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14.9.6. Habitat within and Surrounding the Development Envelope  

Gorge/Gully and Debris Slope/Rocky Outcrop habitats provide critical shelter and breeding habitats. 

Additionally, Major Creekline and Minor Creekline habitats mapped within the survey area provide 

supporting foraging and dispersal habitat for the species, particularly in areas adjacent to or provide 

connectivity between Gorge/Gully and Debris Slope/Rocky Outcrop habitats (Figure 14-17). 

Key surface water features associated with gullies and gorges include (Figure 6 2; Rio Tinto 2019c): 

• Plunge Pool is a permanent groundwater-fed water feature in BS4 assessment area 

• Ridge Pool is a surface water driven pool (outside the Development Envelope) with reduced 

evaporation from shading from a nearby overhanging rock shelf 

Other water features have been recorded within the survey area; however, these are small, ephemeral 

pools only present after rainfall when water is widely available and therefore not considered critical 

habitat.  

14.9.7. Assessment of Impacts 

The Proposed Action may, directly and indirectly, impact Pilbara Olive Python. Key impact pathways 

are described in Section 14.4 

14.9.7.1. Loss of Fauna Habitat as a Result of Clearing 

The Proposal will result in the clearing of up to 331 ha (14% in the survey area and 22.7% of the 

Development Envelope) of critical Gorge/Gully and Debris Slope/Rocky Outcrop (shelter and breeding) 

habitats.  

Major and Minor Creekline habitats within 1 km of known Pilbara Olive Python records is considered 

supporting (foraging and dispersal) habitat within the species' home range. 

The clearing of high significance critical Gorge/Gully and Debris Slope/Rocky Outcrop and moderate 

significance critical Major Creekline and Minor Creekline habitats is considered a significant residual 

impact and is proposed to be offset (Section 13).  

The remaining habitats do not represent critical habitat for the species and are considered of low 

significance.  

At least 1,128 ha (77%) of critical Gorge/Gully and Debris Slope/Rocky Outcrop (shelter and breeding) 

habitat and 4,120 ha (76%) of supporting Major and Minor Creekline (foraging and dispersal) habitat will 

remain available in the Development Envelope. An additional 11,491 ha of Gorge/Gully and Debris 

Slope habitats have been mapped within the extrapolated survey area. Individuals can also disperse 

and forage more broadly in the surrounding low significance habitats.  

14.9.7.2. Fragmentation of Habitats 

The Pilbara Olive Python occurs in rocky habitats near surface water, which it relies upon for hunting. 

Prey is often captured by striking from a submerged position in the water. A reduction in surface water 

availability could potentially reduce the hunting opportunities for Pilbara Olive Python. Eighteen of the 

22 water features (fifteen ephemeral, two artificial and Plunge Pool) within the Development Envelope 

will be retained within MEZs and MRZs and remain available for use by the Pilbara Olive Python.  

The area containing Mt Brockman, which is likely to provide the greatest area of critical and supporting 

habitat for the Pilbara Olive Python, as opposed to the area north of BS4 and the surrounding area near 

Ridge Pool, is large (in excess of 15,000 ha) with fragmentation of these habitats unlikely to occur as a 

result of the Proposal. 

Intact Pilbara Olive Python habitat will remain within and surrounding the Development Envelope. 

Significant corridors in Gorge/Gully, Debris Scope/Rocky Outcrop and Major Creekline habitats will allow 
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movement around the mining area and through the landscape. As such, habitat fragmentation caused 

by the Proposed Action is not expected to have significantly detrimental overall effects on Pilbara Olive 

Python habitat or movement. 

14.9.7.3. Loss of Pilbara Olive Python Individuals  

The Pilbara Olive Python is slow-moving and nocturnal and is vulnerable to injury or mortality from 

vehicle and machinery movements, mainly when foraging at night, basking, or during mating season 

when movements are more frequent. Construction of the Proposed Action will occur predominantly 

during daylight hours, minimising the potential for interaction with this species. The Proponent will 

implement management measures to mitigate the loss of fauna individuals, such as:  

• Implementation of MEZ/MRZs around 18 of the 22 water features within the Development 

Envelope, including Plunge Pool 

• Progressive clearing to allow fauna to migrate away from clearing activities or machinery 

movements 

• Clearing will commence, where possible, from a disturbed vegetation edge to an undisturbed area 

(to encourage mobile fauna to relocate to adjacent areas naturally). 

• Awareness training to identify conservation significant fauna and habitat, relevant management 

measures, personnel/contractor responsibilities, and incident reporting requirements (i.e., reporting 

of fauna observations and incidents) 

• Vehicle speed limits. 

• Implement feral animal control as required, in co-operation with regional control programs and the 

Traditional Owners. 

By implementing mitigation and management measures, the loss of Pilbara Olive Python individuals 

associated with the Proposed Action is not expected to cause significant impacts to the species.  

14.9.7.4. Disturbance from Light, Noise and/or Vibration Resulting in the Displacement of Fauna 

Associated with the Construction and Mining Operations 

Snakes use the inner ear to identify prey and avoid predators by detecting ground vibrations. Noise and 

vibration from blasting associated with the Proposed Action will be intermittent and of short duration. 

The sporadic and brief blasting means that related vibrations are not expected to interfere with the 

Pilbara Olive Python's ability to detect prey and avoid predators. It is not expected to impact individuals 

that may utilise nearby habitats significantly. 

No significant impacts on Pilbara Olive Python are expected from increased light, noise, and vibration 

disturbance. 

14.9.8. Significance of Impacts 

An assessment of the impacts the Proposed Action may have on the Pilbara Olive Python as per the 

Significant Impact Guidelines (DoE 2013) is detailed in Table 14-22.
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Table 14-22: Assessment of Significant Impacts to the Pilbara Olive Python  

Significant Impact Criteria  Assessment of Impacts to Pilbara Olive Python 

Potential to cause a long-term 
decrease in the size of an 
important population 

Despite the low number of records, the species are expected to occur throughout the survey area, supporting a healthy breeding 
population. For this reason, the Pilbara Olive Python population is likely to represent a key source population for breeding and dispersal 
and therefore, it could be regarded as an ‘important population’ (DoE 2013). 

The Proposed Action will not affect Plunge Pool, the only permanent pool in the Development Envelope and the location of five out of 12 
Pilbara Olive Python records. 

The Proposed Action will remove up to 331 ha (22.7%) of critical Gorge/Gully and Debris Slope/Rocky/Outcrop (shelter and breeding) and 
140 ha (10.5%) of supporting Major and Minor Creekline (foraging and dispersal) habitat types from the Development Envelope. At least 
1,128.6 ha (77%) of high significance critical habitat and 1,083 supporting habitat will remain available in the Development Envelope. An 
additional 11,491 ha of Gorge/Gully and Debris Slope/Rocky Outcrop habitats have been mapped within the extrapolated survey area. 
Any individuals displaced by the clearing of this habitat can disperse and forage in the surrounding habitat and more broadly in the low 
significance habitats 

Given the protection of Plunge Pool and the retention of critical shelter, denning and supporting foraging habitat and the widespread 
availability of suitable foraging and dispersal habitat beyond the Development Envelope, the Proposed Action is not expected to cause a 
long-term decrease in the size of an important population. 

Potential to reduce the area of 
occupancy of an important 
population  

The Pilbara Olive Python is known from ranges within the Pilbara region. The Proposed Action has the potential to reduce the area of 
occupancy of the species in a local context through the loss of critical habitat; however, the species is expected to continue to exist within 
and surrounding the Development Envelope given the retention of critical and supporting habitat. 

Potential for fragmentation of an 
existing important population 
into two or more populations 

The Pilbara Olive Python is a mobile species and is likely to move through the retained critical habitat within the Development Envelope. 
At least 1,128.6 ha (77%) of critical habitat and 1,083 supporting habitat will remain available in the Development Envelope. An additional 
11,491 ha of Gorge/Gully and Debris Slope/Rocky Outcrop habitats have been mapped within the extrapolated survey area. Any 
individuals displaced by the clearing of this habitat can disperse and forage in the surrounding habitat and more broadly in the low 
significance habitats. Consequently, the Proposed Action is not expected to impede the movement of individuals and is not expected to 
fragment an important existing population into two or more populations. 

Potential to adversely affect 
habitat critical to the survival of 
the species 

The Pilbara Olive Python is known from the Pilbara region of Western Australia. Suitable habitat within its modelled distribution is likely to 
be critical habitat for the species. 

The Proposed Action will result in a loss of up to 331 ha (22.7%) of critical and approximately 140 ha (12%) of supporting habitat for the 
Pilbara Olive Python within the Development Envelope comprising Gorge/Gully, Debris Slope/Rocky Outcrop (critical) and Major and 
Minor Creekline (supporting) habitat types. The remaining habitats do not represent critical or supporting habitat for the species and are 
considered of low significance.  

At least 1,128.6 ha (77%) of critical habitat and 1,083 supporting habitat will remain available in the Development Envelope. An additional 
11,491 ha of Gorge/Gully and Debris Slope/Rocky Outcrop habitats have been mapped within the extrapolated survey area. 
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Significant Impact Criteria  Assessment of Impacts to Pilbara Olive Python 

The clearing of high significance Gorge/Gully and Debris Slope/Rocky Outcrop and moderate significance Major and Minor Creekline 
habitats is considered a significant residual impact and is proposed to be offset (See Section 13).   

Potential to disrupt the breeding 
cycle of a population 

Males of the species can move up to 4 km in search of females during the breeding season and often move into a shelter (i.e., caves) 
(DEWHA 2008a). At least 1,128.6 ha (77%) of critical habitat and 1,083 supporting habitat will remain available in the Development 
Envelope. An additional 11,491 ha of Gorge/Gully and Debris Slope/Rocky Outcrop habitats have been mapped within the extrapolated 
survey. Given this and the small numbers of records of this species in the Development Envelope and no impact to Plunge Pool (a critical 
water feature), the Proposed Action is not expected to disrupt the breeding cycle of the population. 

Potential to modify, destroy, 
remove isolate or decrease the 
availability or quality of habitat to 
the extent that the species is 
likely to decline 

The Proposed Action will impact up to 331 ha (22.7%) of critical habitat for the species. However, due to the retention of 1,128.6 ha (77%) 
of hi critical habitat and 1,083 supporting habitat (including ephemeral and permanent pools) within the Development Envelope, Pilbara 
Olive Pythons are expected to remain in the Development Envelope and are unlikely to decline.  

Potential for an invasive species 
that are harmful to a vulnerable 
species becoming established in 
the species habitat  

Foxes (and feral Cats) are known threats to the Pilbara Olive Python (especially juveniles). Foxes have not been recorded in the survey 
area, and the Proposed Action is unlikely to increase its potential to become established in the area. The potential impacts of predation 
from feral Cats because of the Proposed Action are considered low. The Proponent will undertake feral animal control in accordance with 
an annual plan or in response to significant increases in feral animal sightings.  

Potential for the introduction of 
disease that may cause the 
species to decline 

There is no evidence to suggest that the Proposed Action would introduce disease that may cause the species to decline. 

 

Potential interference with the 
recovery of the species 

Regional and local priority actions have been identified for Pilbara Olive Python, including ensuring that development in areas where the 
species occurs does not impact known populations, managing changes to hydrology, and implementing TAPs to control and eradicate 
foxes and cats.  

The Proposed Action will result in a loss of up to 331 ha (22.7%) of critical and approximately 140 ha (12%) of supporting habitat for the 
Pilbara Olive Python within the Development Envelope comprising Gorge/Gully, Debris Slope/Rocky Outcrop (critical) and Major and 
Minor Creekline (supporting) habitat types. The remaining habitats do not represent critical or supporting habitat for the species and are 
considered of low significance.  

At least 1,128.6 ha (77%) of critical habitat and 1,083 supporting habitat will remain available in the Development Envelope. An additional 
11,491 ha of Gorge/Gully and Debris Slope/Rocky Outcrop habitats have been mapped within the extrapolated survey area 

The mitigation measures are not considered at variance with the recovery actions on the conservation advice and TAPs, and therefore, 
the Proposed Action is not expected to interfere with the recovery of the species. 
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14.9.9. Consistency with Relevant Recovery Plans and Guidance  

There are no recovery plans for the Pilbara Olive Python.  

14.9.9.1. Threat Abatement Plans 

Feral Cats have been recorded within the Development Envelope (Biota 2019d, Stantec 2020a). Mine 

sites can attract/increase the abundance of introduced fauna due to the additional resources (food 

scraps, water, shelter). The Proponent will record all introduced fauna sightings and undertake feral cat 

control within the Development Envelope. As such, the Proposed Action will align with the TAP for 

predation by feral Cats (DoE 2015b).  

14.9.9.2. Conservation Advice 

The primary conservation actions from the approved Conservation Advice for the Pilbara Olive Python 

are outlined in Table 14-1. The Proposed Action has contributed to the following primary conservation 

actions: 

• Identification of populations of high conservation priority 

• Managing changes to hydrological regimes 

• Implementation of control and eradication of feral animals in the local region 

• Raise awareness with the community  

• Implementation of road signage to raise awareness with road users on nearby roads.  

14.9.10. Environmental Outcome 

An environmental outcome, in the context of EIA, is the state of the environment at a point in time during 

implementation or after a proposal has been implemented. Environmental outcomes:  

• Reflect specific and measurable environmental states  

• Have a clear boundary, size, extent, or limit  

• Are associated with the achievement of one or more of the EPA’s objectives for the environmental 

factor. 

14.9.10.1. Predicted Residual Impact 

After application of mitigation measures, the following significant residual impacts are predicted for the 

Pilbara Olive Python: 

• Clearing up to 264 ha and 67 ha (27.9 and 13.0%) of critical Gorge/Gully and Debris Slope/Rocky 

Outcrop (denning and breeding) habitats for the Pilbara Olive Python. This clearing is proposed to 

be managed via upper limits of clearing as per Table 14-10 and will be offset as per Section 13 

• Clearing of approximately 25 and 114 ha (4.4 and 14.9%) supporting Major and Minor (foraging 

and dispersal) habitat for the Pilbara Olive Python when within its home range. This clearing is 

proposed to be offset as per Section 13. 

14.9.10.2. Predicted Environmental Outcome 

In consideration of the proposed avoidance and management measures and likely residual impacts 

associated with the Proposal, the anticipated environmental outcomes that apply to Terrestrial Fauna 

are set out below.  

• The Proponent shall not clear more than: 

o 264 ha of Gorge/Gully habitat within the Development Envelope 

o 67 ha of Debris Slope/Rocky Outcrop habitat with the Development Envelope. 
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• Minimise direct and indirect impacts from the Proposal to Pilbara Olive Python habitat in 

accordance with the EMP.  

The Proponent will implement the EMP as per Appendix B.3 to achieve these outcomes. 

14.9.11. Conclusion 

The significant residual impact, after implementation of the mitigation hierarchy, is clearing of up to 

331 ha of critical Gorge/Gully and Debris Slope/Rocky Outcrop (denning and breeding) habitat and 

approximately 140 ha of supporting Major and Minor Creekline (foraging and dispersal) habitat for the 

Pilbara Olive Python, when within its home range.  Environmental offsets are proposed for this clearing 

and are discussed in Section 13. Subject to conditions and implementation of offsets (Section 13), the 

Proponent considers that the potential impacts from the Proposed Action can be managed and that 

residual impacts will not significantly affect the species’ survival. 

14.10. Summary of Significant Residual Impacts and Offset Requirements for MNES  

14.10.1. Significant Residual Impacts  

Significant residual impacts which remain post mitigation are presented in Table 14-23 and include: 

• Clearing up to 264 ha and 67 ha (27.9% and 13.0%) of critical Gorge/Gully and Debris Slope/Rocky 

Outcrop (roosting and denning) habitats for the Northern Quoll, Pilbara Leaf-nosed Bat, Ghost Bat 

and Pilbara Olive Python within the Development Envelope. This clearing is proposed to be 

managed via upper limits of clearing as per Table 14-23 and will be offset as per Section 13 

• Clearing approximately 25 ha and 114 ha (4.4% and 14.9%) supporting Major and Minor (foraging 

and dispersal) habitat for the Northern Quoll, Pilbara Leaf-nosed Bat, Ghost Bat and Pilbara Olive 

Python when within the species home range. This clearing is proposed to be offset as per Section 

13 

• Clearing approximately 65 ha, 2,638 ha and 104 ha (2.5%, 12.3% and 8.8%) supporting Alluvial, 

Colluvial and Hardpan Plain habitat for the Pilbara Leaf-nosed and Ghost Bat, when within the 

species home range. This clearing is proposed to be offset as per Section 13. 

Table 14-23: Significant Residual Impacts Resulting from the Clearing of Critical and Supporting (When in 

the Home Range of the Species) MNES Habitats within the Development Envelope  

Habitat Type Clearing within Development Envelope (ha) 

Critical Habitat – upper clearing limit 

Gorge/Gully 264 

Debris Slope/Rocky Outcrop 67 

Supporting Habitat - approximate clearing 

Alluvial Plain 65 

Colluvial Plain 2,638 

Hardpan Plain 104 

Major Creekline 25 

Minor Creekline 114 

Total 3,276 

 

The MNES fauna species home range is defined as: 
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• Northern Quoll – 1 km from known records, within the Development Envelope 

• Pilbara Leaf-nosed Bat – 10 km from Upper Beasley River Roost and Plunge Pool 

• Ghost Bat – 5 km from category 2 or category 3 (associated within an apartment block) 

• Pilbara Olive Python – 1 km from known records, within the Development Envelope.  

14.10.2. Offset Requirements  

Offsets are proposed to counterbalance the significant residual impact of clearing of habitat types that 

are considered critical to the survival of the Northern Quoll, Pilbara Leaf-nosed Bat, Ghost Bat and 

Pilbara Olive Python. The appropriateness of offsets to achieve the objective of counterbalancing the 

significant residual impacts is discussed in Section 13. 
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15. HOLISTIC IMPACT ASSESSMENT 

This ERD provides a detailed assessment of the potential environmental impacts associated with the 

Proposal and application of the mitigation hierarchy in relation to each environmental factor. The 

Proponent has also sought to understand the environment as a whole, informed by a detailed 

understanding of environmental values and processes and the holistic views and concerns raised 

through consultation with the Puutu Kunti Kurrama and Pinikura People and the Muntulgura Guruma 

People. The assessment of the Social Surroundings factor is inherently holistic in nature, given the 

Traditional Owners have a holistic view and connection to country. 

15.1. Connections and Interactions between Environmental Factors 

The high level of connectivity between the environmental factors of Inland Waters, Flora and Vegetation, 

Terrestrial Fauna and Social Surroundings is illustrated in Figure 15-1.  

The key impacts that have little interaction across factors are greenhouse gas emissions and loss of 

subterranean fauna habitat. These impacts are assessed in detail in the factor assessments and require 

no further holistic consideration. 

15.2. Combined Environmental Effects 

This section provides information on the environmental effects on the environment as a whole to 

determine whether this raises any additional considerations for assessment. For the purposes of this 

holistic assessment, the following has been considered: 

• Where an impact(s) has been completely avoided, it will not contribute to holistic impacts and does 

not require consideration 

• Where an impact is already considered potentially significant and the mitigation hierarchy applied 

in relation to one or more factors, additional mitigation measures to address combined 

environmental effects are unlikely to be required 

• Where there are multiple overlapping minor impacts, or a minor impact affects multiple values and 

has been assessed as not significant in the context of an individual factor; these may require further 

consideration holistically. 

The key environmental values that have been the focus of mitigation across multiple factors (points 1 

and 2 above) in this assessment are Plunge Pool, Boolgeeda and Duck Creeks, rocky habitats and 

caves. 

The minor impact that has been assessed as a negligible or minor potential impact in relation to 

Terrestrial Fauna, Vegetation and Flora, Social Surroundings and Inland Waters but may require 

additional consideration holistically, is dust. 
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Holistic View of Links between

Environmental Factors 
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15.2.1. Summary of Combined Environmental Effects Already Addressed  

Particular landscape features: rocky landforms, caves, creek lines and pools, are known to support 

higher biodiversity and are culturally important. The tendency for these key values to co-occur in 

landscape features in the Pilbara means that mitigation measures are often relevant for multiple factors. 

The Proposal has been developed with the protection of pools, particularly Plunge Pool and the 

minimisation of impacts to major creeklines, caves and gorge gully habitats as the priorities for 

application of the mitigation hierarchy, as shown in Figure 15-2. Therefore, the assessment of the 

potential environmental effect of the Proposal as a whole does not require different or additional 

mitigation to those applied when the factors were assessed in isolation. The synergies between 

landscape features and the location of various environmental values and the mitigation already applied 

are shown in Figure 15-2 and summarised below.  

There are no additional significant residual impacts or additional mitigation required in relation to these 

landscape features.  

15.2.1.1. Plunge Pool  

Plunge Pool is culturally important, supports a range of aquatic and terrestrial fauna including MNES 

and supports groundwater dependent vegetation. Therefore, the avoidance of both direct disturbance 

and hydrological impacts on Plunge Pool as described previously in this ERD will avoid impacts to these 

environmental values and their relevant factors, both individually and holistically. As such no additional 

mitigation measures are required.  

With the proposed mitigation (limit mining in the BS3 deposit to AWT and backfilling of the BS3 Extension 

deposits (MM-J and Creekside) to above post mining recovered water levels) groundwater levels at 

Plunge Pool are expected to be unaffected by mining. Whilst the frequency of surface water flushing will 

be reduced, the pool is expected to continue to fill and flush multiple times per year and therefore no 

significant change to the associated environmental values is anticipated.   

15.2.1.2. Creeks  

Surplus water discharge to Boolgeeda Creek and Duck Creek will continue early in mine life and then 

be phased out as mine pit voids become available for discharge. The water management strategy has 

been designed to maximise the retention of water within the Development Envelope. Therefore, the 

approved wetting front within Boolgeeda Creek will not be increased, and discharge to Duck Creek will 

be limited to within 67 km of the discharge outlet. Water quality and fauna assemblages will continue to 

be affected within the wetting fronts, but no significant environmental impacts have been identified. No 

aquatic fauna are limited to the wetting fronts and impacts are short-term, returning to baseline 

conditions on cessation of discharge. 

The water management strategy will minimise the impacts on both environmental and cultural values 

that are associated with water in the Development Envelope and downstream. 

15.2.2. Other Environmental Effects – Dust  

Dust emissions will increase slightly due to the Proposal, but the overall impact will be minor. Dust 

emissions from mining, processing and vehicle movements have been assessed in relation to 

Vegetation and Flora, Terrestrial Fauna, Air Quality, Inland Waters and Social Surroundings. Negligible 

and minor impacts may occur in relation to habitat value, water quality (if dust washes into or settles in 

pools) and air quality. Studies have shown that vegetation health in the Pilbara is not affected by dust 

from mining. Visual amenity, in terms of airborne dust and settled dust on vegetation, will be affected 

close to mining activities.  

No significant impacts, holistically or by factor, associated with dust emissions have been identified 

given the management approaches that will be applied by the Proponent. However, given the potential 

for cumulative dust emissions in the Pilbara and concerns raised by Traditional Owners about amenity, 
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cultural values and potential avoidance behaviours by culturally significant fauna (e.g., kangaroos), the 

Proponent recognises the importance of reducing and maintaining low levels of dust across their 

operations in the Pilbara when considered holistically. Dust has the potential to affect the environment, 

neighbouring communities and the RTIO workforce. Therefore, the Proponent has a dust management 

improvement project underway that aims to reduce dust emissions from their Pilbara operations, 

including the establishment of a Dust Mitigation Working Group responsible for localised improvement 

initiatives, the Iron Ore Dust Management Awareness training package, governance processes and 

alternative dust suppression/capture trials for haul roads. These measures have already commenced 

and are not linked to a specific project.   

15.2.3. Holistic Conclusion  

The Proposal has been developed with the protection of pools, particularly Plunge Pool and the 

minimisation of impacts to major creeklines, caves and gorge gully habitats as the priorities for 

application of the mitigation hierarchy, including placing most of the above environmental values in 

MRZs/MEZs. Therefore, the assessment of the environmental effect of the Proposal as a whole does 

not require different or additional mitigation to the individual factor assessments. 

The holistic impact assessment identified that dust is not expected to have a significant impact on the 

environment as a whole but in the context of the potential for cumulative emissions in the Pilbara, the 

Proponent is committed to investigating ways to improve dust emissions.
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Figure 15-2
Holistic Impact Assessment

Landscape Perspective

Proposal design has avoided or 

minimised disturbance to important 

environmental values.

The combined effects on the 

environment as a whole are not greater 

or different than effects on individual 

factors and have been minimised 

through application of the mitigation 

hierarchy.

Holistic conclusion:

Plains and low hills with minor drainage still 
support values but are widespread and less 
unique. Infrastructure is preferentially located in 
these areas to minimise impacts on key 
landscape features.

Plains and low hills with minor drainage

Major creeks and semi-permanent pools are important for
multiple factors and can support the following values:

• Cultural and heritage significance

• Groundwater dependent ecosystems

• Higher density vegetation provides increased shelter and
foraging habitat

• Aquatic fauna and water resource for fauna including
Pilbara Olive Python

• Visual amenity

• Hydrological processes

To minimise impact to these overlapping values,
the Proposal includes:

• Footprint minimised (only 5 ha or 0.5 % of the footprint is within riparian 
vegetation areas)

• No increase to creek discharge

• Diversion proposed so that pools continue to fill at similar rate to pre-
mining

• Mine plan modified to protect groundwater levels at Plunge Pool

• Clearing reduced to as low as reasonably possible in Creekline Habitat

Major creeks and semi-permanent pools

Ridge lines and rocky gorges are important for multiple 
factors and can support the following values:

• Cultural and heritage significance and visual amenity

• Niche habitats for flora including Tetratheca 
butcheriana in the BS3 assessment area

• Caves that have heritage and/or habitat value as bat 
significant roosts

• Support ephemeral pools

• High significance Northern Quoll, Pilbara Leaf-nosed 
Bat, Ghost Bat and Pilbara Olive Python habitat

To minimise impact to these overlapping values, the 
Proposal includes:

• Clearing limits in Gorge/Gully and Debris Slope/Rocky
Outcrop habitats

• Mining and disturbance exclusion zones established
around important heritage areas, roosts and
Tetratheca butcheriana populations.

Ridge lines and rocky gorges

Brockman gorge

Major creeks and semi-permanent pools

Duck Creek

Plunge Pool

Typical Brockman plains landscape

Plains and low hills with minor drainage

Ridge lines and rocky gorges
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16. CUMULATIVE ENVIRONMENTAL IMPACT ASSESSMENT 

Cumulative environmental impacts are the successive, incremental, and interactive impacts on the 

environment of a proposal with one or more past, present and reasonably foreseeable future activities 

(EPA 2021f). The EPA (2021f) defines reasonably foreseeable future activities as: 

“Third party (or Proponent) activities which are already approved, are in a government approvals 

process, or are otherwise reasonably likely to proceed: 

• For proposals assessed at the level of environmental review – at the time an Environmental Review 

Document for a proposal is accepted 

• For proposals assessed at the level of assessment on referral information - at the time the final 

referral or required additional information is accepted 

• Existing activities that are reasonably expected to be ongoing”. 

16.1.1. Reasonably Foreseeable Projects  

There are several existing and reasonably foreseeable projects within 100 km of the Proposal and, more 

broadly within the Hamersley subregion of the Pilbara bioregion. These are listed in Table 16-1. 

Table 16-1: Reasonably Foreseeable Projects within the Hamersley Subregion  

Project* Status Location 

Rio Tinto Existing Brockman Operations (BS2, 
BS4 and Nammuldi-Silvergrass) (MS 131, 867, 
925 and 1000) 

Operational The approved footprint is 
within the Proposal 
Development Envelope 

Fortescue Metals Group (FMG) Eliwana Iron Ore 
Project (MS 1109) 

Commenced Adjacent to the north of the 
Development Envelope 

FMG Eliwana Railway (MS 1108) Commenced Adjacent to the north of the 
Development Envelope 

Flinders Mine Pilbara Iron Ore Project (MS 1014) Approved 15 km to the North of the 
Development Envelope 

Rio Tinto Western Turner Syncline (MS 1031) Operational 15 km to the south-east of 
the Development Envelope 

FMG Solomon Expansion (MS 1062) Operational 70 km to the north-east of 
the Development Envelope 

Rio Tinto Greater Paraburdoo Iron Ore Hub (MS 
1195) 

Approved 85 km to the south-east of 
the Development Envelope 

*Includes projects that have been approved but are yet to be implemented 

Further details of these projects are provided in Section 2. 

16.2. Summary of Cumulative Assessment of Key Environmental Factors  

Cumulative environmental impacts have been assessed for each factor. A summary of the cumulative 

impacts is provided below. 

16.2.1. Inland Waters  

Cumulative impacts associated with the Proposal (including approved and proposed operations) have 

been considered in assessing direct and indirect impacts (Section 6). The FMG Eliwana Iron Ore Mine 

(Eliwana Mine) is the only other project within the same surface and groundwater catchments as the 
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Proposal and, therefore, the cumulative impacts of the Proposal, existing Brockman operations, and the 

Eliwana Mine have been assessed. 

A groundwater supply borefield at the FMG Flying Fish deposit (Eliwana Mine) is located directly north 

of the BS1 assessment area, and therefore the Proponent’s groundwater modelling has included this 

abstraction in the cumulative assessment of groundwater drawdown. The modelling showed that the 

combined drawdowns increased the depth but not the extent of the predicted drawdown due to aquifer 

compartmentalisation. As no GDEs have been identified in this area or are likely to occur, given the 

topography, no significant environmental values are expected to be impacted by this potential 

cumulative impact. 

The cumulative surface water catchment loss in Boolgeeda Creek due to the Proposal and Eliwana Mine 

is 11.4%, with 8.1% loss estimated from the Eliwana Mine and 3.3% loss from the Proposal. The 

proportion of catchment loss to Boolgeeda Creek is the greatest in the vicinity of the BS1 assessment 

area, where the upper catchment is expected to be lost due to FMG’s Flying Fish deposit. Catchment 

loss in this area is anticipated to result in a runoff reduction of 18.5% in Boolgeeda Creek at this location 

(Rio Tinto 2021b). These changes will affect the depth and velocity of flood flows; however, catchment 

runoff is generally high in these rocky, arid environments, so the frequency of flooding is unlikely to be 

affected. No pools or surface water dependent ecosystems are identified in the upper reaches of 

Boolgeeda Creek. Therefore, no environmental values are expected to be impacted due to this 

reduction. 

16.2.2. Flora and Vegetation  

The Proposal will contribute to the following cumulative impacts at a regional scale: 

• Loss of native vegetation due to clearing 

• Loss of significant flora due to clearing. 

16.2.2.1. Native Vegetation  

The Proposal will clear up to 7,896 ha of native vegetation, of which approximately 7,715 ha is in good 

to excellent condition. Vegetation to be cleared within the Development Envelope comprises five 

vegetation associations mapped by Beard (Hamersley 18, 29, 82, 175 and 567). Each vegetation 

association within the Development Envelope represents approximately 1.3%, 4.9%, 0.6%, 5.6% and 

1.3% of the current pre-European extent within the Hamersley subregion. The cumulative impact is 

expected to contribute approximately 0.04% and 0.14% to vegetation clearing in the Pilbara region and 

Hamersley subregion, respectively (Section 7).  

The approved clearing footprint proposed under the Eliwana Mine project is 7,900 ha and covers three 

vegetation associations as mapped by Beard (1975). Two of these are also present within the 

Development Envelope; Hamersley 18 and Hamersley 82 (FMG 2018a). The relative disturbance to 

each vegetation association is not presented in the Eliwana Mine ERD; therefore, a conservative 

approach was undertaken for this assessment by assuming the entire disturbance is equally divided 

between associations 18 and 82. The Eliwana Railway Project quantifies the clearing of all five 

vegetation associations present within the Proposal’s Development Envelope (FMG 2018b).  

The conceptual footprint of the Rio Tinto Greater Paraburdoo Iron Hub proposal intercepts two 

vegetation associations shared with the Proposal (Rio Tinto 2020b). The potential cumulative impacts 

on vegetation associations within the Hamersley subregion are presented in Table 7-18 as preliminary 

estimates only.  

The assessment shows that the Proposal will have negligible cumulative effects at these scales, with 

96.2% or more of pre-European extents remaining within the Hamersley subregion following the 

implementation of the Proposal and reasonably foreseeable projects. The maximum impact of clearing 

will be associated with Hamersley 175 at 3.5%, with the Proposal contributing 1.9% (Table 7-18). There 

are no significant impacts to any vegetation associations from the cumulative disturbance of reasonably 
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foreseeable projects. This is because less than 4.0% of each vegetation association in the Hamersley 

subregion is contained within the Conceptual Footprint of the Proposal and the relevant project 

development envelopes. 

The National Objectives and Targets for Biodiversity Conservation include avoiding clearance of existing 

vegetation with a pre-European extent of below 30% (Commonwealth of Australia 2001). Following the 

implementation of the Proposal and cumulative impacts from approved projects, at least 96% of pre-

European extent for each vegetation association will remain in the State (Table 7-18).  

Clearing of vegetation in good to excellent condition is considered a significant impact even though the 

remaining extent of vegetation associations potentially impacted by the Proposal and their 

representation in areas managed for conservation indicates no significant residual impacts on 

vegetation at the regional scale as per the EPAs cumulative environmental impacts of development in 

the Pilbara region (EPA 2014). This clearing is proposed to be offset as per Section 13.  

16.2.2.2. Cumulative Impacts on Significant Flora  

Thirteen species of priority flora are estimated to have the potential to be impacted cumulatively by the 

Proposal with other projects nearby. The estimated numbers potentially impacted by other reasonably 

foreseeable projects include all individuals within their Development Envelopes, not the disturbance 

footprints indicated by publicly available information and are considered conservative.  

Implementation of the Proposal will remove from the region approximately: 

• 11.5% of known Hibiscus sp. Mt Brockman (E. Thoma ET 1354; P1) 

• 20.5% of known Ipomoea racemigera (P2)  

• 10.7% of Pentalepis trichodesmoides subsp. hispida (P2). 

The known extent of these species has been calculated based on Rio Tinto’s Database, which includes 

records of Priority flora species across the Pilbara region. Given over 90% of Pentalepis 

trichodesmoides subsp. hispida (P2) and 65% of Hibiscus sp. Mt Brockman (E. Thoma ET 1354; P1) 

and Ipomoea racemigera (P2) records will remain intact in the region; these cumulative impacts are not 

considered significant. 

Cumulative impacts to known records of Aristida jerichoensis var. subspinulifera (P3), Eremophila 

magnifica subsp. velutina (P3), Grevillea saxicola (P3), Indigofera rivularis (P3), Ptilotus subspinescens 

(P3), Rhagodia sp. Hamersley (M. Trudgen 17794) (P3), Rostellularia adscendens var. latifolia (P3), 

Sida sp. Barlee Range (S. van Leeuwen 1642) (P3), Sida sp. Hamersley Range (K. Newbey 10692) 

(P3), Themeda sp. Hamersley Station (M.E. Trudgen 11431) (P3), Acacia bromilowiana (P4), 

Eremophila magnifica subsp. magnifica (P4) and Goodenia nuda (P4) will be less than 30% across 

regional records following the Proposal. Since over 70% of the species records will remain intact in the 

region these cumulative impacts are not considered significant. 

Approximately 42.3% of known Triodia basitricha (P3) and 40.4% of known Astrebla lappacea (P3) have 

the potential to be removed from the region following the implementation of the Proposal and other 

reasonably foreseeable projects. Most of the records which have the potential to be removed occur 

within the Development Envelopes of other proposals. Only 4% and 1% of the total known Triodia 

basitricha and Astrebla lappacea populations, respectively, have the potential to be impacted by the 

Proposal. The majority of Triodia basitricha occur within the Eliwana Mine development envelope (34% 

of known individuals), and the majority of Astrebla lappacea occur within the FMG Eliwana Railway 

Project Development Envelope (39% of known individuals). However, the Proponents of these projects 

have committed to avoiding or minimising the impacts on these species. The FMG Eliwana Railway 

Project (MS 1109) includes a condition requiring the Proponent to avoid, where possible, or minimise 

impacts, to this species. Thus, it can be anticipated that disturbance will be kept to a minimum such that 

the status of the species will not be affected.  
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Cumulative impacts of significant flora species within the Development Envelope that occur across 

multiple nearby projects are not likely to alter the status of any Priority flora species within the 

Development Envelope. Therefore, cumulative impacts are not expected to be significant.  

16.2.3. Terrestrial Fauna  

The Proposal will contribute to cumulative regional impacts on fauna habitats and species in the 

Development Envelope. All significant fauna species that occur, or are likely to occur, within the 

Development Envelope may be affected by cumulative impacts from existing or foreseeable projects. 

Table 8-20 identifies the occurrence of significant species within other project areas within 100 km of 

the Proposal. Existing and reasonably foreseeable projects within the region that may contribute to 

cumulative impacts along with the Proposal are described in Table 16-1. 

However, these species occur widely in the Hamersley sub-region and can move through the local 

landscape. The retention of high significance habitat will help maintain the significant fauna species in 

the area. The loss of high significance habitats for MNES is considered a significant residual impact for 

this and other projects and will be offset through the PEOF. Projects under the PEOF will be designed 

to provide conservation benefits for these species in the Hamersley sub-region. 

Clearing for the Proposal has the potential to result in habitat fragmentation. The impact of fragmentation 

has the potential to be most apparent within the BS1 assessment area as a cumulative effect given the 

proximity to the adjacent Eliwana Mine project, creating a potential barrier to fauna dispersal to the north. 

However, the connected habitat extends throughout the Development Envelope and into the areas 

surrounding the Proposal and adjacent project. The presence of connected habitat outside the 

Development Envelope is expected to reduce the significance of the fragmentation on fauna in the area.   

The estimated cumulative impacts from this Proposal and reasonably foreseeable projects on the land 

systems within the Hamersley subregion are anticipated to total 122,796 ha (3%; Table 8-16). This 

Proposals contribution is 7,896 ha (0.2%). The cumulative impacts on land systems are small (the 

highest loss is 6% within the Rocklea Land System with 41,044 ha). Therefore, the full range of habitat 

types associated with these land systems will remain in the Hamersley subregion.  

The cumulative loss of vegetation and fauna habitat as a result of mining in the Hamersley sub-region 

is recognised as a potentially significant residual impact and therefore is addressed through the PEOF. 

16.2.4. Subterranean Fauna  

The Brockman Syncline aquifer system is primarily a closed system with little connection with the 

surrounding lithologies; therefore, only Proposals within the confines of the aquifer system (stygofauna) 

or Proposals situated close to the Proposal (troglofauna) will result in cumulative impacts. 

16.2.4.1. Stygofauna 

Considering cumulative impacts (combined direct impacts of historical mining and future mining 

operations, evaporative losses from proposed pits at 2350 and impacts from other 3rd Party projects), 

approximately 55% of BWT habitat will be impacted within the syncline. Broken down per area, this 

represents: 

• Approximately 65% of suitable habitat BWT within the BS1 assessment area 

• Approximately 64% of suitable habitat BWT within the BS2 assessment area 

• Approximately 48% of suitable habitat BWT within the BS3 assessment area 

• Approximately 42% of suitable habitat BWT within the BS4 assessment area. 

Despite the reduction to the extent and thickness of saturated BWT habitats throughout most sections 

of the syncline, 3D modelling revealed significant areas of habitat will remain intact and suitable for 

stygofauna species.  
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As discussed in Section 9 twenty-one stygofauna taxa were considered ‘at risk’ of direct or cumulative 

impacts throughout the Development Envelope. The direct and cumulative impacts to these taxa are 

expected to be medium too low for the majority of these taxa, while only three taxa (Paramelitidae `sp. 

Biologic-AMPH012` within the BS2 assessment area and Brevisomabathynella `sp. B03` and 

Parabathynellidae `sp. Biologic-PBAT003`within the BS1 assessment area) was considered at high risk 

under the cumulative impact scenario. Analysis has, however shown that sufficient habitat remains in 

and around these species. 

Neither the proposal's direct nor cumulative impacts are likely to completely remove suitable habitats 

for any of these stygofauna species; therefore, the stygofauna species recorded from the Development 

Envelope are expected to persist following the implementation of the Proposal. 

16.2.4.2. Troglofauna 

Following consideration of cumulative impacts (combined direct impacts of historical mining and future 

mining operations and 3rd party impacts), 3D modelling shows only minor changes in habitat thickness, 

extent, or connectivity throughout the syncline under the cumulative scenario, with extensive areas of 

prospective AWT habitat that remain unaffected. Furthermore, vast prospective AWT habitats are likely 

to exist outside of the 3D modelling boundary. 

The impact rankings of troglofauna taxa are the same under the proposed and cumulative scenarios. 

Impacts to 11 troglofauna taxa were ranked as ‘medium’, while impacts to 38 troglofauna taxa were 

ranked as ‘low’. None of the impacts on troglofauna species values were considered ‘high’. Therefore, 

the troglofauna species recorded from the Development Envelope are expected to persist following the 

Proposal's implementation. 

16.2.5. Air Quality  

16.2.5.1. Dust  

Modelling predicted dust contributions from the Proposal addressed scenarios with and without 

background concentrations. Therefore, the scenarios incorporating background data are considered to 

provide the basis for assessing the cumulative impact from past and present emissions sources 

(ETA 2021).  

Additional future emissions from other nearby reasonably foreseeable sources include yet-to-be-

developed parts of the Eliwana Mine, located along the northern border of the Development Envelope 

adjacent to the BS1 assessment area. The Proponent considers no other reasonably existing or 

foreseeable project to be near enough to contribute to cumulative dust emissions. Cumulatively, the 

Proposal, the existing Brockman operations and the Eliwana Mine will emit approximately 45 kt of PM10 

particulates per annum. As discussed in Section 10.6.1 dust concentrations are not expected to impact 

sensitive receptors in the vicinity of the Proposal significantly. 

16.2.6. GHG Emissions  

Mine production included in the Proposal will sustain rather than increase annual ore throughput 

associated with existing operations within the Development Envelope. The Proposal will increase the 

total mine life as the existing approved mines reach the end of their productive life and are eventually 

replaced by the new mine pits associated with the Proposal. Therefore, the Proposal represents a 

continuation of iron ore mining. As a result, the Amended Proposal is expected to contribute 

approximately 231,661 t CO2-e per annum (average), as follows: 

• Scope 1 emissions: 199,122 t CO2-e per annum (including land clearing) 

• Scope 2 emissions: 32,539 t CO2-e per annum.  

Through the LOM, the Amended Proposal is expected to contribute 5,330,943 t CO2-e Scope 1 and 2 

emissions. 
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Intensity benchmarking shows the emissions intensity of the Proposal is lower than many of the 

domestic iron ore mines due to design decisions and continued commitment to the mitigation measures 

in place relating to GHG emission management. The total GHG emissions from the Proposal is expected 

to be reduced by approximately 2,100,000 t CO2-e through incorporations and adoptions of the best 

practice designs and best practice measures throughout the LOM.  

16.2.7. Social Surroundings  

The Proposed Amendment has the potential to contribute to cumulative impacts to Social Surroundings 

values at a regional scale through: 

• Alteration of visual amenity of the local area 

• Increase of dust in the local area 

• Increase noise and vibration in the local area 

• Alteration of surface water regimes in the local area 

• Loss of culturally significant native vegetation and fauna habitat 

• Potential disturbance to sites of cultural significance or to Aboriginal heritage places 

The Proponent aims to avoid impacting Heritage Places and places of cultural significance (where 

practical) and develop appropriate mitigation strategies through ongoing consultation with the Puutu 

Kunti Kurrama, and Pinikura People, and the Muntulgura Guruma People. Where the Proponent cannot 

avoid direct impact on Heritage Places, the Proponent will seek the relevant Heritage Approvals under 

the AH Act and ACH Act.  

Consultation to date with the Puutu Kunti Kurrama and Pinikura People and the Muntulgura Guruma 

People (and guided by best practice and Social Surroundings guidelines) has informed the development 

of SCHMPs for the Proposal that aims to: 

• Establish frameworks and processes to identify social, cultural, and heritage values in consultation 

with the Puutu Kunti Kurrama and Pinikura and the Muntulgura Guruma Traditional Owners  

• Avoid where possible and minimise disturbance to culturally significant places, including Heritage 

Places 

• Proactively manage and minimise potential indirect impacts, including visual, noise, dust and 

vibration impacts to places of cultural significance 

• Where possible, maintain access to Country (including places of cultural significance) 

• Minimise unauthorised access to places of cultural significance and Heritage Places by employees 

and contractors 

• Avoid where possible and minimise impacts to culturally significant flora and fauna 

• Avoid where possible and minimise changes to hydrological regimes, including impacts to water 

level/quantity, water quality, or modification of flow paths, at culturally significant water sources 

• Establish a framework for ongoing consultation with the Puutu Kunti Kurrama and Pinikura and the 

Muntulgura Guruma Traditional Owners through the life cycle of the Proposal regarding 

implementation and compliance of the SCHMP. 

Engagement and consultation with the Puutu Kunti Kurrama and Pinikura People and the Muntulgura 

Guruma People is ongoing to further inform the Proponent's understanding of the potential impacts to 

social surroundings values within and surrounding the Proposal. 

16.3. Predicted Cumulative Outcomes 

Based on the above assessment, the Proponent does not consider that the Proposal presents a 

significant risk relative to current, proposed or cumulative impacts for each key environmental factor. 
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Further, as discussed throughout this document, it is considered that the existing obligations and 

commitments prescribed under a range of regulatory instruments and decision-making processes are 

appropriate to manage potential cumulative impacts associated with the Proposal, in addition to new 

conditions proposed for consideration by the EPA. 
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Appendices 

APPENDIX A: EXECUTIVE SUMMARY 

A.1: Other Matters Required by Schedule 4 of the EPBC Regulations  
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I.2: Social and Cultural Heritage Management Plan for the Muntulgura Guruma People – 
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