, fire,
pathogens etc.);

 Increase the frequency of tree health monitoring;
 Decreasing surplus water discharge rate if found to be a factor in

canopy decline;
 Implement aquifer recovery using MAR injection
 Suspending surplus water discharge; and/or
 Monitor and review, at appropriate frequency, to ensure contingency

actions are effective

Biannual (wet and dry season) Crown Condition
Score (CCS) monitoring of indicator tree species
(E. victrix) at monitoring sites CF12, CF15, CF17
and CF20 (Figure 4).

(5) indicate any proposed changes to the Compliance Assessment Plan
required by MS 1072 condition 3- 1.

.

Changes to the surface water flow regime –
water in Lake Robinson outside natural flow events:

Trigger criteria

 Wetting front extent reaches 12.5 km
(SCPH009)

Threshold criteria –
 Wetting front extent reaches 16 km (SCPH0010)

Trigger level actions  may include, but are not limited to:

 Commence visual inspections of the extent and progress of the wetting
front;

 Decrease surface water discharge rate and/or
 Change to alternate discharge point.

Threshold contingency actions may include, but are not limited to:
 Decrease surface water discharge rate;
 Change to alternate discharge point;
 Cease surface water discharge; and/or
 Continue visual inspections, to ensure contingency actions are

successful.

Continuous telemetry  monitoring for presence of
water at the gauging stations SCPH009 and
SCPH0010 during discharge (See Figure 5).

Visual inspections from SCPH009 and SCPH0010
once trigger and thresholds are reached and at an
appropriate frequency.
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Table 10: Objective - Management-based components MSXXXX Weeli Wolli Spring

EPA factor and objective

Flora and Vegetation - To protect flora and vegetation so that biological diversity and ecological integrity are maintained.

Hydrological Processes - To maintain the hydrological regimes of groundwater and surface water so that environmental values are protected.

Key environmental value/s Weeli Wolli Spring Priority Ecological Community

Condition outcomes X-X(X) No reduction in the extent of the Weeli Wolli Spring occurrence of the Weeli Wolli Spring Priority Ecological Community attributable to the Revised Proposal.
Key impacts and risks Weeli Wolli Spring Priority Ecological Community (PEC) has the potential to be impacted from groundwater level changes, resulting in changes to the biological diversity and/or ecological integrity of the PEC.

However, this drawdown is predominantly associated with abstraction from Hope Downs.

MS XXXX Management-based components Weeli Wolli Spring

Management Actions Management Targets Monitoring Reporting

Condition X-X The Plan shall specify Management
Actions, Management Targets, Monitoring and Reporting
to demonstrate that the objectives in Condition 6-1(2) and
6-1(3) will be met.

Condition X-X The Plan shall specify Management Actions, Management Targets,
Monitoring and Reporting to demonstrate that the objectives in Condition 6-1(2) and
6-1(3) will be met.

Condition X-X The Plan shall specify Management Actions, Management Targets,
Monitoring and Reporting to demonstrate that the objectives in Condition 6-1(2)
and 6-1(3) will be met.

Condition X-X

The proponent shall advise the CEO of any potential non-compliance
within seven (7) days of that non-compliance being known or
suspected;

Condition X-X
The proponent shall submit to the CEO a Compliance Assessment
Report by 1 October each year addressing compliance in the previous
financial year, or as agreed in writing by the CEO. The first
Compliance Assessment Report shall be submitted by 1 October 2018
addressing the compliance for the period from the date of issue of this
Statement, notwithstanding that the first reporting period may be less
than twelve (12) months.
The Compliance Assessment Report shall:

(1) be endorsed by the proponent's CEO or a person delegated
to sign on the CEO's behalf;

(2) include a statement as to whether the proponent has
complied with the conditions;

(3) identify all potential non-compliances and describe
corrective and preventative actions taken;

(4) be made publicly available in accordance with the approved
Compliance Assessment Plan; and

(5) indicate any proposed changes to the Compliance
Assessment Plan required by condition X-1

Condition X-X The Plan shall specify Management Actions,
Management Targets, Monitoring and Reporting to demonstrate that
the objectives in Condition X-X(X) and X-X(3) will be met.

Condition 6-8 In the event of exceedance of threshold criteria in
condition 6-2 or failure to meet management targets in condition 6-3,
the proponent shall meet the requirements in condition 3 (Compliance
Reporting) and shall implement the measures outlined in the Plan,
including, but not limited to, actions and investigations to be
undertaken, and reporting to the CEO.

Objective - Management-based components Weeli Wolli Spring

Management actions: Management targets: Monitoring Reporting

Management actions to increase understanding of baseline
groundwater levels
 Include baseline pathway groundwater level between R Deposit

and Weeli Wolli Spring
 Continue baseline groundwater level monitoring collecting at early

warning and at receptor.

Management targets for  potential impacts from R-deposit
dewatering

 Establish water level data trends due to BHP operations in
monitoring bores along the pathway to Weeli Wolli Spring.

Monthly  monitoring of groundwater levels (mbgl) during
operations (i.e. active dewatering / surplus water discharge) (Figure
6):

 Pathway bore: HGB0008M
 Early warning: GWB0015M; HEPX0001M
 At receptor: GWB0016DM; GWB0016SM; GWB0017DM;

GWB0017SM; GWB0018DM; GWB0018SM; GWB0032DM;
Data provision is reliant on third party and may be provided at
variable intervals, The provision of monthly data is a guide but
occasionally data is provided on a less frequent timing.

Should any bores become unusable a suitable substitution may be

Notification of a potential failure to meet management targets
will be provided to the DWER within 7 days of that potential
non-compliance being known.

Provide a report to the CEO within 21 days of the failure to
meet a management target being reported to DWER
addressing the requirements of Condition X-X.

An annual CAR will be submitted as part of the AER, which will
be submitted by 1 October each year to the DWER.  The CAR
will:
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Objective - Management-based components Weeli Wolli Spring

Management actions: Management targets: Monitoring Reporting

included in the monitoring program. 1. be endorsed by BHP’s CEO or a person delegated to sing
on BHP CEO’s behalf;

2. include a statement as to whether the proponent has
complied with the conditions;

3. identify all potential non-compliances and describe
corrective and preventative actions taken;

4. be made publicly available in accordance with the
approved Compliance Assessment Plan; and

5. indicate any proposed changes to the Compliance
Assessment Plan required by MS XXXX condition X-X.

Management actions ongoing to ensure cumulative impacts of Hope
Downs and Mining Area C hub to Weeli Wolli Springs are managed:
 Initiate and support collaboration with RTIO for the purpose of

developing an optimised water management approach dedicated to
mitigating cumulative impacts within the catchment, involving:

- Sharing of monitoring and modelling data
- Methods and options for ensuring compliance with the

water management objectives.
- Site-scale and catchment-scale management strategies

 In collaboration with RTIO, evaluate and select management
options practical and suitable for the implementation of an adaptive
and aquifer recovery approach for Weeli Wolli Spring that may
include:

- Source water supply (source, volume, quality and
timeframes)

- Methodology and design (re-injection methods and
locations)

- Operational and monitoring plan (recharge rates,
timeframes, monitoring requirements, recovery monitoring
and contingency measures)

 Review provisions for Weeli Wolli (and revise if required) at
notification of pre-closure of Rio Tinto Iron Ore’s Hope Downs
mining operation

Management targets for operations
 Engagement with RTIO to be undertaken at least 2 years

prior to dewatering activities commencing at R Deposit.
Engagement will be for the purpose of data sharing,
supporting improvement of conceptual models and
catchment management for Weeli Wolli Spring.  BHP will
initiate engagement at a minimum bi-annually (Evaluation
and selection of groundwater management approach to be
developed 2 years prior to closure activities at Hope
Downs).

Monthly  monitoring of groundwater levels (mbgl) during
operations (i.e. active dewatering / surplus water discharge):

 Pathway bore: HGB0008M
 Early warning: GWB0015M; HEPX0001M
 At receptor: GWB0016DM; GWB0016SM; GWB0017DM;

GWB0017SM; GWB0018DM; GWB0018SM; GWB0032DM;

Data provision is reliant on third party and may be provided at
variable intervals, The provision of monthly data is a guide but
occasionally data is provided on a less frequent timing.

Should any bores become unusable a suitable substitution may be
included in the monitoring program.

.

Management actions ongoing vegetation health monitoring to
establish baseline understanding including

Tree health- digital canopy photography
Species Richness- understorey quadrat sampling

Management targets for ongoing vegetation health
monitoring

 Collect tree health and vegetation data establishing
existing trends in Weeli Wolli Springs PEC

 Evaluation and selection of vegetation triggers and
thresholds approach to be developed 2 years prior to
closure activities at Hope Downs.

Monitoring of the tree health and species richness during operations.

 At locations: WWT00-WWT05 (Figure 6) for DCP and
    WWM-01 to WWM-12 and WWMN-16 to WWM-28 for
quadrats

 Foliage cover measured with DCP
 Species richness to be measured through analysis of quadrat

data
 Monitoring effort undertaken on a biannual basis to include the

wet season and the dry season.
 Annual reporting to be provided





BHP Mining Area C Central Pilbara Water Resource Management Plan

Table 11: Objective - Management-based components MSXXXX Ben’s Oasis

EPA factor and objective

Flora and Vegetation - To protect flora and vegetation so that biological diversity and ecological integrity are maintained.

Hydrological Processes - To maintain the hydrological regimes of groundwater and surface water so that environmental values are protected.

Key environmental value/s Ben’s Oasis Priority Ecological Community

Condition outcomes X-X(X) No reduction in the extent of the Ben’s Oasis occurrence of the Weeli Wolli Spring PEC attributable to the Mining Area C hub.
Key impacts and risks Ben’s Oasis has the potential to be impacted from groundwater level change, resulting in changes to the biological diversity and/or ecological integrity of the Weeli Wolli Spring PEC.

MS XXXX Management-based provisions Ben’s Oasis

Management Actions Management Targets Monitoring Reporting

Condition X-X The Plan shall specify Management
Actions, Management Targets, Monitoring and Reporting
to demonstrate that the objectives in Condition 6-1(2) and
6-1(3) will be met.

Condition X The Plan shall specify Management Actions, Management Targets,
Monitoring and Reporting to demonstrate that the objectives in Condition 6-1(2) and
6-1(3) will be met.

Condition X-X The Plan shall specify Management Actions, Management Targets,
Monitoring and Reporting to demonstrate that the objectives in Condition 6-1(2)
and 6-1(3) will be met.

Condition X-X

The proponent shall advise the CEO of any potential non-compliance
within seven (7) days of that non-compliance being known or
suspected;

Condition X-X
The proponent shall submit to the CEO a Compliance Assessment
Report by 1 October each year addressing compliance in the previous
financial year, or as agreed in writing by the CEO. The first
Compliance Assessment Report shall be submitted by 1 October 2018
addressing the compliance for the period from the date of issue of this
Statement, notwithstanding that the first reporting period may be less
than twelve (12) months.
The Compliance Assessment Report shall:

(1) be endorsed by the proponent's CEO or a person delegated
to sign on the CEO's behalf;

(2) include a statement as to whether the proponent has
complied with the conditions;

(3) identify all potential non-compliances and describe
corrective and preventative actions taken;

(4) be made publicly available in accordance with the approved
Compliance Assessment Plan; and

(5) indicate any proposed changes to the Compliance
Assessment Plan required by condition 3-1

Condition X-X The Plan shall specify Management Actions,
Management Targets, Monitoring and Reporting to demonstrate that
the objectives in Condition X-X(2) and X-X(3) will be met.

Condition X-X In the event of exceedance of threshold criteria in
condition X-X or failure to meet management targets in condition X-X,
the proponent shall meet the requirements in condition X (Compliance
Reporting) and shall implement the measures outlined in the Plan,
including, but not limited to, actions and investigations to be
undertaken, and reporting to the CEO.

Objective - Management-based components Ben’s Oasis

Management actions: Management targets: Monitoring Reporting

Management action during operations:

 Review groundwater levels changes via the annual or
triennial aquifer review process and/or
as required by BHP

 Review provisions for Ben’s Oasis (and revise if
required) at notification of pre-closure of Rio Tinto Iron
Ore’s Hope Downs mining operation

Management target during operations:

 Water level  change due to BHP operations is considered
unlikely due to a dyke that acts as a flow barrier between
Ben’s Oasis and regional dewatering activities by Hope
Downs and Mining Area C hub

 Monitoring will continue to further confirm understanding
of connectivity between Ben’s Oasis and dewatering in
the Mining Area C hub.

Monthly  monitoring of groundwater levels (mbgl) adjacent to Ben’s
Oasis (Figure 7):

 Early warning:  HDD0003M and HDD0004M (Figure 7)
 At receptor: HDD0001M

 Notification of a potential failure to meet management targets will
be provided to the DWER within 7 days of that potential non-
compliance being known.

 Provide a report to the CEO within 21 days of the failure to meet
a management target being reported to DWER addressing the
requirements of Condition X-X.

 An annual Compliance Assessment Report will be submitted as
part of the Annual Environment Report, which will be submitted
by 1 October each year to the DWER. The Compliance
Assessment Report shall:
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Objective - Management-based components Ben’s Oasis

Management actions: Management targets: Monitoring Reporting

Management actions to be implemented due to below
water table mining at Southern Flank

 Establish pathway and receptor monitoring network
between Southern Flank pits and Ben’s Oasis.  To be
undertaken within 2 years of plan approval.

 Establish baseline data for pathway from R deposit to
receptor (Ben’s Oasis)

Management targets for below water table mining at Southern
Flank:

 Identification of pathway and receptor monitoring network
established within 2 years adjacent to Pebble Mouse Creek
valley.

 Mitigation and aquifer recovery approach using South Flank
MAR developed within 2 years ;considering current aquifer
conditions (including RTIO mining and remediation activity)

 Discussions and data sharing opportunities with RTIO for
catchment water management to meet ecological outcomes

Monthly monitoring of groundwater levels (mbgl) adjacent to Ben’s
Oasis prior to operations (i.e. active dewatering / surplus water
discharge):

 Early warning: HDD0003M  or HDD0004M
 At receptor: HDD0001M
(See Figure 7)

Monthly monitoring of groundwater levels (mbgl) along identified
impact
pathways (such as Pebble Mouse Creek valley) between Southern
Flank and Ben’s Oasis.

(1) be endorsed by BHP’s CEO or a person delegated
to sign on BHP CEO's behalf;

(2) include a statement as to whether the proponent
has complied with the conditions;

(3) identify all potential non-compliances and describe
corrective and preventative actions taken;

(4) be made publicly available in accordance with the
approved Compliance Assessment Plan; and

(5) indicate any proposed changes to the Compliance
Assessment Plan required by MSXXXX condition X-
1.

Management actions ongoing vegetation health
monitoring to establish baseline understanding including
 Tree health- crown cover and foliage cover- digital

canopy photography
 Species Richness- understorey quadrat sampling.

 Expand network of tree health monitoring sites at Bens
Oasis further downstream to include a broader extent
of groundwater dependent vegetation.  To be
undertaken within 2 years of approval of plan.

Management target during operations

 Water level  change due to BHP operations is considered
unlikely due to a dyke that acts as a flow barrier between
Ben’s Oasis and regional dewatering activities by Hope Downs
and Mining Area C hub

 Vegetation monitoring will be expanded and undertaken to
understand the uncertainty associated with the function of the
dyke,

Biannual monitoring of the following tree health sites:

 At locations: WWT00 for DCP and WWM-13 to WWM-15 for quadrats
(Figure 7)

 Monitoring effort undertaken on a biannual basis to include the
wet season and the dry season.





BHP Mining Area C Central Pilbara Water Resource Management Plan

Table 12: Outcome - based components Yandicoogina Gorge GDE

EPA factor and objective Hydrological Processes - To maintain the hydrological regimes of groundwater and surface water so that environmental values are protected.

Key environmental value/s Yandicoogina Gorge Groundwater dependent ecosystems and pools

Condition outcomes To be advised
Key impacts and risks The Yandicoogina Gorge GDE has the potential to be impacted from groundwater level change, resulting in changes to the hydrological function of the Gorge and associated Pools

Outcome-based provisions Yandicoogina Gorge GDE

Environment criteria:
Trigger criteria
Threshold criteria

Response actions:
Trigger level actions
Threshold contingency actions

Monitoring Reporting

To be advised

Objective - Outcome-based provisions Yandicoogina Gorge GDE

Environment criteria:
Trigger criteria
Threshold criteria

Response actions:
Trigger level actions
Threshold contingency actions

Monitoring Reporting

Water Quantity (Gorge aquifer groundwater levels)
Trigger criteria- groundwater level rises to 0.5 mbgl at any
one of the following monitoring bores:
HMN0077, HMN0080, HMN0084, HMN0080
Threshold criteria: level rises to surface level at anyone of
the following monitoring bores:
HMN0077, HMN0080, HMN0084, HMN0080

Trigger level actions may include but are not limited to:

 Investigate source of groundwater level change to evaluate
whether change is due to BHP activity

 Review additional groundwater data to confirm widespread
trigger criteria has been reached

 Reduce injection flow rate until groundwater level is below
trigger

Threshold level action may include but are not limited to:
 Stop injection flow rate
 Visual inspection of site
 Suspend surplus water discharge
 Monitor and review, at appropriate frequency, to ensure

contingency actions are effective

Continuous monitoring of groundwater levels with a minimum
requirement of monthly water levels using live telemetered
groundwater level readings will be undertaken in the following
bores in the Gorge aquifer:

HMN0077, HMN0080, HMN0084, HMN0080

Should any bores become unusable a suitable substitution will
be included in the monitoring program.

 Notification of a potential failure to meet management targets will be
provided to the DWER within 7 days of that potential non-compliance
being known.

 Provide a report to the CEO within 21 days of the failure to meet a
management target being reported to DWER addressing the
requirements of Condition x-x.

 An annual Compliance Assessment Report will be submitted as part
of the Annual Environment Report, which will be submitted by 1
October each year to the DWER. The Compliance Assessment
Report shall:

(1) be endorsed by BHP’s CEO or a person delegated
to sign on BHP CEO's behalf;

(2) include a statement as to whether the proponent
has complied with the conditions;

(3) identify all potential non-compliances and describe
corrective and preventative actions taken;

(4) be made publicly available in accordance with the
approved Compliance Assessment Plan; and

(5) indicate any proposed changes to the Compliance
Assessment Plan required by MS X condition X-
X.

Water Quantity (regional aquifer groundwater levels)
Trigger criteria- groundwater level rises to 564 mAHD at
any one of the following monitoring bores:
HMN0005, HMN0056, HMN0027

Threshold criteria: groundwater level rises to 565.5 mAHD
at any one of the following monitoring bores:
HMN005, HMN0056, HMN0027

Trigger level actions may include but are not limited to:

 Investigate source of surface water level change to
evaluate whether change is due to BHP activity

 Reduce injection flow rate until water level is below trigger

Threshold level action may include but are not limited to:
 Stop injection flow rate
 Suspend surplus water discharge
 Monitor and review, at appropriate frequency, to ensure

contingency actions are effective

Continuous monitoring of groundwater levels with a minimum
requirement of monthly water levels using live telemetered
groundwater level reading will be undertaken in the following
bores in the Ministers North Aquifer:

HMN0013P, HMN0017M, HMN0018M, HMN0024M,
HMN0028M, HMN0032M, HMN0034M, HMN0046M,
HMN0049M, HMN0047M, HMN0054M, HMN0057M,
MN1499RM, MN1503RM, MN0088RM, MN0121RM,
MN2623RM

Should any bores become unusable a suitable substitution will
be included in the monitoring program.

Water Quantity (surface water levels in permanent pool)
Trigger criteria: surface water depth of 552 mAHD in YC

Pool 4  in the absence of rainfall.
Threshold criteria: surface water depth of 553 mAHD in YC
Pool 4 in the absence of rainfall.

Trigger level actions may include but are not limited to:

 Investigate source of surface water level change to
evaluate whether change is due to BHP activity

 Reduce injection flow rate until water level is below trigger

Threshold level action may include but are not limited to:
 Stop injection flow rate
 Suspend surplus water discharge
 Monitor and review, at appropriate frequency, to ensure

contingency actions are effective

Continuous monitoring of surface water levels using live
telemetered surface water level reading will be undertaken in
the following ephemeral pool locations:

YC Pool 4
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Table 13: Outcome - based components: Upper Marillana Creek

EPA factor and objective
Inland Waters - To maintain the hydrological regimes of groundwater and surface water so that environmental values are protected.
Flora and Vegetation- to protect flora and vegetation so that biological diversity and ecological integrity are maintained

Key environmental value/s Upper Marillana Creek watercourse
Pools of Marillana Creek
Riparian vegetation along Upper Marillana Creek

Condition outcomes To be advised
Key impacts and risks Upper Marillana Creek  and associated riparian vegetation has the potential to be impacted by changes to its surface water regime and vegetation through the continuous discharge of surplus water from the Mining

Area C hub.

Outcome-based provisions Upper Marillana Creek

Environment criteria:
Trigger criteria
Threshold criteria

Response actions:
Trigger level actions
Threshold contingency actions

Monitoring Reporting

To be advised

Objective - Outcome-based provisions Upper Marillana Creek

Environment criteria:
Trigger criteria
Threshold criteria

Response actions:
Trigger level actions
Threshold contingency actions

Monitoring Reporting

Wetting front extent:
Trigger criteria: The wetting front along the Upper
Marillana Creek reaches 24 km at location UMC1

Threshold criteria: The wetting front along the Upper
Marillana Creek reaches 27 km (location UMC2)

Trigger level actions

 Review surplus water discharge,  rainfall data,
streamflow/hydrographs to make a determination as to whether
the event is natural flow

 Increase review frequency of the wetting front data until it can be
demonstrated that the extent of the wetting front has stabilised,
or the rate of advance of the wetting front has slowed to avoid
reaching the threshold point

 Review potential modification to surplus water management and
creek discharge regime

 Reduce discharge rate or cease discharge temporarily

Threshold contingency actions
 If exceedance of threshold criterion is considered likely to be

attributable to discharge of surplus water into the Upper
Marillana Creek, cease discharge within 24hrs (temporarily)

 Review wetting front post 24hr period.
 Reduce surplus discharge
 Monitor to ensure contingency measure are successful and

review procedures, if appropriate

Telemetered (data recorded every 30 minutes) monitoring of water
depths along Upper Marillana Creek downstream of the discharge
point to monitor creek flow and the wetting front extent (from natural
flow and from the discharge of surplus water) (Figure 9).

Telemetered (data recorded every 30 minutes) monitoring of water
depths along upstream of the discharge point to monitor natural
creek flow (Figure 9).

Visual inspection of the wetting front extent and presence of calcium
carbonate scale during period for surplus discharge.  Quarterly
inspection (when flowing) will be undertaken during 5 year
operational period of the scheme.

Maintenance, as required, to ensure gauging stations are
operational.

 Notification of a potential failure to meet management targets
will be provided to the DWER within 7 days of that potential
non-compliance being known.

 Provide a report to the CEO within 21 days of the failure to
meet a management target being reported to DWER
addressing the requirements of Condition 6-8.

 An annual Compliance Assessment Report will be submitted
as part of the Annual Environment Report, which will be
submitted by 1 October each year to the DWER. The
Compliance Assessment Report shall:

(1) be endorsed by BHP’s CEO or a person delegated
to sign on BHP CEO's behalf;

(2) include a statement as to whether the proponent
has complied with the conditions;

(3) identify all potential non-compliances and describe
corrective and preventative actions taken;

(4) be made publicly available in accordance with the
approved Compliance Assessment Plan; and

(5) indicate any proposed changes to the Compliance
Assessment Plan required by MS X condition X-
X.90-day no discharge coincident with the dry

season (with April to November)
Trigger Criteria: On 1 August of each calendar year
assess if the discharge has ceased

Threshold Criteria: On 1 September of each calendar
year assess if the discharge has ceased

Trigger level actions

 Review surplus water discharge determine if the 90-day dry
period has commenced.

 Increase review frequency of dewatering discharge to weekly.
 Review and implement modification to surplus water

management and creek discharge regime

Threshold contingency actions
 Review surplus water discharge determine if the 90-day dry

period has commenced.

Telemetered monitoring of water flow within discharge pipeline to
monitor if surplus discharge is occurring.

Maintenance as required, to ensure gauging stations are operational.
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Objective - Outcome-based provisions Upper Marillana Creek

Environment criteria:
Trigger criteria
Threshold criteria

Response actions:
Trigger level actions
Threshold contingency actions

Monitoring Reporting

 Review the distribution of surplus water to other Mining Area C
hub surplus schemes.

 Cease discharge to maintain 90-day dry period

Monitor to ensure contingency measure

Riparian Vegetation
Trigger criteria
Trigger criteria related to DCP results to be provided
within 12 months.
Threshold criteria
Trigger criteria related to DCP results to be provided
within 12 months.

Trigger level actions

 Determine likely factors responsible for tree health change,
including operational, environmental and site-specific.

 Review available ancillary data for the previous six months at
impact and reference sites

 Implement above actions as appropriate within 21 days of
identifying the trigger exceedance.

 If exceedance of trigger criterion is considered attributable to
BHP surplus water discharge implement trigger level actions
attributable to wetting front extent.

Threshold contingency actions

 Determine likely factors responsible for tree health change,
including operational, environmental, and site specific

 Review available ancillary data for previous six months at impact
and reference sites

 Implement above actions as appropriate within 14days of
identifying the threshold exceedance.

 if exceedance of threshold criterion is considered likely to be
attributable to discharge of surplus water discharge:

o review contingency measures, including potential
modification to surplus water management and creek
discharge regime (ie. reduce or cease discharge
temporarily)

o implement wetting front contingency actions
o increase monitoring frequency to quarterly and/or

increase number of on-ground monitoring sites as
appropriate, monitor to ensure contingency measures
are successful and review procedures, if appropriate.

Biannual monitoring of the following tree health sites:

 At locations: MPT-01 to MTP-07 a subset of tree is chosen for
monitoring  (Figure 7 )Error! Reference source not found.

 Monitoring effort undertaken on a biannual basis to include the
wet season and the dry season.

Marillana Creek Pool MarC1
Trigger criteria: The wetting front along the Upper
Marillana Creek reaches MarC1 Pool.

Threshold criteria: Suitable baseline data to
determine threshold criteria for water level is not
available.  Review of threshold criteria to be
undertaken within 12 months.

Trigger level actions

 Review surplus water discharge, rainfall data,
streamflow/hydrographs to determine if the event is natural flow

 Should the wetting front reach MarC1 pool, water quality will be
monitored in the pool within 30 days of trigger breach to
determine any significant change.

 Review potential modification to surplus water management and
creek discharge regime (eg. Reduce discharge rate or cease
discharge temporarily)

 Commence implementation of actions as appropriate within 2
days of identifying the trigger exceedance.

Monitor to ensure contingency measure are successful and review
procedures, if appropriate

A staff gauge assembly and telemetry is to be installed within
Marillana Creek Pool MarC1 within a 12 month period to provide a
continuous record of water depth within the pool and identify if the
wetting front has reached the pool.

Ongoing ecological baseline monitoring will continue in MarC1 to
MarC6 within Marillana Creek and associated reference sites
biannually, once in each the wet and dry season.

The parameters to be monitored may include:

Water Quality (when water present):
 Physical parameters ( pH, electrical conductivity dissolved

oxygen, temperature,redox, turbidity)
 Ionic composition (Ca, K, Mg, Na, HCO3, CL, SO4, CO3,

alkalinity and hardness)

 Nutrients (nitrite, nitrate, nitrogen oxides, ammonia, total
nitrogen, and total phosphorus)

 Dissolved metals (aluminium, arsenic, boron, barium,
cadmium, cobalt, chromium, copper, iron, manganese,
molybdenum, nickel, lead, selenium, uranium, vanadium,
and zinc)

Macrophytes (submerged and emergent) and dominant riparian
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Objective - Outcome-based provisions Upper Marillana Creek

Environment criteria:
Trigger criteria
Threshold criteria

Response actions:
Trigger level actions
Threshold contingency actions

Monitoring Reporting

vegetation specimens collected from each site

Zooplankton (microinvertebrate fauna) samples collected by
sweeping over a 15 m distance with mesh pond net.

Hyporheos fauna sampled using the Karaman-Chappuis method

Macroinvertebrate sampling using a D-net across as many habitats
as possible.

Fish sampling using light weight fine mesh gill nets and direct
observation.
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3 Adaptive Management and Review
3.1 Adaptive Management

BHP applies an adaptive management framework for implementing management measures identified in this EMP,
which is consistent with the Instructions. Adaptive management is a structured, iterative process to decision making.
The framework embeds a cycle of monitoring, reporting and implementing change where required. It allows an
evaluation of the management and mitigation measures so that they are progressively improved and refined, or
alternative solutions adopted, to ensure that environmental objectives and outcomes in the plan are achieved. The
key steps of the adaptive management approach are outlined in Table14.

Table14: BHP’s adaptive management approach

Where the EMP is a requirement of a MS condition, BHP notes that if it chooses to amend an EMP provision in Table
9 Table 10 or Table 11 based on information gained through adaptive management, it must seek formal approval
from the Department of Water and Environmental Regulation (DWER).

3.2 Review and update of this EMP

BHP will review this EMP (and update it if required), to ensure that it achieves the identified environmental outcomes
and meets MS conditions. A review may arise from the following:

 Where required by a MS condition.

 If initiated by BHP as part of the adaptive management process.

 If triggered by a MS condition (e.g. for exceedance of trigger and/or threshold criteria and/or non-
achievement of management targets and/or failure to implement management actions).

 Changes to the endorsed version of the EMP may arise from the following:

o BHP reviews the EMP if the EPA or relevant government agencies develop new, or amend existing
guidance or policy.

o BHP adds provisions when a new operation (or change to an existing operation) is proposed.
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o BHP adds or amends provisions when new proposals are approved and conditioned through Part
IV of the EP Act or due to a change to MS conditions.

o The CEO of DWER directs BHP to revise the EMP.

o The CEO of DWER confirms by notice in writing that it has been demonstrated that the objective
and/or outcome in the relevant condition is being and will continue to be met and therefore
implementation of certain condition requirements addressed in the EMP are no longer required.

BHP may make minor and/or administrative changes to this EMP (i.e. excluding changes to provisions in Table 9,
Table 10, Table 11, Table 12, and Table 13) without seeking endorsement from DWER.
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4 Stakeholder consultation
BHP has considered recent feedback from DWER-EPA Services and the DBCA on the previous version of this
EMP and EMPs for other operations in developing this EMP.

BHP has also considered the advice of DWER-EPA with regards to monitoring of tree health.

BHP will consult with Traditional Owners, government agencies (including decision-making authorities), local
authorities, groups and individuals, where relevant, in future revisions of this EMP.

BHP’s consultation with Stakeholders is summarised in Table 15.
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Table 15: BHP CPWRMP Consultation

Version Stakeholder Date of Consultation Description of Consultation Topics /Issues Raised BHP Response

1.0 DoW 2015 Initial review of document

2.0 OEPA April 2017
Submitted as part of Mining Area C Southern Flank
Revised Proposal

Update document to new format as
per Instructions

Reinstate drawdown triggers for
Coondewanna Flats

Updated document as per
feedback.

3.0 DWER November 2017 Updated Plan submitted as part of PER process

3.2 DWER March 2018

Early consultation with DWER – RSW Early
consultation on MAC surplus challenge, discussion of
concepts being considered within catchment.

March 2018 Early consultation with EPA Services Early
consultation on MAC surplus challenge, discussion of
concepts being considered within catchment.

3.3 May 2018
Letter to EPA Request for confirmation of approvals
pathway for surplus water management

Plan updated to include
wetting front triggers and
thresholds for Coondewanna
Flats

4 DBCA/DWER July 2020 Methodology for measuring, mapping and monitoring
the extent of Weeli Wolli Spring PEC

The system has been modified by
RTIO activities

BHP to use size age class
data for the trees and focus in
on those which were likely to
be there prior to 2008 when
RTIO started dewatering

5.0

Banjima
Traditional
Owners October 2024

Banjima Traditional Owners were consulted in
regards to the Mining Area C Significant Amendment
and associated Social Cultural Heritage
Environmental Management Plan.

BHP committed to update the
CPWRMP with the following;
- Monitoring pools in Marillana
Creek
- Creek discharge triggers and
thresholds and contingency actions.

This CPWRMP has included
monitoring of the issues raised
by the Banjima Traditional
Owners.
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-Calcium precipitate visual
monitoring along creek discharge.
- Weeli Wooli Springs continued
groundwater level monitoring,
identification of tree health
monitoring sites and vegetation
monitoring methodology.
-Coondewanna Flats continued
monitoring of groundwater levels,
tree health and wetting front (from
RAV infiltration ponds)
-Ben’s Oasis continued monitoring
of groundwater levels and
identification of tree health
monitoring sites.

-inclusion of cultural heritage
boundary of Goondwana Claypans

  Note that the above stakeholder consultation is in addition to that conducted as part of the s38 Significant Amendment process, which is described in relevant submission documentation.
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5 Changes to the EMP
This CPWRMP (5.0) replaces the CPWRMP (4.1) to meet the requirements of MSXXXX Condition X. Table 16
summarises the changes to this EMP, as required by the Instructions.
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Table 16: Changes to the EMP

Complexity of changes Minor Moderate  Major

Number of key environmental factors One 2-3 >3

Date revision submitted to EPA January 2025

Proponent’s operational requirement timeframe for approval of revision < One month < Six months >Six months  None

Reason for timeframe Alignment with s38 referral.

Item no. EMP Section
no.

EMP page
no.

Summary of change Reason for change

1 1.1 8  Update to the Proposal Content to reflect the s38 Significant Amendment to
MS1072

Update to align with Significant Amendment.

2 1.2 13  Update of key environmental factors table to include the activities proposed in
the Significant Amendment and their potential/actual environmental impacts.

 Key inclusion of additional environmental receptors here including Upper
Marillana Creek, Yandicoogina Gorge

Update to align with Significant Amendment and
identification of potential/actual environmental
impacts.

3 1.3 14  Inclusion of statement ‘to be advised’ which reflects anticipated conditions as a
result of the Significant Amendment.  Will subsequently be updated to include
future conditions in the MS.

Update to align with Significant Amendment and
future MS conditions.

4 1.4.2 15  Inclusion of other regulatory requirements of the Proposal including Part V
licenses and RiWI Act groundwater licenses.  The CPWRMP does not aim to
replicate any monitoring and management requirements and identifies
monitoring requirements under each regulatory mechanism for clarification.

Not provided in previous version.

5 1.4.3 Table
4-6

17  Update of survey and studies for Coondewanna Flats, Weeli Wolli Spring and
Ben’s Oasis that has occurred since 2021

Contemporise information to current
understanding.
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Item no. EMP Section
no.

EMP page
no.

Summary of change Reason for change

6 1.4.3 Table 7
and 8

23-24  Inclusion of  rational for provisions for additional environmental receptors
Yandicoogina Gorge and Upper Marillana Creek.

Update to align with Significant Amendment

7 2 Table 9 25  Review of provisions for Coondewanna Flats including removal of groundwater
drawdown triggers and thresholds.

 Removal of bore HCF0045M and replacement with HCF0019
 Inclusion of DCP monitoring methodology for tree health.

Contemporise information to current
understanding.
Update monitoring infrastructure to better suit
program.
Update from commitments in CPWRMP v4.1

8 2- Table 10 30  Inclusion of pathway bore from R deposit to Weeli Wolli Springs
 Inclusion of tree health monitoring, parameters and locations

Update from commitments in CPWRMP v4.1

9 2- Table 11 33  Inclusion of tree health monitoring, parameters and locations Update from commitments in CPWRMP v4.1

10 2-Table 12 36  Entire table new to this revison with the inclusion of Yandicoogina Gorge as a
sensitive receptor

Update to align with Significant Amendment

11 2- Table 13 38  Entire table new to this revison with the inclusion of Upper Marillana Creek as a
sensitive receptor

Update to align with Significant Amendment

12 Appendix 1 &
2

 Update of hydrographs with further data Contemporise information to current
understanding.
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Appendix 1 Hydrographs – Coondewanna Flats, Weeli Wolli Spring and
Bens Oasis
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Appendix 2: Plant Visual Health

Figure A1: Crown Condition Score (0 to 9) for permanent Eucalyptus victrix sample trees (n = 18). Dashed green line

shows baseline mean (pooled 2016 to 2018 data). Dashed yellow line shows the control limit.
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