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Element Location /
description

Existing proposal maximum extent, capacity or range

(Approved Proposal)

Proposed amendment
extent, capacity or range

(Proposal – Significant
Amendment)

Combined maximum extent, capacity or
range

(Combined Proposal)

Annual average life of mine

Scope 1 Mine Emissions
covered by
Safeguard
Mechanism

Part IV assessed
Mining Area C MS1072:
Scope 1,2 and 3 emissions were not individually specified
Average annual over mine life 1,200 kt tCO2-e per annum

Up to 34,563 tCO2-e per
annum

Up to 431,311 tCO2-e per annum.

Scope 2 Electricity
supply-(Grid-
connected
electricity
demand)

Part IV assessed
Mining Area C MS1072:
Scope 1,2 and 3 emissions were not individually specified
Average annual over mine life 1,200 kt tCO2-e per annum

Up to 10,317 tCO2-e per
annum

Up to 120,408 tCO2-e per annum

Scope 3 Downstream
emissions
(including rail
transport, port,
iron ore
shipping and
steel making)

Part IV assessed
Mining Area C MS1072:
Scope 1,2 and 3 emissions were not individually specified
Average annual over mine life 1,200 kt tCO2-e per annum

Up to 5,888,132 tCO2-e
per annum

Up to 120,822,587 tCO2-e per annum

Other elements which affect extent of effects on the environment

Maximum project life:
Part IV assessed and approved
Until 2073 No change Expected life of asset :2073

Commissioning

Commissioning of the additional dewatering infrastructure and tailings storage facilities will be undertaken subject to the operational elements above

Rehabilitation and closure

Progressive rehabilitation will be undertaken, where practicable, when disturbed areas are no longer required for operations.
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There are no Category 1, 2 or 3 caves present within the Development Envelope, and none are currently known to 

occur within 10 km of the Development Envelope. The closest known permanent roost sites are East Turee Creek 

roost, which is located 20 km west of the western most boundary of the Development Envelope, and the Koodaideri 

roost which is approximately 25 km north of the Development Envelope. 

Based on the above definitions, there is no critical roosting or critical foraging habitat for the Pilbara Leaf-nosed Bat 

present within the Development Envelope; however, supporting foraging and dispersal habitat is present within the 

Gorge/ Gully, Breakaway/ Cliff, Major Drainage Line habitats, Stony Plain, Hillcrest/ Hillslope, Drainage Area/ 

Floodplain, Mulga Woodland, Undulating Low Hills, Minor Drainage Line and Medium Drainage Line habitats.  

Pilbara Olive Python 

The Pilbara Olive Python is endemic to the Pilbara region, distributed from the Pilbara coast south to Newman. The 

species is primarily nocturnal and tends to shelter in small caves or under vegetation during the day. The Pilbara 

Olive Python commonly inhabits rocky areas in proximity to water such as gorges, rivers, pools and surrounding hills, 

but can be found in a range of habitats including caves and rock crevices away from water sources (DCCEEW 

2024b). In the Hamersley subregion, this species is most often encountered in the vicinity of permanent water 

features in rocky ranges or among riverine vegetation. As such, there is a common misconception that the species 

is reliant and restricted to areas near permanent water; however, it is more likely that the species is attracted to these 

areas due to the productivity and abundance of suitably sized prey (Biologic 2023d). Individuals occupy distinct home 

ranges up to 449 ha, with males capable of travelling distances up to 4 km during the breeding season (June to 

August; DCCEEW 2024b). 

The Pilbara Olive Python has been recorded eight times within the proposed Development Envelope including five 

historical records which were previously assessed as part of the Approved Proposal (BHP 2017b), one recent eDNA 

record within the Development Envelope but outside the Indicative Footprint, one recent scat record at within the 

north-east scheme of the Indicative Footprint and a direct sighting of the species at the discharge point at Yandi mine 

within the Indicative Footprint (Astron 2025 in prep, 2023; Biologic 2023a; Figure 9-9).The species is considered 

likely to be resident within the Development Envelope (Biologic 2023a).  

Gorge/ Gully and Major Drainage Line habitats and associated waterbodies (in particular those that are persistent or 

semi-persistent) provide critical breeding, foraging and dispersal habitat for the species, whereas Medium Drainage 

Line and Drainage Area/ Floodplain habitats provide supporting foraging and dispersal habitat (Biologic 2023a). 

Grey Falcon 

The Grey Falcon is distributed throughout arid and semi-arid regions of Australia, including the Pilbara region of WA, 

where it is restricted to areas of high annual average temperatures and average rainfall of less than 500 mm. The 

species nests in tall trees along watercourses, as well as in telecommunication towers and hunts throughout timbered 

lowland plains, particularly Acacia shrublands that are crossed by tree-lined water courses. There are an estimated 

500 Grey Falcon pairs throughout Australia, with at least 152 known records of the species in Western Australia 

(Birdlife 2024).   

The Grey Falcon has been recorded from five locations within the Development Envelope in 2004 and 2008 (Figure 

9-9). All five records were previously assessed as part of the Approved Proposal (BHP 2017b). No new records have 

been recorded since this time and there are no records within the Indicative Footprint; however, suitable habitat for 

this species is present with Major and Medium Drainage Line habitat representing critical habitat and Drainage 

Area/Floodplain, Stony Plain, and Hillcrest/ Hillslope habitats representing supporting habitat for the species. 

Fork-tailed Swift 

The Fork-tailed Swift has been recorded five times within the Development Envelope (Figure 9-9); however, whilst 

the species may sporadically fly over the Development Envelope, it is unlikely be dependent on any of the fauna 

habitats within the Development Envelope given that it exclusively forages in the air. Due to its extensive foraging 
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Higher Order 
Identification 

SRE Status Total number 
of Specimens 
recorded1 

Habitat type Location Species 
Associations 

Species comments and Linear Distribution 

Reference sites 
outside impacts 

Source: Bennelongia 2024a) 

1 total number of specimens recorded represents total number recorded during the survey, not just those present within the Indicative Footprint   
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Table 9-7: Terrestrial Fauna - potential impacts to fauna habitat types 

Habitat Type 

Area within 
BHP 
Consolidated 
Mapping1 

Total area 
mapped in 
DE 

Approved 
Proposal 

Proposed additional 
clearing within Indicative 
Footprint (this Proposal) 

Total Combined proposal2 clearing 

ha ha ha ha 
% of 
regional 
habitat  

ha 
% of total consolidated 
habitat mapping 

Gorge/ Gully 3,104.19 1,623.49 809.4 14.96 0.48 824.36 26.56 

Major Drainage Line 12,900.29 107.12 1.54 10.14 0.08 11.68 0.09 

Breakaway/ Cliff 37.4 9.83 6.04 2.19 5.87 8.24 22.02 

Artificial Wetland 72.12 1.05 0 1.03 1.43 1.03 1.43 

Medium Drainage Line 626.89 1.17 0 0 0 0 0 

Hardpan Plain 6,322.13 903.43 1.58 0 0 1.58 0.02 

Mulga Woodland 33,605.56 1,471.84 691.06 0 0 691.06 2.06 

Drainage Area/ Floodplain 28,854.46 2,894.96 1,200.43 356.53 1.24 1,556.96 5.4 

Stony Plain 41,533.53 4,169.67 1,624.20 387.24 0.93 2,011.44 4.84 

Hillcrest/ Hillslope 171,607.27 19,643.76 10,920.69 234.3 0.14 11,154.99 6.5 

Minor Drainage Line 7,634.59 3,016.75 1,831.86 38.87 0.51 1,870.72 24.5 

Sand Plain 53,822.11 1,441.90 330.73 1.65 0 332.38 0.62 

Sandy/Stony Plain 3,683.11 0.01 0 0 0 0 0 

Gilgai Plain 2,374.04 7.56 0 0 0 0 0 

Undulating Low Hills 10,697.10 0.2 0 0 0 0 0 

Cleared/ Disturbed 6,405.00 4,732.93 4,308.28 28.08 0.44 4,336.36 67.7 
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Habitat Type 

Area within 
BHP 
Consolidated 
Mapping1 

Total area 
mapped in 
DE 

Approved 
Proposal 

Proposed additional 
clearing within Indicative 
Footprint (this Proposal) 

Total Combined proposal2 clearing 

ha ha ha ha 
% of 
regional 
habitat  

ha 
% of total consolidated 
habitat mapping 

No Survey Data 0 33.9 1.13 1.03 0 2.16 n/a 

Total (rounded) 383,280 40,060 21,7273 1,076 0 22,8034 6 

1 Biologic 2018 

2 Total area to be cleared in proposed DE for the Approved Proposal plus area proposed for clearing within Indicative Footprint 

3.The Approved Proposal indicative footprint spatial file differs slightly from the amount of clearing approved under MS 1072 by 97 ha (<1% of the 21,824 ha approved to be cleared). 

4.The Combined Proposal impact will be 22,900 ha when including the 97 ha not captured in the Approved Proposal spatial footprint 
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Potential changes to groundwater quality due to the Northern RAV MAR and the Yandicoogina GDE Supplementation 

Scheme are not expected to occur based on the analysis of source water from the Development Envelope which 

determined that all analytes outside of the 80th percentile were considered negligible (Section 7.5.4). In addition, it is 

a requirement under the Part V licence of the EP Act for the schemes to ensure that there is no significant 

deterioration of water quality and that there are no adverse impacts on associated environmental values. Regular 

monitoring and reporting of water quality at Yandicoogina Gorge and the Northern RAV MAR will be undertaken, and 

results be provided to DWER as part of the AER process which will ensure that this requirement is fulfilled. Any 

changes to water quality as a result of surplus management will be detected (if they were to occur); however, this is 

considered unlikely to occur based on the water quality analysis results (see Section 7.5.4 and 7.5.11). Therefore, 

potential impacts to terrestrial or aquatic fauna habitats associated with changes to groundwater quality are not 

discussed further.  

Proposal 

The proposed increase in dewatering from 102 ML to 180 ML/day will lower groundwater levels. The increase in 

dewatering is required for implementation of the Combined Proposal rather than the Proposal alone. As such, indirect 

impacts to terrestrial and aquatic fauna habitats resulting from groundwater drawdown are assessed as part of the 

Combined Proposal below. 

Aquifer reinjection as part of MAR schemes can cause groundwater levels to rise (mounding) which can also cause 

a decline in the availability, health or condition of terrestrial fauna habitats associated with GDV/riparian vegetation 

due to waterlogging roots or from creating periods of inundation which can lead to vegetation dependency and 

changes to vegetation composition and/or fauna species assemblages. BHP currently operates two MAR schemes 

in the Development Envelope which will not change as part of the Proposal (Section 7.5.2). Two new schemes are 

proposed as part of the Proposal: the Northern RAV MAR scheme and the Yandicoogina GDE Supplementation 

Scheme (Section 7.3.4.4). These are described below.  

Northern RAV MAR scheme 

The Northern RAV MAR scheme is located within the north-west scheme of the Indicative Footprint (Figure 9-8). 

Groundwater mounding up to 30 mbgl, 20 mbgl and 10 mbgl is predicted to occur at the Northern RAV MAR location 

with the 10 mbgl contours mostly being confined to the Indicative Footprint and extending 1 km west, whilst the 

20 mbgl and 30 mbgl contours extend less than 1 km east and approximately 2 km and 12 km west, of the Northern 

RAV scheme location with another isolated patch of mounding up to 20 mbgl occurring approximately 7 km west of 

the Northern RAV MAR location (Figure 9-8). Mounding less than 20 mbgl has the potential to alter the extent or 

composition of vegetation (and associated fauna habitats) within these areas, either due to waterlogging and 

depriving roots of oxygen or from increasing water availability and therefore dependency, which can have negative 

consequences when the MAR scheme ceases and groundwater levels decrease (see Section 8.4.2). Fauna habitats 

present within the 10-20 mbgl mounding contours at Northern RAV include Stony Plain, Mulga Woodland, Medium 

Drainage Line, Hardpan Plains and Drainage Area/Floodplain (Table 9-9). All of these habitat types, except for 

Hardpan Plains, provide critical and/or supporting habitat for Ghost Bat, Pilbara Olive Python, Pilbara Leaf-nosed Bat 

and/or Grey Falcon (Table 9-9). These habitat types contain scattered Eucalyptus xerothermica and/or Eucalyptus 

leucophloia subsp. leucophloia trees which have deep roots capable of accessing groundwater (see Section 8.4.2). 

These species may be positively impacted while mounding is occurring due to increased availability of water; 

however, once the mounding recedes, these trees could become water stressed and suffer negative impacts from 

the creation of drought-like conditions. The degradation or loss of these trees could subsequently result in the 

degradation or loss of up to 161.8 ha of fauna habitat, including up to 160.7 ha of critical and/or supporting habitat 

for significant fauna (Table 9-9). 
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Table 9-9: Terrestrial Fauna - critical and supporting habitat potentially impacted by mounding at Northern 

RAV 

Fauna habitat Critical habitat Supporting habitat Area within 0-

20 mbgl 

contours (ha) 

Drainage Area/ Floodplain Ghost Bat Pilbara Leaf-nosed Bat 

Grey Falcon 

30.5 

Medium Drainage Line Ghost Bat  

Pilbara Olive Python 

Grey Falcon 

Pilbara Leaf-nosed Bat 

Northern Quoll  

35.8 

Mulga Woodland Ghost Bat Pilbara Leaf-nosed Bat 4.1 

Stony Plain Ghost Bat Pilbara Leaf-nosed Bat 90.0 

Total critical or supporting habitat (ha) 160.7 

Hardpan Plains N/A N/A 1.1 

Total fauna habitats within mounding contours (ha) 161.8 

Note: Hardpan Plains does not represent critical or supporting habitat for significant fauna  

 

Yandicoogina GDE Supplementation Scheme 

The Yandicoogina GDE Supplementation Scheme is located directly adjacent to the north-east scheme of the 

Indicative Footprint (Figure 9-8). The scheme is being implemented to mitigate recent declines in local groundwater 

levels which have resulted in a decline in terrestrial fauna values including a decline in the condition of GDV and a 

decline in the water levels of one of the permanent pools present within the gorge (discussed in Section 7.3.4.4). The 

reinjection bores have already been constructed and will be operational for the trial of the program which is planned 

to begin in late 2024 (see Section 7.3.4.4). The proposed north-east pipeline will provide a larger water supply to this 

existing infrastructure for the longer-term supplementation program, which will be further informed by the trial (see 

Section ).  

The supplementation scheme is intended to increase and then maintain groundwater levels at Yandicoogina Gorge, 

to those observed in 2018. As a result, mounding is not anticipated to negatively impact terrestrial fauna habitats 

within Yandicoogina Gorge, but should prevent any further decline in the permanent pools or vegetation health or 

condition which will allow for the continued persistence of these values within the gorge. Given that these values 

provide critical and/or supporting habitat for significant fauna and habitat for aquatic fauna, including potentially 

restricted species, this program is predicted to result in a positive impact and is the overarching objective of the 

program.  

Combined Proposal 

As discussed in Section 7.4.2, an increase in dewatering of 77.8 ML/d (28.4 GL/a) is required for implementation of 

the Combined Proposal compared to the Approved Proposal. A summary of groundwater level change as a result of 

the Approved Proposal compared to the Combined Proposal is provided in Section 7.7.1 and shown in Figure 7-16. 

Overall, the predicted lateral drawdown extent (as defined by the 1 m drawdown contour) of the Combined Proposal 

is similar to the Approved Proposal (BHP 2016b); however, there are several local differences due to the deeper 

dewatering levels predicted in the 2024 model and the uncertainty in hydraulic parameters.  The key differences are 

summarised below:   
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9.4.5 Mortality or injury from vehicle strike or interactions with machinery/infrastructure 

Proposal  

Injury or mortality of fauna can result from collisions with vehicles and machinery during construction and operation 

of the Proposal, especially with species that are attracted to cleared areas for basking or foraging activities, or at 

night when nocturnal fauna actively forage. Slow moving species such as the Pilbara Olive Python may be more 

susceptible to the increase in vehicle movement and activity, whereas the use of barbed wire fencing may result 

injury or mortality from fauna becoming entangled, particularly for Ghost Bats which are low flying. 

Combined Proposal 

The combined effect will be an increase in the risk of injury or mortality from vehicle strike or interactions with 

machinery across the Development Envelope. However, given that the proposed infrastructure aligns with existing 

tracks, roads and/or rail lines, and that the majority of the Development Envelope occurs within operational areas, 

this impact is not considered to be significantly greater than that previously assessed for the Approved Proposal. 

9.4.6 Habitat degradation or species disturbance due to increased dust, noise, vibration or 

light 

An increase in noise and vibrations resulting from construction and operation of the Proposal has the potential to 

disturb fauna by altering behaviour including abandonment or flushing from an area including caves, dens or burrows 

or altering feeding/dispersal or breeding patterns, whilst exposure to artificial light can interfere with activities 

governed by the length of the day including reproduction, dormancy, foraging and migration. Artificial light can 

disorient flying birds (particularly during migration where it can cause them to divert from efficient migratory routes or 

collide with infrastructure) or alter the foraging behaviour of nocturnal species. Excess dust emissions have the 

potential to irritate the eyes or interfere with vision which can affect the ability of individuals to capture prey, as well 

as degrade foraging and roosting/denning habitat from dust deposition on vegetation or from accumulating around 

cave entrances or surface water pools.  

Proposal  

The Proposal will result in an increase in dust, noise, vibration and/or light, due to vegetation clearing, earthworks 

and installation of infrastructure associated with the Proposal during construction. An increase in these disturbances 

may also occur as a result of ongoing operation, mostly associated with pipeline maintenance activities; however, 

given that the pipeline route occurs along existing rail line and/or roads and tracks, any increase during operation is 

expected to be minimal.  

An increase in dust, noise, vibration and/or light during construction will be temporary and will be localised given that 

the majority of the pipeline will be above ground and low impact. In areas where the pipeline will be buried (i.e. creek 

crossings), an increase in dust emissions may occur due to clearing and associated earthworks; however, the 

pipeline will be buried using horizontal directional drilling (HDD) which reduces surface disturbance compared to 

traditional vertical drilling. Given that most of the above-mentioned significant fauna species are present at low 

densities, any associated disturbances are expected to be minor. Ghost Bats are likely to be the most at risk of 

impacts from disturbances associated with an increase in dust, noise, vibration and light as they are known to forage 

and periodically roost within the proposed Development Envelope (Section 9.3.2.3).  

Whilst there are no caves within the Indicative Footprint, there are 12 regional caves that occur outside the 

Development Envelope but within the 450 m of the Indicative Footprint, which is within the Blast Management buffer 

zone (450 m) of the Mining Area C Fauna Management Plan (Appendix 16). Whilst blasting is not required for the 

Proposal, excessive noise or dust caused by HDD, excavation or heavy vehicle movements could potentially flush 

or disturb bats roosting or breeding within caves located within these areas. The closest cave to the Indicative 
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familiaris), cattle (*Bos taurus), and the European rabbit (*Oryctolagus cuniculus; Biologic 2023a; Astron 2025 in 

prep; Appendix 12). In addition, the Redclaw Crayfish is currently known from Weeli Wolli Springs, Weeli Wolli Creek 

and downstream of the Yandi mine discharge point (WYAN-10), but has not been recorded at the Marillana Creek 

Pools or the pools at Yandicoogina Gorge (Biologic 2024b, c; 2023c). The Cane Toad is currently not known from 

the Pilbara region; however, it is predicted to spread into the region in coming years.  

The above-mentioned introduced fauna species may affect native fauna through direct predation, toxication from 

ingestion, competition for food and shelter, habitat destruction through vegetation trampling or grazing, and/or 

through the spread of weeds and/or diseases. 

Combined Proposal  

The combined effect of the Combined Proposal is the potential to introduce and/or spread weed or feral fauna species 

throughout the Development Envelope, extending into areas of new disturbance or into nearby regional areas of 

ecological significance such as Upper Marillana Creek Pools, Weeli Wolli Springs, Yandicoogina Gorge or 

Coondewanna Flats. Given that new areas of disturbance are proposed as part of the Combined Proposal, this has 

the potential to be greater than previously assessed for the Approved Proposal.  

9.5 Mitigation 

BHP considers that there are potentially significant impacts to Terrestrial Fauna requiring targeted management 

measures, specifically in relation to the loss of local fauna habitats that support Ghost Bat, Northern Quoll, Pilbara 

Olive Python, Pilbara Leaf-nosed Bat and Grey Falcon. The proposed mitigation (including standard management 

practices) for the Proposal is discussed below. 

BHP will continue to implement the Mining Area C Fauna Management Plan (BHP 2024d; Appendix 16) which will 

be updated to include the Combined Proposal. Where possible, BHP will implement the same avoidance and 

minimisation measures to this Proposal as those currently being implemented for the Approved Proposal. The 

proposed management and mitigation measures for all terrestrial fauna are described below.  

9.5.1 Avoid 

The Proposal has been designed to avoid impacts to significant fauna and/or habitats as far as practical. The 

Indicative Footprint has been designed to avoid all confirmed and potential Ghost Bat caves and also avoids all caves 

within the Development Envelope that are currently managed under the Approved Proposal, in accordance with the 

Mining Area C Fauna Management Plan (Appendix 16; noting that this document will be updated to include the 

Combined Proposal). The Indicative Footprint has been designed to avoid high value habitat features such as surface 

water pools, south-facing slopes, Gorge/Gully and Breakaway/Cliff habitats as far as practical.  

Vegetation clearing and earthworks outside the approved clearing boundaries will be avoided. BHP will also avoid 

the use of barbed wire fencing within the Development Envelope, as far as practicable, to avoid the potential impact 

to bats from entanglement in barbed-wire fencing. 

9.5.2 Minimise 

The Proposal has been designed to minimise clearing and fragmentation of fauna habitats by designing infrastructure 

within or adjacent to existing disturbed areas as far as practical. The majority of the pipeline route follows existing 

roads, tracks or rail lines. However, in some areas, avoidance of fauna habitat is not possible, including areas of 

critical and supporting habitat for significant fauna. To minimise impacts associated with clearing and fragmentation, 

and indirect disturbances associated with increased noise, dust, vibration and light, BHP proposes the following 

management measures:  
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When considering the Combined Proposal, a total of 22,871 ha of fauna habitat will be cleared within a 40,060 ha 

Development Envelope. This represents a total of 6.5% of fauna habitats mapped within the wider region. All of the 

fauna habitats present within the Development Envelope are widespread in the Pilbara and are considered well 

represented regionally.  

The Combined Proposal will result in total clearing no more than 10,134 ha of critical habitat and 6,882 ha of 

supporting habitat. Clearing of critical and supporting habitat for the Approved Proposal has previously been offset 

(see Section 14). Offsets are proposed for the additional clearing of 810 ha of critical habitat and 1,045 ha of 

supporting habitat as this represents a significant residual impact (see Section 14). Clearing of critical and/or 

supporting habitat for the Combined Proposal is discussed for each significant fauna species in Section 9.6.8. 

9.6.1.2 Habitat features 

As discussed in Section 9.4.1.2, there are no caves located within the Indicative Footprint and no blasting is required 

for the Proposal. As such, there are no predicted direct impacts to caves as a result of the Proposal. Indirect impacts 

to caves located in proximity to the Indicative Footprint are discussed in Section 9.6.6. 

The Proposal has been designed to avoid pools as far as practical; however, there are three pools located either 

within or on the boundaries of the Indicative Footprint including the artificial water pool associated with the discharge 

point at Yandi, as well as water pools WMIN-03 and WMIN-04. The Proposal elements will largely avoid all of these 

pools and will not impact the extent or availability of the pools. As such, the Proposal is unlikely to result in a significant 

residual impact to any surface water pools wholly or partially present within the Indicative Footprint.  

Direct impacts to caves or pools as a result of the Combined Proposal are not expected to be greater than those 

previously assessed for the Approved Proposal. There will be no additional impacts to the 55 caves currently being 

monitored as part of the Approved Proposal (Appendix 14; Appendix 16). 

9.6.1.3 Fauna individuals/species records  

Vegetation clearing for the Proposal has the potential to result in direct impacts to significant species records including 

Pilbara Olive Python (two records), Northern Quoll (three records) and Western Pebble-mound Mouse (17 records; 

Table 9-8). Both the Pilbara Olive Python and Northern Quoll are mobile species, and so clearing of records would 

be unlikely to impact any individuals; however, impacts to Western Pebble-mound Mouse mound records could 

potentially result in injury or mortality of individuals where mounds are active as clearing could potentially result in 

injury or mortality of individuals inhabiting the mounds. Species-specific impacts are discussed in Section 9.6.8. 

Direct impacts to species records from the Proposal represents less than 1% of known records for all three species. 

Management measures will be implemented to reduce the risk of clearing to significant fauna species. Dedicated 

fauna spotters will be present during clearing activities. In the event that significant fauna species are observed within 

the clearing area, clearing will cease until it is confirmed that the individual has moved on. As such, impacts to 

significant species records associated with clearing for the Proposal are not expected to be significant.  

When considering the Combined Proposal, there will be direct impacts to records of all of the significant vertebrate 

fauna species listed in Table 9-8; however, the majority of these records represent less than 1% of known Pilbara 

records and are mobile species. Impacts to species records are usually limited to individuals and are not expected 

to affect populations at a regional or species level and are therefore not expected to be significant.  

There will be no direct impacts to Confirmed or Potential SREs historically recorded in the Development Envelope; 

however, there potential direct impacts to four Potential and/or Uncertain SRE species within the north-east scheme 

of the Indicative Footprint. All four species are known from multiple sites inside and outside the Indicative Footprint 

and impacts associated with the Proposal alone and the Combined Proposal are therefore not expected to be 

significant. Species-specific impacts are discussed in Section 9.6.8.  

Additional survey work is currently in progress to understand the SRE values in the north-west scheme of the 

Indicative Footprint and to further inform the impact assessment (see Table 9-2; Biota 2025 in prep). 
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Clearing will not result in direct impacts to aquatic fauna given that no permanent or semi-permanent water pools are 

proposed for clearing. 

9.6.2 Fragmentation of fauna habitats 

Fragmentation of fauna habitats will occur due to additional vegetation clearing and the placement of above-ground 

linear infrastructure which can create a barrier to movement.; however, this would not be expected to limit movement 

for most fauna species given that the pipeline is relatively small (i.e. <1 m height) and close to the ground. 

The Approved Proposal has previously resulted in large amounts of habitat fragmentation, particularly between the 

northern and eastern parts of the Jirrpalpur Range; however, large areas of habitat remain connected through the 

central section of the Development Envelope, as well around the east and western sections, and continue to provide 

habitat and dispersal corridors for fauna.   

To reduce additional fragmentation and barriers to dispersal, BHP propose to install fauna underpasses, culverts 

and/or egress structures along the proposed pipeline route of the Proposal (Section 10.5.2). The fauna underpasses 

will allow for the retention of corridors or linkages between habitats to allow fauna to move between different habitats. 

Through the installation of fauna underpasses/culverts, BHP considers that this impact can be mitigated and is not 

anticipated to result in a significant residual impact. 

Impacts to SRE species from habitat fragmentation are also not expected to be significant given the area in and 

around the Indicative Footprint is already highly fragmented from existing rail lines and rail access corridors. The 

Proposal will not fragment any highly prospective habitat features for SREs such as gorges/gullies or south facing 

slopes and impacts are considered to be minor.  

9.6.3 Changes to fauna habitat from altered groundwater regimes 

As discussed in Section 9.4.3, indirect impacts to terrestrial and/or aquatic fauna habitats associated with altered 

groundwater regimes have the potential to occur due to either a decline in groundwater levels (groundwater 

drawdown) caused by dewatering or from a rise in groundwater levels (mounding) caused by aquifer recharge.  

Groundwater mounding at Northern RAV MAR 

Groundwater mounding associated with the Northern RAV MAR has the potential to result in the loss or modification 

of up to 160.7 ha of critical and/or supporting habitats that contain Eucalyptus xerothermica and/or Eucalyptus 

leucophloia subsp. leucophloia trees present within the mounding contours (Figure 8-18). To mitigate impacts 

associated with inundation from rising groundwater levels, BHP has proposed to limit mounding to 10 mbgl (Section 

9.5). Whilst this will prevent roots from being inundated, when reinjection and recharge at the Northern RAV MAR 

cease, the groundwater levels will decline which can potentially leave these trees exposed to drought-like conditions. 

This can cause a decline in the health or condition of these trees if they have become dependent on the water source. 

The Eucalyptus xerothermica and/or Eucalyptus leucophloia subsp. leucophloia trees present in the mounding 

contours are largely scattered or isolated trees in the landscape and are not a dominant feature of any of the mapped 

fauna habitats; however, they do form part of habitat defined as critical or supporting habitat for significant fauna and 

may provide suitable nesting habitat for significant species such as the Grey Falcon. As such, BHP consider that the 

potential impacts to approximately 160.7 ha of habitats that contain these trees within the 10-20 mbgl mounding 

contours could be potentially significant and as such, will require an offset (see Section 14). 

As part of the mitigation hierarchy, BHP will commit to ongoing monitoring of vegetation and tree health, implemented 

as part of the CPWMP, as well as avoidance of mounding above the 10 mbgl limit (see Section 9.5). 

Yandicoogina GDE Supplementation Scheme 

Given that the Yandicoogina GDE Supplementation Scheme is intended to increase and then maintain groundwater 

levels at previously observed levels, mounding is not anticipated to negatively impact terrestrial fauna habitats within 
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BHP has applied limits to the proposed discharge to Upper Marillana Creek which will minimise potential impacts to 

fauna habitat along the wetting front. Periodic discharge to Upper Marillana Creek will occur at a maximum of 30 ML/d 

over a five-year operational period to reach a maximum of 8.2 GL/annum. BHP will implement a 90 consecutive day 

drying period in the dry season, which will assist in maintaining the drying phase of Marillana Creek and minimise 

impacts associated with inundation. The wetting front will be up to 27 km, with a trigger location at 24 km to ensure 

that the wetting front does not reach Flat Rocks or the Marillana Creek Pools. All water monitoring and management 

commitments are described in the updated CPWRMP (Appendix 8). 

Discharge to Lower Marillana Creek will occur at the existing discharge location in use at the Yandi mine which has 

shown no significant negative impacts on riparian vegetation health on BHP tenure associated with surplus water 

discharge since its establishment in 2009 (see Section 8.4.3). However, there is anecdotal evidence that riparian 

vegetation downstream and off BHP tenure, has declined in heath and composition since discharge volumes and the 

wetting front have decreased. In addition, a recent fire at the Yandi mine resulted in a total of 23 tree deaths recorded 

in the 2023-2024 monitoring period including GDV/riparian vegetation species such as Eucalyptus camaldulensis, 

Eucalyptus victrix and Melaleuca argentea (see Section 8.6.3). The Proposal is not anticipated to result in any further 

decline of riparian vegetation (and the associated fauna habitats) from discharge for the Proposal, and may assist in 

restoring GDV/riparian vegetation (and the associated fauna habitats) health downstream due to increasing the 

wetting front from 2.5 km back up to 9 km. The potential for future decline in health of riparian vegetation following 

cessation of discharge for the Yandi mine is addressed in the Yandi mine Closure Plan (BHP 2024c) and includes 

potential opportunities to support riparian vegetation (and the associated fauna habitats) downstream of the 

discharge location. This is currently being explored with Traditional Owners, and if feasible, will be incorporated into 

future updates to the Yandi mine Closure Plan (BHP 2024c). 

Impacts associated with placement of the GCOSA diversion structure will be localised and occur in an area that is 

already cleared or approved for clearing. At a regional scale, the associated percentage reduction to regional 

catchments (i.e. less than1%) is not considered significant.  

Potential impacts to fauna associated with the construction of the pipelines will be temporary and localised. The 

pipelines will be installed in areas where existing tracks and rail lines exist. The pipelines will be buried at creek 

crossings and areas of sheet flow to minimise impacts to surface water flows. Overall, impacts to terrestrial fauna 

habitats associated with altered surface water regimes as a result of pipeline installation are not expected to be 

significant.  

The combined effect of the Combined Proposal is no different to that assessed for the Proposal above due to the 

discharge locations being in different catchments to the existing approved discharge locations (see Section 9.4.4).  

Overall, based on the proposed management and mitigation described above and in Section 9.5, BHP considers 

there are unlikely to be any significant residual impacts to terrestrial fauna from changes to surface water regimes as 

a result of the Proposal alone or Combined Proposal.  

9.6.5 Mortality or injury from vehicle strike or interactions with machinery 

The Proposal will result in an increase in vehicle and machinery activity and movement, which may subsequently 

result in an increase in the risk of interactions with fauna, resulting in injury or death. However, existing roads, tracks 

and rail lines are already present throughout the Indicative Footprint. Therefore, any potential impacts on fauna are 

expected to be minimal. Whilst some individuals may be injured or killed due to the temporary increase in traffic and 

vehicle/machinery activity, given the low number of significant fauna individuals that occur within the Indicative 

Footprint, any impacts would be highly localised and unlikely to affect any species at a regional level. For slow-

moving species that may be more susceptible to vehicle strike such as the Pilbara Olive Python, impacts would be 

limited to individuals and unlikely to significant impact the species at a regional or species level. Management 

measures will be implemented to reduce the risk to significant fauna species, including restricting construction 

activities to daylight hours and imposing appropriate speed limits on all access tracks, roads and construction areas 

to minimise interactions with fauna that would result in injury or mortality. 
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The majority of the Development Envelope consists of operational areas, or occurs adjacent to existing roads, tracks 

and rail lines, and therefore any increase in vehicle activity or movement as result of the Combined Proposal is 

expected to be minimal.  

The use of barbed wire fencing can result in entanglement and subsequent injury or mortality, particularly for Ghost 

Bats which are low flying; however, barbed wire fencing will not be used for the Proposal. When considering the 

Combined Proposal, barbed wire fencing is limited to areas required to comply with safety guidelines such as for use 

in explosive storage. The impacts associated with interactions from infrastructure are therefore considered minor. 

Overall, the potential impacts on significant fauna due to increased risk of vehicle strike or from interactions with 

machinery or infrastructure as a result of either the Proposal alone or the Combined Proposal are unlikely to be 

significant.  

9.6.6 Habitat degradation or species disturbance due to increased dust, noise, vibration or 

light 

The Proposal has the potential to result in an increase in dust, noise, vibration and/or light associated with 

construction activities. Given that the majority of significant fauna species are only present at low densities and 

Proposal activities will take place within operational areas or areas with existing rail, roads and tracks, any impacts 

associated with species disturbance are expected to be minimal and unlikely to be significant. Impacts associated 

with species disturbance are most likely to be greatest for the Ghost Bat, which utilises the Development Envelope 

for foraging, breeding and roosting.  

As described in Section 9.4.6, there are 12 caves located within the 450 m blast management zone of the Proposal, 

of which five caves occur within the 150 m Trigger buffer zone. Ghost Bats utilising these caves may be more 

susceptible to an increase in dust, noise, vibration or light as a result of Proposal activities. Standard management 

practices will apply to all caves within the 150 m Trigger buffer zone, to minimise disturbance to potentially suitable 

Ghost Bat caves (Section 9.5.2). Given that no blasting is required for the Proposal, no additional management is 

required for caves outside the 150 m Trigger area, but within the 450 m blast management zone.  

High dust levels have the potential to affect foraging Ghost Bats through irritating the eyes, reducing visual acuity 

and reducing the effectiveness of ultrasonic calls, thereby affecting their ability to capture prey; however, BHP will 

continue to implement existing dust suppression strategies, to minimise any potential impacts associated with an 

increase in dust levels.  

Ghost Bats are expected to be able to tolerate vibrations of up to 15 mm/s (R. Bullen pers. comm). Bullen and Creese 

(2014) suggested that sound levels up to 70 dB are unlikely to result in Ghost Bats leaving their roost. Noise modelling 

undertaken for the MAC-SF mining operations determined noise levels associated with mining activities were 

predicted to be below 70 dB at cave entrances (BHP 2017b). HDD, excavation activities and heavy vehicle 

movements associated with the Proposal would not be expected to exceed noise levels associated with mining and 

are therefore likely be within these limits. As there is no blasting planned as a component of the Proposal, indirect 

impacts associated with noise and vibration are expected to be minor and do not require additional management.  

Excessive light can potentially affect the natural foraging behaviour of Ghost Bats; however, construction will mostly 

be undertaken during the day, and so disturbance to roosting Ghost bats would be expected to be low. 

Given that there will be no indirect impacts to the Ghost Bat caves managed under MS1072, impacts associated with 

the Combined Proposal are no different to those described above for the Proposal alone.  

Following mitigation, it is anticipated that any impacts associated with increased dust, noise, vibration or light can be 

managed and are unlikely to be significant.  
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9.6.7 Disturbances to fauna from invasive or introduced species 

As described in Section 9.4.7, there are four introduced fauna species currently known within the Development 

Envelope (feral cats, dogs, cattle and rabbits) and a further two introduced fauna species known from outside the 

Development Envelope (i.e. Cane toad and Redclaw Crayfish) which could potentially be introduced or spread by 

Proposal activities.  

Vegetation clearing and pipeline construction activities associated with the Proposal have the potential to increase 

feral predators such as feral cats and dogs, or increase introduced grazers such as cattle and rabbits; however, given 

that the Proposal has been designed to utilise existing roads, rail lines and tracks, this is considered unlikely to occur. 

Management measures such as a feral cat management program will be implemented if feral cat sightings are found 

to increase. 

Whilst the Cane Toad is not yet present within the Pilbara region, it is predicted to spread into the region in coming 

years (Biologic 2024a). The Cane Toad is considered a key threatening process to the Northern Quoll, and is also a 

significant threat to the Ghost Bat and Pilbara Olive Python, all of which can predate on cane toads and are 

susceptible to their toxicity. Whilst no methods are currently available to stop cane toads from spreading, BHP staff 

and contractors will remain vigilant and should any Cane Toads be identified within the Development Envelope or 

encountered during Proposal activities, they will be reported to DBCA and humanely euthanised in accordance with 

the DBCA Cane Toad Program (DBCA 2024).  

Surface water discharge required for the Proposal has the potential to spread the invasive Redclaw Crayfish. This 

species is native to tropical Queensland and the Northern Territory within Australia, and south-eastern Papua New 

Guinea. It has been translocated broadly, and within Western Australia is known from the Ord River system in the 

Kimberley, and the Harding Dam in the Pilbara, the Fortescue River in Karijini National Park, George River within 

Millstream-Chichester National Park, and Weelamurra Creek, a tributary of the lower Fortescue River. The species 

was recently recorded at Weeli Wolli Springs in 2020 (Biologic 2023h). 

The Proposal is located within and adjacent to existing operational areas, rail lines and access roads and would 

therefore not be expected to result in a significant increase in invasive or introduced species. Whilst placement of 

linear infrastructure can enhance the ability of feral predators to move through the landscape, given that the linear 

infrastructure has been designed to follow existing tracks and rail lines, this is unlikely to increase.  

Surface water discharge has the potential to introduce or spread invasive species such as the Redclaw Crayfish; 

however, areas of environmental significance will continue to be monitored in accordance with the CRWRMP and 

appropriate management measures implemented if appropriate (see Section 10.5).  

Neither the Proposal alone or the Combined Proposal would be expected to result in the introduction or spread of 

invasive or introduced species that would have a significant impact on terrestrial fauna given the level of existing 

disturbance within the Development Envelope and proposed management measures such as feral animal control (if 

required), hygiene management, and weed control measures described in Section 9.5.2.  

9.6.8 Species-specific impacts 

The potential impacts to significant vertebrate, SRE and aquatic fauna species recorded within the Development 

Envelope or from areas potentially subject to impacts, are described below. Significant residual impacts to the Ghost 

Bat, Pilbara Leaf-nosed Bat, Pilbara Olive Python, Northern Quoll and Grey Falcon are anticipated due to the loss of 

critical and/or supporting habitat from vegetation clearing and/or groundwater mounding and will require offsets 

(Section 14).  

Ghost Bat 























 

BHP   Mining Area C-South Flank Significant Amendment 

Referral Supporting Document  

 

297 

Table 10-3: Summary of subterranean fauna sampling effort 

Area Stygofauna sampling effort Troglofauna sampling effort 

Number of samples Number of sample sites Number of samples Number of sample sites 

Combined Proposal drawdown contours 1,128 460 3,884 1,244 

Mounding contours (total number) 86 26 0 0 

 - 10 mbgl contours 0 0 0 0 

 - 20 mbgl contours 26 9 0 0 

 - 30 mbgl contours 60 15 0 0 

Regional sites within 5 km of drawdown area 321 137 397 149 

Total 1,621 647 4,281 1,393 
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Table 10-4: Breakdown of stygofauna sampling effort within the groundwater drawdown area  

Area Number of stygofauna 

samples 

Number of stygofauna sample 

sites 

Coondewanna Flats PEC and buffer 196 83 

Weeli Wolli Springs PEC and buffer 264 76 

Ben's Oasis and buffer 28 10 

West and south-west of Coondewanna Flats buffer 26 20 

Development Envelope 556 260 

Other areas within the drawdown contours 58 11 

Total 1,128 460 
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10.3.2 Environmental values 

10.3.2.1 Troglofauna 

Troglofauna habitats 

The types of geology known to support troglofauna occur above the water table, within the vadose or unsaturated 

zone, within karst limestone, CID, BIF, alluvium/colluviums in valley-fill areas, calcretes and weathered or fractured 

sandstone (EPA 2016b, h). 

The Northern RAV MAR scheme and infiltration ponds are located approximately 3 km north-west of the Approved 

Proposal in the Mick Bore tenure area where groundwater flows to the west (Figure 10-1; Advisian 2024). The 

elevation of the proposed MAR area is between 725 and 738 mAHD. Surface geology shows that this area comprises 

mostly of alluvium and colluvium-red-brown sandy and clayey soil which extend to the north, south and west as well 

as some smaller areas of colluvium which extend to the east and west beyond the boundaries of the mounding 

contours (Figure 10-3). Alluvium and colluvium generally provide suitable habitat for troglofauna (Bennelongia 

2016b).  

Recent hydrogeological assessments determined that the valley floor is generally covered with Quaternary sediments 

(Advisian 2024). These units consist of surface scree, and three Cainozoic Tertiary Detrital (TD) units TD3, TD2 and 

TD1. Upper and middle TD units are generally considered to provide usually suitable for troglofauna whereas the 

deepest TD units generally provide limited habitat to support troglofauna (BHP 2017b). 

The TD1 unit comprises red haematitic silt and clay, scree on valley sides. Aquifer potential within this unit depends 

on lithology and clast-size. TD2 comprises bleached and mottled clay / channel iron deposits (CID) / calcrete / silcrete 

with aquifers in CID/Calcrete/Silcrete. The TD3 unit comprises magnetite and haematite dominated pisolites, red 

ochre detrital / scree on valley sides. There is some aquifer potential within this unit, but this depends on clast-size 

(Advisian 2024). 

Groundwater levels generally range from 40-70 mbgl at the Northern RAV MAR location, decreasing to 30 mbgl to 

the west and increasing to 70 mbgl to the south (Advisian 2024; Appendix 7). Bores in the east can be divided into 

two groups. Those in the north-east have heads around 40 to 50 mbgl, whilst those in the south-east have heads 

around 50 to 80 mbgl (which is generally within the basement; Advisian 2024).  

Whilst it can be inferred that there is likely to be suitable habitat for troglofauna within the Tertiary Detritals, alluvium 

and colluvium throughout the predicted groundwater mounding contours at the Northern RAV MAR, the actual 

occurrence and extent of suitable habitat and the troglofauna assemblage within this area will be further informed by 

the ongoing and additional subterranean fauna survey work being undertaken in this area (Bennelongia 2025 in prep; 

see Section 10.3.1; Figure 10-1).  

Troglofauna assemblages 

An overview of troglofauna records within and surrounding the groundwater impact assessment area is shown in 

Figure 10-3. A rich troglofauna assemblage is known to occur within the Development Envelope where at least 3,585 

specimens of troglofauna representing 126 species from 19 orders have historically been collected (Bennelongia 

2016c; BHP 2017b). These species were previously assessed as part of the Approved Proposal, with eleven species 

considered to be potentially restricted to the areas of impact (i.e. pit boundaries of the Approved Proposal; 

Bennelongia 2016c).  

No historical sampling for troglofauna has been undertaken within and around the groundwater mounding contours 

of the Northern RAV MAR (Figure 10-1). The actual occurrence and extent of suitable habitat and the troglofauna 

assemblage within this area will be further informed by the ongoing and additional subterranean fauna survey work 

being undertaken in this area (Bennelongia 2025 in prep; see Section 10.3.1; Figure 10-1).  
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flow, causing local mounding and shallow water tables upstream of the dykes; however, these areas are unlikely to 

act as barriers to stygofauna dispersal (BHP 2017b).  

The pre-mining depth to water table varied based on topography but was generally closer to the land surface in low-

lying areas. The water table is around 18 to 23 mbgl in most of the subcatchment. There is a drop of around 30 m in 

groundwater levels (to greater than 50 mbgl) in the southeast, where habitat for stygofauna may become less 

prospective due to depth to groundwater (Bennelongia 2016b). 

As described in Section 7.3.4.1, groundwater levels in Coondewanna Flats have been influenced by the operation of 

the Juna Downs MAR and dewatering as part of the Approved Proposal. In the northern extent of Coondewanna 

Flats (near the Juna Downs MAR scheme), groundwater levels increased by approximately 3-4 m until 2022 which 

corresponds to 20 mbgl. Since 2022, groundwater levels near the Juna Downs MAR have reduced slightly due to the 

reduced use of the MAR. In the remaining areas of Coondewanna Flats, groundwater has shown a gradual decline 

of approximately 1 m between 2012 and 2024. Time series data for bores in the Coondewanna Flats area are 

provided in Figure 3.30 of the Central Pilbara Hydrogeological assessment in Appendix 7 (BHP 2025a).  

Marillana Creek subcatchment 

The northern portion of the groundwater drawdown contours extend slightly into the lower part of the Marillana Creek 

subcatchment (Figure 10-2). In addition, the north-east scheme of the Development Envelope and Yandicoogina 

Gorge both occur within this subcatchment, beyond the boundaries of the groundwater drawdown contours (Figure 

10-4).  

Groundwater yields occur within both mineralised and fractured unmineralized lithologies. The dominant regional 

aquifer system occurs in the bedrock Dales Gorge Formation. The hydrogeology in and around the north-east 

scheme, particularly through the Ministers North tenement, is not considered to be prospective for stygofauna, likely 

due to the depth to groundwater which exceeds 60 m across most of the Ministers North deposit (Bennelongia 

2024b): however, areas to the east of the deposit, in areas associated with Yandicoogina Creek and Yandicoogina 

Gorge where the groundwater is shallower, are more prospective (Biologic 2023b). Suitable geological and 

hydrogeological units within the Yandicoogina Gorge area likely provide highly suitable habitat for stygofauna; in 

particular, the valley fill alluvial deposits and extensive calcretes, and shallow alluvial aquifers, associated with major 

drainages are highly conducive to stygofauna inhabitation (Biologic 2023b). The shallow and seasonally variable 

water table associated with Yandicoogina Gorge may assist in aiding stygofauna dispersal throughout this area 

(Biologic 2023b). 
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Stygofauna assemblage 

A rich stygofauna assemblage is known to occur within the Weeli Wolli Creek and Coondewanna subcatchments 

where at least 68 named species from 10 higher level groups (flatworms, nematodes, rotifers, segmented worms, 

mites, ostracods, copepods, syncarids, amphipods and isopods) have been collected (Table 10-5; Figure 10-5 and 

Figure 10-5; BHP 2017b; Bennelongia 2016b).   

A total of 11 stygofauna species are currently only known from the groundwater drawdown area of the Combined 

Proposal (Table 10-5; Figure 10-6; Biologic 2025b; Bennelongia 2016b). This includes four species recorded within 

the Coondewanna Flats PEC and buffer area, two species recorded within the Development Envelope, two species 

recorded from East Packsaddle and three species recorded from Weeli Wolli Springs (Table 10-5; Figure 10-6; 

Biologic 2025b).  

A relatively rich stygofauna assemblage has previously been recorded in the western section of the predicted 

groundwater mounding contours of the Northern RAV MAR (Figure 10-5). Historical surveys in this area recorded 

two potentially restricted species: Paramelitidae sp. B04 and Chydaekata sp. B01, both of which occur outside the 

predicted groundwater mounding contours of the Northern RAV MAR (Figure 10-6; Bennelongia 2011c). The 

additional subterranean fauna survey work being undertaken will further enhance the knowledge of the stygofauna 

habitats and assemblages within this area (see Section 10.3.1; Figure 10-2).  

Sampling of the hyporheic zone within Yandicoogina Gorge and along Yandicoogina Creek has yielded over 20 

stygal species, including at least eight species that are unique to the gorge, highlighting a high level of connection 

between ground and surface waters (Biologic 2023b).  

Recent and historical studies have shown that the Weeli Wolli Creek subcatchment has a high richness of stygofauna 

(Biologic 2025b, 2023h). The highly diverse and ecologically significant stygofauna community within the Marillana 

and Weeli Wolli Creek catchment areas, in comparison to other similarly sized areas in the Pilbara region, is due to 

the high percentage of suitable geological and hydrogeological units of the area (Bennelongia 2016b). In particular, 

the valley-fill alluvial deposits and extensive calcretes, and shallow alluvial aquifers, associated with major drainages 

are highly conducive to stygofauna inhabitation. The shallow and seasonally variable water table is likely to aid 

stygofauna dispersal throughout this area (Biologic 2023h). 

Stygofauna assemblages within the Coondewanna subcatchment do not appear to be as rich compared to those of 

the Weeli Wolli Creek subcatchment, but are still considered important nonetheless (Bennelongia 2016b). The 

considerable extent and habitat connectivity of the Tertiary Detrital valley-fill successions in the Coondewanna 

subcatchment likely provides suitable habitat and aid in dispersal of stygofauna across the subcatchment and 

potentially into wider areas (Bennelongia 2016b). Future survey work is currently in progress to further enhance the 

knowledge of stygofauna values within this area (see Section 10.3.1).  
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groundwater mounding will potentially reduce and/or directly remove suitable troglofauna habitat and individuals 

within these areas.  

Additional sampling and studies are currently being progressed throughout this area to enhance the knowledge and 

understanding of the troglofauna values within, and extending beyond, the predicted groundwater mounding contours 

with results expected to be completed by early 2027 (see Section 10.3.1; Figure 10-1).  

Combined Proposal 

The combined effect of the Combined Proposal will be loss or modification of troglofauna habitat associated with 

mine pit excavation and groundwater mounding associated with the Approved Proposal and this Proposal. 

Groundwater mounding associated with the two existing MAR schemes at Juna Downs and South Flank has 

previously been assessed and approved as part of the Approved Proposal. The existing schemes are currently 

managed under Part V processes including the EP Licence L7851/2002/6. These schemes are currently functional 

and do not require any expansion, changes or increases in production. Mine pit excavation was also assessed and 

approved as part of the Approved Proposal. No expansion or changes to mine pit excavation are required for this 

Proposal.  

Eleven potentially restricted troglofauna species were previously recorded within the predicted mounding contours 

of the existing MAR schemes and/or the proposed mine pits (BHP 2017b). Given that the proposed Northern RAV 

MAR scheme is located approximately 4.7 km north of Juna Downs and 23 km north-west of the South Flank MAR 

schemes, mounding associated with the Northern RAV MAR would be unlikely to significantly impact any of the 11 

potentially restricted troglofauna species previously assessed. As described in Section 7.5.2, there is sufficient 

separation and limited hydraulic connectivity between the existing and proposed MAR schemes and so it is assumed 

that the troglofauna assemblages and habitats between these areas will be somewhat different. This will be further 

informed by the ongoing and additional troglofauna sampling work currently being undertaken (see Section 10.3.1; 

Figure 10-1).   

10.4.2 Loss or modification of stygofauna habitat and species assemblages from 

groundwater drawdown (direct) 

Groundwater abstraction (for mine dewatering) for the Proposal has the potential to change the groundwater regime 

by decreasing groundwater levels (groundwater drawdown) resulting in the reduction or loss of potential stygofauna 

habitat and/or species assemblages within the predicted groundwater drawdown contours. 

For the purposes of this impact assessment, given that the area is already subject to groundwater drawdown as part 

of the Approved Proposal, stygofauna habitats and assemblages within areas subject to additional vertical or lateral 

drawdown as a result of the Proposal and Combined Proposal have been assessed. A conservative approach has 

been adopted by assessing impacts associated with the predicted worst-case (2050) scenario for groundwater 

drawdown; however, this is likely to be an overestimation of the actual drawdown and the potential impacts to 

stygofauna.  

Proposal  

The 2025 groundwater modelling predicts a peak dewatering rate of 180 ML/d (65.7 GL/a), representing an increase 

of 78 ML/d (28.4 GL/a) for the Proposal, compared to the Approved Proposal groundwater abstraction rate of 

102 ML/d (37.3 GL/a). The increase in dewatering is required for implementation of the Combined Proposal rather 

than the Proposal alone and supersedes the 2016 groundwater model (BHP 2025a). As such, potential impacts are 

described below for the Combined Proposal.  

Combined Proposal  

As discussed in Section 7.5.1.1, an increase in dewatering of 77.8 ML/d (28.4 GL/a) is required for implementation 

of the Combined Proposal compared to the Approved Proposal. A summary of groundwater level change as a result 
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Taxa Pre-mining 

depth to 

groundwater 

(mbgl) 

Groundwater drawdown contour locations where species 

recorded (mbgl) 

Subject to 

additional 

groundwater 

drawdown 

(worse-case*) 

Approved 

Proposal 

Combined Proposal 

(base case) 

Combined Proposal 

(worse-case) 

Development Envelope 

nr Epactophanes sp. 

B01 

>100 mbgl 20-50 m 

contours 

2.5-5 m contours 

(within Approved 

limits) 

2.5-5 m contours 

(within Approved limits) 

No 

Within approved 

dewatering 

extents 
Bathynella sp. 2 90 mbgl 50 m 

contours 

30 m contours 30 m contours 

* the worse-case scenario has been used in the assessment of potential impacts to stygofauna but is considered to be an overestimate of the 

likely impact. 
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10.6.1 Loss or modification of troglofauna habitat and species assemblages from 

groundwater mounding at the Northern RAV MAR scheme (direct) 

The Proposal has the potential to result in the loss or modification of troglofauna habitat and/or species assemblages 

from groundwater mounding associated with the Northern RAV MAR. The combined effect of the Combined Proposal 

will be loss or modification of troglofauna habitat within the previously assessed mine pit areas, and the groundwater 

mounding areas at Juna Downs MAR, South Flank MAR and Northern RAV MAR. However, given the distances 

between the existing and new MAR schemes, and distances between the mine pits and the Northern RAV MAR 

scheme, troglofauna habitats and assemblages are likely to differ. Whilst it is anticipated that there will be no 

additional impacts to the troglofauna habitats and species assemblages previously assessed for the Approved 

Proposal, impacts to troglofauna from either the Proposal alone or the Combined Proposal will be further informed 

by pending additional surveys planned to commence in 2025.  

To mitigate any potential impacts to troglofauna within the groundwater mounding contours of the Northern RAV 

MAR area, BHP will commit to not undertaking aquifer recharge at the Northern RAV MAR until it can be confirmed 

that the troglofauna habitats and assemblages within the mounding contours occur outside the areas of impact (see 

Section 10.5.1; condition B3-1 in Appendix 6). Following the additional troglofauna survey work described above, 

BHP will consider appropriate mitigation options (if necessary). Currently BHP have committed to no mounding above 

10 mbgl; however, this may be increased (i.e. to 20 mbgl) if studies demonstrate that suitable troglofauna habitat 

occurs deeper than this. Based on the proposed implementation conditions and subsequent mitigation, potential 

impacts to troglofauna associated with the Proposal and the Combined Proposal are not expected to be significant. 

10.6.2 Loss of stygofauna habitat and species assemblages from groundwater drawdown 

(direct) 

10.6.2.1 Loss or modification of stygofauna habitat from groundwater drawdown 

Areas subject to additional drawdown, greater than previously assessed, have been used to assess potential impacts 

to stygofauna within the groundwater drawdown area of the Combined Proposal. Additional groundwater drawdown 

will further modify or completely remove stygofauna habitat in areas already subject to drawdown, as well as 

introducing drawdown into new areas to the west, south-west and north-west of the previously approved drawdown 

(Figure 10-7).  

Additional drawdown is predicted to mostly occur in and around the Coondewanna Flats area, and areas to the west, 

south-west and the north-west corner of the drawdown contours (Figure 10-7). Groundwater drawdown at Weeli Wolli 

Springs is more complex as it is predicted to be within the Approved Proposal limits until post 2045 when RTIO Hope 

Downs goes into closure. Prior to this event, BHP will take over mitigation in order to maintain groundwater levels at 

the springs. As such, there will be no additional drawdown at Weeli Wolli Springs associated with the Combined 

Proposal.  

As described in Section 10.3.2, the regional aquifers located through the valley between North Flank and Packsaddle, 

the South Flank paleochannel, west near Coondewanna Flats and east near Weeli Wolli Spring, provide suitable, 

connected habitat for stygofauna (Bennelongia 2016b). Mapping of shared species with distributions less than 50 km, 

such as Paramelitidae Genus 2 sp. B03 (range of 11.6 km), Pygolabis weeliwolli (range of 28.3 km), and 

Paramelitidae sp.B02 (range of 47.8 km), as well as locally widespread species with known ranges over 50 km such 

as Maarrka weeliwolli, nr Billibathynella sp. B02 and Paramelitidae sp B03 within the Upper Weeli Wolli and 

Coondewanna catchments suggests that suitable habitat occurs throughout and that there are few barriers to 

movement for stygofauna across the subcatchments (Figure 10-4; Bennelongia 2016b). The considerable extent and 

habitat connectivity of the alluvial aquifers (and to a lesser extent the calcrete deposits) of the Tertiary Detrital valley-

fill successions in the Weeli Wolli and Coondewanna subcatchments are likely to provide for easy dispersal of 

stygofauna species between areas of groundwater drawdown and surrounding regional aquifers (Bennelongia 
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Residual impact Environmental outcome Proposed regulation 

(Condition1 or other statutory 

decision-making process) 

Proposed Monitoring Consistency with EPA 

objective 

Valley impact area and troglofauna 

habitat outside that area and/or  

(2) the survey results confirm that the 

distribution of any potentially 

restricted troglofauna species is likely 

to occur outside of the Northern 

Runaway Valley impact area. 

Condition B3-3 The proponent shall 

submit the results of the subterranean 

survey required by condition 4-1 to 

the CEO and shall not commence 

managed aquifer recharge of surplus 

water at Northern Runaway Valley 

until the CEO has confirmed by notice 

in writing. 

1 see the Proposal Content Document (Appendix 1) and the proposed implementation conditions (Appendix 6) for the regulation for the Combined Proposal.













































































































































































































https://www.bhp.com/news/media-centre/releases/2024/10/toyota-australia-and-bhp-to-trial-first-ever-battery-electric-hilux-double-cab
https://www.bhp.com/news/media-centre/releases/2024/10/toyota-australia-and-bhp-to-trial-first-ever-battery-electric-hilux-double-cab






https://www.cat.com/en_US/news/machine-press-releases/cat-793-xe-early-learner-battery-electric-trucks-begin-validation.html
https://www.cat.com/en_US/news/machine-press-releases/cat-793-xe-early-learner-battery-electric-trucks-begin-validation.html










































































































Appendix 10  Flora and Vegetation survey reports  

The following studies undertaken to support the assessment of Flora and Vegetation for the Proposal 

are provided: 

1. Central Pilbara Hub Detailed and Targeted Flora Survey (Biologic 2024a) 

2. Ministers North Targeted Significant Flora and Vegetation Assessment (Spectrum 2023) 

3. Targeted Flora Surveys of Pipeline Corridors (GHD 2022) 

4. Ministers North and Yandi Vegetation Association and Condition Mapping (Onshore 2020) 

5. Ministers North Miscellaneous Licence Area Amendment Surveys and Yandicoogina Creek Detailed 

Flora and Vegetation Assessment (Biologic 2020a) 

6. Runaway Valley Baseline Vegetation Monitoring Survey (Astron 2020) 

7. Area C West to Yandi Flora and Vegetation Assessment (Astron 2019) 

8. Consolidation of Regional Vegetation Mapping, BHP Billiton Iron Ore Pilbara Tenure (Onshore 2014a) 

 












































































