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Envelope to the east of Mesa B provide drinking opportunities for a range of species 
along with attracting prey for predators.  In relation to MNES, the River habitat provides: 

• Foraging and dispersal habitat for the Northern Quoll
• Foraging and dispersal habitat for the Pilbara Leaf-nosed Bat and Ghost Bat
• Shelter, foraging and dispersal habitat for the Pilbara Olive Python (Robe River

only)
• Foraging and dispersal habitat for the Pilbara Olive Python (Warramboo Creek).

Note that Warramboo Creek is not considered to be potential shelter habitat for
the Pilbara Olive Python due to the lack of permanent water.

12.3.2.3 Mesa Plateau 

The elevated flat top hills of the Mesa Plateau habitat generally have low vegetation 
complexity which results in low diversity of microhabitats, such as leaf litter for refuge and 
shelter.  In relation to MNES, the Mesa Plateau habitat provides some foraging and 
dispersal habitat, for the Northern Quoll, Pilbara Leaf-nosed Bat and Ghost Bat (MWH 
2015a). 

12.3.2.4 Hills 

The Hills habitat type is widespread and common throughout the Pilbara region.  This 
habitat generally has low vegetation complexity and therefore low diversity of 
microhabitats.  In relation to MNES, the Hills habitat provides some foraging and 
dispersal habitat for the Northern Quoll, Pilbara Leaf-nosed Bat, Ghost Bat and Pilbara 
Olive Python but overall is considered to be of limited value to MNES (MWH 2015a). 

12.3.2.5 Plains 

The Plains habitat type is widespread and common throughout the Pilbara region.  In 
relation to MNES, the Plains habitat provides limited foraging and dispersal habitat for the 
Northern Quoll, Pilbara Leaf-nosed Bat, Ghost Bat and the Pilbara Olive Python. 
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12.3.3 Northern Quoll 

The Northern Quoll was originally found across northern Australia from the North-West 
Cape of WA to south-east Queensland; however, its abundance has significantly declined 
in recent years.  The primary cause of the recent decline in this species across northern 
Australia has been death from predation attempts on the toxic introduced Cane Toad 
(Rhinella marina), resulting in the collapse of some Northern Quoll populations in 
Queensland and the Northern Territory (Tingley et al. 2013 cited in DBCA 2018b).  Cane 
toads have not yet reached the Pilbara, but are projected to naturally colonise the Pilbara 
mainland (and potentially its offshore islands) between 2026–2064 (Kearney et al. 2008 
and Tingley et al. 2013 cited in DBCA 2018b). 

The Northern Quoll is now restricted to five regional populations across Queensland, the 
Northern Territory and the Kimberley and Pilbara in Western Australia on both the 
mainland and offshore islands (DotEE 2017a).  The Pilbara population of Northern Quoll 
is separated from the Kimberley population by approximately 500 km of arid Great Sandy 
Desert and is genetically distinct (DBCA 2018b).  Both the mainland Pilbara and 
Kimberley populations of Northern Quolls retain high levels of genetic diversity and show 
no evidence of recent or long-term population bottleneck.  This indicates that despite 
habitat fragmentation and population decline, the Pilbara population has not yet suffered 
a loss in genetic diversity (DBCA 2018b).   

Primary areas of Northern Quoll occupation in the Pilbara include the western edge of the 
Hamersley Ranges, in the granite outcrops of the Abydos Plain, and in the more rugged 
areas of the Chichester Ranges (Molloy et al. 2017).  Molloy et al. (2017) also identified a 
high potential for Northern Quoll to occur within the eastern Pilbara where very few 
records currently exist due to low survey effort. 

Northern Quoll are strongly associated with rocky habitats which are used for shelter and 
denning purposes with surrounding vegetated habitats used for foraging and dispersal 
(DotEE 2017a).  Recent studies have confirmed that Pilbara Northern Quolls are broadly 
carnivorous but are largely opportunistic in their diet and were recorded to consume 
vertebrates (mammals, birds, reptiles, frogs), as well as arthropods, molluscs, fruit, and 
carrion (DBCA 2018b). 

Rocky habitats adjoining drainage lines have a heightened level of importance given the 
close proximity of denning habitat to foraging and dispersal areas.  A large area of habitat 
for this species is protected within the Millstream-Chichester National Park and the 
Karijini National Park located approximately 110 km north-east and 215 km south-east of 
the Development Envelope respectively.   

There are 4,153 records of Northern Quoll from the Pilbara (DBCA 2018b).  The majority 
of these are recent records; only 315 records date back further than 2009.   

Northern Quoll are common in the Robe Valley (Figure 12-2) and have been recorded in 
historical mining areas in this area, particularly where mesa escarpments are largely 
intact.  Astron (2016) recorded the Northern Quoll numerous times during a survey in the 
East Deepdale and Middle Robe region approximately 60 km east of the Development 
Envelope. The majority of these records were from the Breakaway habitat type (45 
records), with some records from the Riverine (13), Stony Hills and Slopes (two) and 
Mesa (seven) fauna habitats.  The results indicate the species’ reliance upon rocky 
terrain habitat for shelter and denning.  Similarity measures of species assemblages 
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amongst sites showed the Breakaway fauna habitat type to be statistically different and 
unique to other fauna habitat types for mammal species including the Northern Quoll.  
This is likely due to the number of micro-niches that provide shelter and denning 
opportunities in this habitat type.  The Breakaway habitat was, therefore, considered 
highly suitable for the Northern Quoll while the Mesa, Riverine and Drainage habitats that 
act as ecological linkage corridors and may provide refuge and foraging opportunities 
were considered to be areas of moderate suitability (Astron 2016).  Overall the results of 
the survey indicate Northern Quoll are utilising intact escarpments around previously 
impacted sites and that a resident Northern Quoll population is present in the East 
Deepdale/Middle Robe region within the Breakaway habitat type (Astron 2016).   

MWH (2015a) recorded evidence of the Northern Quoll at 23 sites in the western portion 
of the Development Envelope (Figure 7-4).  All records were in close proximity to rocky 
substrate associated with Mesa B and Mesa C, and the adjacent Robe River (MWH 
2015a).  Surveys conducted in 2004 and 2005 for the approved activities recorded 
Northern Quoll on the Mesa B scarp and in a cave and gorge at Mesa A (Biota 2005b, 
2006d).  Rio Tinto have a total of 42 records of Northern Quoll from within the 
Development Envelope (Figure 12-3): 

• 25 records from Breakaways and Gullies habitat 
• 12 records from the Mesa Plateau or Rocky Slopes habitat units but all of these 

records were within 10 m of the Breakaways and Gullies habitat units 
• Two from Major River habitat 
• Two from previously disturbed areas 
• One from Plains habitat unit, approximately 50 m from the nearest Breakaways 

and Gully habitat. 

There are an additional 115 null records which are largely from plains, plateau and river 
habitats with 19 null records from Rocky Slopes.  The Northern Quoll records and null 
records indicate that, consistent with the regional information described above, the local 
occurrence of Northern Quolls in the Development Envelope is strongly associated with 
rocky habitat.   

An additional 92 records are known within 50 km of the Development Envelope, with the 
nearest approximately 2 km to the south (Biota 2011c).  The multiple Northern Quoll 
recordings (cameras/trapped individuals) of multiple individuals across multiple sites in 
the baseline fauna surveys conducted in the western portion of the Development 
Envelope indicate that the Northern Quoll population in the western portion of the 
Development Envelope may be classifiable as a ‘population important for the long-term 
survival’ of the species as defined by DoE (2016).  A full summary of policy/guidance 
relevant to the Northern Quoll is provided in Section 7.6.2.1. 

Habitat defined as critical to the survival of the Northern Quoll (DoE 2016) includes all 
habitat within the modelled distribution of the Northern Quoll which provides 
shelter/breeding and/or dispersal and foraging habitat associated with or connecting 
populations important for the long-term survival of the Northern Quoll.  This definition is 
broad and includes the majority of the western portion of the Development Envelope. 
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All habitat that provides shelter for breeding, refuge from fire/or predation and potential 
poisoning from the Cane Toad, (Rhinella marina) is considered to be ‘habitat critical to 
the survival’ of the species and usually occurs in the form of (DoE 2016): 

• Rocky habitats such as ranges, escarpments, mesas, gorges, breakaways, 
boulder fields, major drainage lines or treed creek lines 

• Structurally diverse woodland or forest areas containing large diameter trees, 
termite mounds or hollow logs 

• Offshore islands where the Northern Quoll is known to exist. 

Rocky habitats are present in the western portion of the Development Envelope; surveys 
indicate that the Breakaways and Gullies habitat and portions of the River habitat (Robe 
River) have the potential to provide denning/shelter habitat for the Northern Quoll (MWH 
2015a), and therefore are classifiable as ‘habitat critical to the survival of the species’. 

Habitat defined as critical to the survival of the Northern Quoll (DoE 2016) includes all 
habitat within the modelled distribution of the Northern Quoll which provides 
shelter/breeding and/or dispersal and foraging habitat associated with or connecting 
populations important for the long-term survival of the Northern Quoll.  This definition is 
highly inclusive and could be considered to include all foraging/dispersal habitat in the 
vicinity of multiple records of Northern Quoll.  The local population of Northern Quoll has 
a strong association with the Breakaways and Gullies habitat and portions of the River 
habitat (Robe River).  Based on the evidence from the Robe Valley data (Astron 2016) 
and locations of records in the Development Envelope, the critical habitat locally is 
considered to comprise the Breakaways and Gullies habitat and portions of the River 
habitat (Robe River).  This is consistent with the conclusion of MWH (2015a) that the 
most important habitats in the western portion of the Development Envelope are 
considered to be the Breakaways and Gullies and River habitats, which provide high 
value denning/shelter habitats associated with caves and rocky overhangs and/or 
enhanced foraging opportunities due to the availability of water.  Other foraging and 
dispersal habitat within the Development Envelope is considered widespread and low 
value and not considered critical to the survival of the species.   

The River habitat provided by the ephemeral Warramboo Creek is further than 2 km from 
potential denning habitat and the nearest Northern Quoll record is approximately 7 km 
from Warramboo Creek.  Although the section of Warramboo Creek within the western 
portion of the Development Envelope may provide foraging and dispersal habitat for the 
Northern Quoll (Astron 2018a), its habitat value is much less than that of the Robe River, 
and it is not likely to be used for denning purposes.  This habitat is not considered critical 
to the survival of the species. 
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Estimates of the home range of Northern Quoll vary and are likely to be affected by 
factors such as habitat and seasonality. Home ranges are expected to be smaller in well 
connected rocky habitats (such as the area near Mesas A, B and C) than in areas where 
rocky habitats are isolated in the landscape and home ranges of males are expected to 
be greater in the breeding season than in the non-breeding period.  A 2015 study in an 
area 143 km north-west of Newman in the Pilbara, estimated Northern Quoll home 
ranges to be 58ha for males and 13.4 ha for females (Henderson 2015).  DotEE’s 
Species Profile and Threats Database profile for Northern Quoll describes the estimated 
home range of the species as greater than 100 ha for males and 35 ha for females based 
on a radio tracking and live trapping study undertaken in lowland savannah of Kakadu 
National Park (Oakwood 2002).   

Threats to the Northern Quoll include ingestion of the Cane Toad and its lethal toxin, 
removal, degradation and fragmentation of habitat (including impacts from pastoral 
activities), inappropriate fire regimes, predation following fire, weeds and feral predators 
(DoE 2016; DotEE 2017a). 
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12.3.4 Pilbara Leaf-nosed Bat 

The Pilbara Leaf-nosed Bat population that occurs in the Pilbara and upper Gascoyne is 
considered to be one interbreeding biological population of genetic divergence which is of 
national significance (TSSC 2016a).  The Pilbara Leaf-nosed Bat has been recorded 
throughout the Robe Valley (Figure 12-4) and occurs in colonies concentrated around 
significant roosting sites, often associated with disused mining infrastructure such as 
abandoned adits (manmade horizontal shafts).  Most of the known natural roosting sites 
coincide with areas of current or future interest for mining development; hence mining 
activities are an identified threat to Pilbara populations of the species.   

The Pilbara Leaf-nosed Bat is restricted to deep roosting caves and mine adits with 
stable, warm and humid microclimates.  The Pilbara Leaf-nosed Bat is known to have a 
typical dry season foraging range up to 20 km from its primary roost caves (Bat Call WA 
2016) but may forage at greater distances if suitable water sources are available.  It also 
appears to range nomadically from roost sites when wet season conditions allow it to use 
other caves but is likely to return to its primary roosting location in dry periods.  

The Pilbara Leaf-nosed Bat is most often observed in flight over waterholes, up to 3 m 
above the land surface, but sometimes within centimetres of the ground.  In the Pilbara, 
the species has been observed in Triodia hummock grasslands covering low rolling hills 
and shallow gullies; within scattered Eucalyptus camaldulensis along the creeks; over 
small watercourses amongst granite boulder terrain; over pools and low shrubs in 
ironstone gorges; and above low shrubs and around pools in gravelly watercourses with a 
Melaleuca overstorey (DotEE 2018).  As with all cave-roosting bats, the Pilbara Leaf-
nosed Bat has separate diurnal and nocturnal habitats including roosting sites and 
foraging sites.  Roosting sites may occur in rocky breakaways, scarps and gorges as 
these areas have the greatest potential to support relatively warm humid microclimates.  

The underground refuges used by the Pilbara Leaf-nosed Bat have been prioritised by 
TSSC (2016a): 

• Permanent diurnal roosts (Priority 1) - considered as critical habitat that is 
essential for daily survival 

• Non-permanent breeding roosts (Priority 2) - considered as critical habitat that is 
essential for daily and long-term survival 

• Transitory diurnal roosts (Priority 3) - considered as critical habitat that is 
essential for daily and long-term survival 

• Nocturnal refuge (Priority 4) - not considered critical habitat, but important for 
population persistence in a local area. 

The type and quality of potential foraging habitat surrounding known or suspected roost 
sites can also be critical to the survival of the Pilbara Leaf-nosed Bat. However, given the 
lack of understanding around which habitats are required to sustain a roosting colony, 
critical foraging habitat is difficult to define (TSSC 2016a).  Instead, foraging habitats 
used by the Pilbara Leaf-nosed Bat can be categorised as follows (TSSC 2016a): 

• Gorges with pools (Priority 1) 
• Gullies (Priority 2) 
• Rocky outcrops (Priority 3) 
• Major watercourses (Priority 4) 
• Open grassland and woodland (Priority 5). 
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A full summary of policy/guidance relevant to the Pilbara Leaf-nosed Bat is provided in 
Section 7.6.3.1.  

The Pilbara Leaf-nosed Bat has been recorded from 42 call records across 32 locations  
in the western portion of the Development Envelope (Figure 12-5).  The timing and 
location of call records and the species’ expected patterns of movement indicate that the 
bats originate from a diurnal roost outside the Development Envelope and are consistent 
with the species foraging along the River habitat of the Robe River and Warramboo 
Creek, and within Gullies and Breakaway habitat.  This species may also utilise 
temporary nocturnal caves within the western portion of the Development Envelope.  

The most significant habitats in the western portion of the Development Envelope for the 
species are the Breakaways and Gullies habitat and the River habitat; these areas 
represent foraging habitat and potential nocturnal refuges.  The null records on Figure 
12-5 show little use of the Plains by Pilbara Leaf-nosed Bat.  Overall, the data show the 
Pilbara Leaf-nosed Bat has a strong association with the Breakaways and Gullies habitat 
and River habitat.  Given the number of records of Pilbara Leaf-nosed Bat locally and 
their strong association with Breakaways and Gullies and River habitat, it is considered 
that an appropriate definition of critical habitat locally is the Breakaways and Gullies 
habitat and River habitat. 
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12.3.5 Ghost Bat 

The Ghost Bat roosts during the day in caves, rock crevices and abandoned mine shafts 
or abandoned adits.  Roost sites used permanently are generally deep natural caves or 
disused mines with a relatively stable temperature of 23-28oC and humidity above 50%.  
Individuals require a range of cave sites and move between roosts seasonally or 
according to weather conditions.  Populations are widely dispersed when not breeding 
and concentrate in relatively few roost sites when breeding (TSSC 2016b).   

The Ghost Bat utilises three types of roost regularly:  

• Nocturnal roosts (or feeding sites) are used only at night, either habitually or for 
transitory visits.  They are typically shallow, poorly insulated caves and shelters 
that are well lit during the day (Bat Call WA 2016).  The Ghost Bat hunts at night 
and uses nocturnal caves to consume prey it has captured in the surrounding 
area 

• Diurnal roosts (or day roosts) are caves and mine adits that are deeper and more 
complex than nocturnal roosts. They typically have one or more large chambers 
at or beyond the twilight area with additional fissures or chambers at the rear in 
the fully dark regions.  They have a minimum roof height in the chambers of 2 to 
3 m providing protection from attack by terrestrial predators.  They are often at 
mid-levels or lower in the strata making them well insulated.  The stable 
temperature and elevated humidity of these caves relative to the ambient 
conditions create physiologically benign conditions (McKenzie and Bullen 2009) 

• Maternity roosts are diurnal roosts that usually include an interior chamber that 
rises towards the rear trapping warmer, more humid air at the top.   

To persist in an area, the Ghost Bat requires a group of caves/shelters that provide 
diurnal and nocturnal sites and a gully or gorge system that opens onto a plain or riparian 
line that provides good foraging opportunities.  The persistence of the species in the 
Pilbara is believed to depend on the availability of diurnal roosts that have stable 
temperature and humidity (TSSC 2016b).   

Studies undertaken by Biologic (2016) indicate that groups of Ghost Bats move about 
within a local area and that multiple groups may use a cave.  Biologic (2016) note that 
there generally isn’t a continuous presence of Ghost Bats in any one cave and that it is 
rare to encounter a maternity group despite visiting the most suitable recorded caves in 
an area across a number of breeding seasons.  Field observations in the vicinity of the 
proposed Mining Area C Development, approximately 100 km north-west of Newman in 
the Pilbara region, suggest that maternity groups may use different maternity roosts 
across different seasons (Biologic 2016).  In particular, a maternity group was recorded in 
2015 in a small cave that had previously shown little evidence of Ghost Bat occupancy.  
Hormone analysis showed scats from numerous caves across the area contained 
progesterone levels consistent with pregnancy thus indicating that the concept of a 
centralised maternity roost may not be applicable in the Pilbara region.  Further 
information on Ghost Bat activity in the Pilbara and their use of caves in historical mining 
areas in the Robe Valley is provided in Section 7.6.4.3. 

Ghost Bat individuals generally return to the same foraging areas each night.  The Ghost 
Bat can have a relatively small nightly foraging range (up to 2 km from the roost) 
(Tidemann et al. 1985; Pettigrew et al. 1986), but has the flight capability to range widely 
(Bullen and McKenzie 2002), perhaps tens of kilometres in a night. This is evident from 
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genetic markers, which suggest that males are particularly likely to disperse long 
distances throughout the landscape (Worthington-Wilmer et al. 1994). 

Foraging Ghost Bats use echolocation during flight to detect prey and use passive sit-
and-wait hunting techniques using eyesight to scan for prey from roosts up to 3 m above 
the ground, such as rocky overhangs and tree branches (MWH 2015a; TSSC 2016b). 

The approved conservation advice for the Ghost Bat (TSSC 2016b) identifies the key 
threat to the species as the destruction of, or disturbance to, known roosts and nearby 
areas.  A full summary of policy/guidance relevant to the Ghost Bat is provided in Section 
7.6.4.1. There are currently no defined criteria for habitat critical for the survival of the 
species, or identified important populations; however, the population in the Pilbara is 
genetically distinct from other geographically isolated populations, and contains up to 
29% of the current estimated number of Ghost Bat individuals.  Current population trends 
indicate that the WA population is likely to decline by over 30% in the future, with local 
extinctions predicted in the central and eastern Hamersley Range (TSSC 2016b).  The 
approved conservation advice (TSSC 2016b) for the Ghost Bat identifies the primary 
conservation actions as: 

• Protection of roost sites from mining, human disturbance and collapse 
• Replacement of the top strands of barbed wire in fences near roost sites with 

single-strand wire. 

The Ghost Bat has a patchy distribution in the Pilbara with a regional Pilbara population 
estimated at 1,500 to 2,000 individuals (Bat Call 2017a; Appendix 8).  The Ghost Bat is 
common in the Robe Valley (Figure 12-6), and is often recorded in groups of up to 20 
individuals (Bob Bullen pers comm, in MWH 2015a).  The most significant habitats in the 
western portion of the Development Envelope for the species are the Breakaways and 
Gullies habitat, including the mesa escarpments, and the River habitat (Figure 12-5); 
these areas represent potential roost habitat and foraging habitat.  A total permanent 
population of 15 to 20 individuals is estimated across caves on Mesa B and Mesa C 
within the western portion of the Development Envelope (Bat Call WA 2016).  Mesa B is 
considered to contain one diurnal/potential maternal roost and 12 nocturnal roost caves, 
while Mesa C contains one potential diurnal roost and eight nocturnal roost caves (Bat 
Call WA 2017a).  Two caves have been recorded at Mesa A, one of which was originally 
thought to be a potential diurnal roost; however, further assessment considering the 
dimensions of the caves has indicated that both of the caves at Mesa A are likely 
nocturnal roost caves (Bat Call WA 2017a).  
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12.3.6 Pilbara Olive Python 

The Pilbara Olive Python is restricted to ranges within the Pilbara region including the 
Hamersley Range and islands of the Dampier Archipelago.  It is widespread in the region 
and occurs as scattered populations; it is known to occur at more than 60 locations 
across the Pilbara (G. Humphreys, Biota Environmental Sciences, pers. comm. 2012), 21 
of which are currently recognised in the Commonwealth Conservation Advice (TSSC 
2008) including populations at Pannawonica, Millstream, Tom Price and the Burrup 
Peninsula.  The species has been recorded throughout the Robe Valley (Figure 12-7). A 
large area of habitat for this species is protected within the Millstream-Chichester 
National Park and the Karijini National Park located approximately 110 km north-east and 
215 km south-east of the western portion of the Development Envelope respectively. 

The Pilbara Olive Python is predominantly found in rocky areas, showing a preference for 
gorges with streams and permanent pools.  Individuals spend the cooler winter months 
hiding in caves and rock crevices away from water sources, and the warmer summer 
months moving around widely, usually in close proximity to water and rock outcrops.  The 
species uses waterholes to hunt and ambushes prey on animal trails or by striking from a 
submerged position in water holes (TSSC 2008; MWH 2015a; DotEE 2017c).  Individuals 
occupy distinct home ranges and males can travel distances of up to 4 km during the 
breeding season (June to August) to locate females.  A summary of policy/guidance 
relevant to the Pilbara Olive Python is provided in Section 7.6.5.1. 

The Pilbara Olive Python was recorded at one location adjacent to the Robe River in the 
western portion of the Development Envelope (MWH 2015a).  Numerous records of the 
species exist in similar Riverine habitats within 50 km of Mesas B and C (MWH 2015a).  
The River habitat in the western portion of the Development Envelope is considered likely 
to support foraging and dispersal of the species.  The Breakaways and Gullies habitat 
present in the western portion of the Development Envelope is likely to provide breeding, 
shelter and foraging habitat, particularly areas adjacent to the two semi-permanent pools 
in the Robe River to the east of Mesa B. 
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12.4 Potential impacts on MNES 

The following provides a summary of aspects of the Proposed Change which may result 
in direct and indirect impacts to MNES.  Further description of potential impacts is 
provided in Section 7.6. 

12.4.1 Loss of habitat due to clearing 

Clearing will remove up to 3,000 ha of fauna habitat, disturbing foraging habitat and 
potentially breeding habitat for some of the MNES species recorded in the area.  The 
estimates given below (and tabulated in Sections 7.5.1 and 7.5.3) of the potential extent 
of disturbance in each habitat type represent upper limits for each habitat type. 

12.4.1.1 Breakaways and Gullies 

The Proposed Change has been designed to limit disturbance to Breakaways and Gullies 
habitat. Escarpment cuts through Breakaways and Gullies habitat are required to provide 
access to the mesas.  The cuts have been designed to limit clearing in the Breakaways 
and Gullies habitat to 8 ha, equating to 6% of the Breakaways and Gullies habitat in the 
western portion of the Development Envelope and less than 1% of the mapped extent of 
the Breakaways and Gullies habitat in the broader Robe Valley.  The escarpment cuts 
have also been designed to avoid the highest value areas in this habitat type as 
determined by MWH (2015b).  

12.4.1.2 River 

The Proposed Change has been designed to limit disturbance to the River habitat to less 
than 3 ha, representing less than 1% of the mapped River habitat in the western portion 
of the Development Envelope. 

12.4.1.3 Mesa plateau 

The Proposed Change will clear up to approximately 77% of the mapped extent of this 
habitat type in the western portion of the Development Envelope, equating to 
approximately 5% of the mapped extent of the Mesa Plateau habitat in the broader Robe 
Valley. 

12.4.1.4 Hills  

The Proposed Change will clear up to approximately 9% of the mapped extent of this 
habitat type in the western portion of the Development Envelope, equating to less than 
1% of the mapped extent of the Hills habitat in the broader Robe Valley. 

12.4.1.5 Plains 

The Proposed Change will clear up to approximately 21% of the mapped extent of this 
habitat type in the western portion of the Development Envelope, equating to 
approximately 5% of the mapped extent of the Plains habitat in the broader Robe Valley. 

12.4.2 Degradation of foraging and dispersal habitat due to groundwater abstraction 

Hydrogeological modelling indicates there is limited hydraulic connectivity between the 
Mesa C CID Aquifer and the Robe River alluvium.  Consequently, drawdown in 
groundwater levels within the Mesa C CID Aquifer is not expected to result in observable 
changes to groundwater levels within the adjacent Robe River Alluvial Aquifer.  Should 
there be greater hydraulic connectivity between the Mesa C CID Aquifer and the Robe 
River alluvium than current modelling indicates, there is potential for stress to individual 
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trees and changes to understorey vegetation along the Robe River in the extent of 
drawdown.   

Abstraction of groundwater at Warramboo has the potential to reduce canopy cover of 
phreatophytic species and potentially reduce the abundance of understorey vegetation 
along Warramboo Creek.  This may in turn impact foraging and dispersal habitat for the 
Northern Quoll, Pilbara Leaf-nosed Bat, Ghost Bat and the Pilbara Olive Python.  No 
permanent or semi-permanent pools have been identified in the section of the ephemeral 
Warramboo Creek that is within the modelled extent of groundwater drawdown.  Based 
on depth to groundwater and the phreatophytic species present, significant changes to 
understorey vegetation and hence fauna habitat due to abstraction of groundwater are 
not expected along the majority of the defined flow channel of Warramboo Creek.  There 
is potential for a minor reduction in the abundance of understorey vegetation in the Plains 
habitat type downstream of the defined flow channel in Warramboo Creek.   

12.4.3 Alteration of foraging and dispersal habitat due to discharge of surplus water 

The discharge of surplus water into Warramboo Creek will cause a discharge wetting 
front which is predicted to extend up to approximately 8 km from the discharge point 
under natural no-flow conditions.  Warramboo Creek is an ephemeral creek, only holding 
surface water and flowing following heavy rainfall events.  Discharge of surplus water will 
increase the temporal availability and alter the seasonality of surface water.  This may 
lead to an increase in utilisation of the area by fauna for the duration of discharge. Thus, 
the fauna habitat of Warramboo Creek may be temporarily altered but discharge will not 
be continuous during the life of the Proposed Change and habitat values are unlikely to 
be significantly affected.   

Groundwater from the Warramboo area naturally exhibits different chemical properties to 
surface water which occurs ephemerally following rain.  Groundwater ranges from fresh 
to brackish depending on the geographic / geological formation location (Rio Tinto 
2017d).  Discharge of groundwater into Warramboo Creek may result in changed surface 
water chemistry in Warramboo Creek, up to 8 km downstream of the discharge point.  
This may result in temporary stress to vegetation and degradation of foraging and 
dispersal habitat.  Following rainfall events where surface water flow naturally occurs, 
surplus groundwater will be diluted following discharge into Warramboo Creek.   

12.4.4 Loss or degradation of habitat due to noise and vibration 

The Northern Quoll, Pilbara Olive Python, Pilbara Leaf-nosed Bat and Ghost Bat utilise 
caves and shelters on the mesa escarpments for denning and shelter or roosting.  
Vibrations associated with blasting have the potential to result in loss of, or damage to, 
the caves and shelters in the mesa escarpment utilised by the MNES species. 

Noise and vibration emissions from clearing, construction and blasting have the potential 
to cause the Northern Quoll and Ghost Bat to temporarily vacate shelters and potential 
diurnal/maternal roosts for the duration of the impact. 

12.4.5 Degradation of habitat due to dust and light emissions  

The Proposed Change is located in and near an active mining area and will likely result in 
increased airborne dust emissions from vegetation clearing, construction activities and 
mine operation.  Dust may impact the health of vegetation which provides foraging habitat 
for MNES and could potentially impact the quality of Ghost Bat roosts.   
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Increased night time light emissions in the western portion of the Development Envelope 
may alter nocturnal foraging behaviour.  Light emissions are likely to result in increased 
availability of prey species (insects) near the western portion of the Development 
Envelope for the Pilbara Leaf-nosed Bat and Ghost Bat.   

12.4.6 Vehicle movements 

The Northern Quoll, Pilbara Olive Python, Pilbara Leaf-nosed Bat and Ghost Bat may be 
affected by vehicle strike, as a result of construction and operation of the mine which may 
result in injury or mortality of individuals. 

12.5 Assessment of impacts 

Table 12-2 through to Table 12-5 provide an assessment of potential impacts to MNES 
against the Significant Impact Criteria for each matter. 
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Table 12-2: Assessment of the significance of impacts to Northern Quoll 

Significant impact criteria Assessment of impacts to Northern Quoll 

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

The National Recovery Plan for the Northern Quoll (Hill and Ward 2010) identifies the Cane Toad as the most significant threat to 
Northern Quoll.  While the Pilbara was once thought likely to a provide refuge for the Northern Quoll from the Cane Toad, recent 
modelling suggests that Cane Toads will invade the region (Cramer et al. 2016).  Destruction of habitat from mining is also identified as a 
threat (Hill and Ward 2010). Habitat defined as critical to the survival of the Northern Quoll (DoE 2016) includes all habitat within the 
modelled distribution of the Northern Quoll which provides shelter/breeding and/or dispersal and foraging habitat associated with or 
connecting populations important for the long-term survival of the Northern Quoll.  This definition is highly inclusive and could be 
considered to include all foraging/dispersal habitat in the vicinity of multiple records of Northern Quoll.  The local population of Northern 
Quoll has a strong association with the Breakaways and Gullies habitat and portions of the River habitat (Robe River).  Based on the 
location of Northern Quoll records from the Robe Valley and the Development Envelope, the critical habitat locally is considered to 
comprise the Breakaways and Gullies habitat and portions of the River habitat (Robe River). 
Clearing 

Potential impacts to Northern Quoll denning, foraging and dispersal habitats from clearing are unlikely to lead to a long-term decrease in 
the size of the Northern Quoll population.  
The Breakaways and Gullies habitat provides denning and foraging opportunities for the Northern Quoll and is considered to represent 
critical habitat for the species locally.  The Proposed Change has been designed to limit clearing in the Breakaways and Gullies habitat to 
8 ha, equating to 6% of the Breakaways and Gullies habitat in the western portion of the Development Envelope and less than 1% of the 
mapped extent of the Breakaways and Gullies habitat in the broader Robe Valley.  Escarpment cuts are required to access the mesa.  
The locations and designs of the escarpment cuts were selected to avoid the sections of the escarpments with the highest ecological 
value, including the highest value Northern Quoll habitat, based on the outcomes of the MWH (2015b) assessment of the escarpments.  
The mesa escarpments will be retained through delineation of a MEZ. 
The River habitat provides foraging and dispersal opportunities for the Northern Quoll and is also considered to be critical habitat at a 
local level.  The Proposed Change has been designed to limit disturbance to the River habitat to less than 1% of the River habitat in the 
western portion of the Development Envelope, equating to less than 1% of the mapped extent of the River habitat. 
The Proposed Change will clear foraging and dispersal habitat within the western portion of the Development Envelope; however the 
majority of disturbance for the Proposed Change will be to the Plains habitat which is widespread and common throughout the Pilbara 
region and not considered critical to the survival of the Northern Quoll. 
Cumulatively, the Proposed Change will increase the existing mining footprint within the Robe Valley, resulting in the total cumulative 
clearing (including historical clearing, the Proposed Change and reasonably foreseeably projects) of Breakaway and Gullies habitat 
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Significant impact criteria Assessment of impacts to Northern Quoll 
reaching 10% and cumulative clearing of River habitat reaching 1%. The cumulative impacts on foraging and denning habitat in the Robe 
Valley is not expected to lead to a long-term decrease in the size of the local or regional Northern Quoll population. 
Groundwater abstraction 

Potential impacts to Northern Quoll foraging and dispersal habitat from groundwater abstraction are unlikely to lead to a long-term 
decrease in the size of the Northern Quoll population nor affect its conservation status.  
No permanent or semi-permanent pools have been identified in the section of the ephemeral Warramboo Creek that is within the 
modelled extent of groundwater drawdown.  Warramboo Creek supports facultative phreatophytic vegetation, that is, species that may 
opportunistically utilise groundwater to satisfy a proportion of their environmental water requirement.   
Abstraction of groundwater has the potential to impact phreatophytic species and potentially understorey vegetation along Warramboo 
Creek.  Significant changes to understorey vegetation and hence fauna habitat due to abstraction of groundwater are not expected along 
the majority of the defined flow channel of Warramboo Creek.  There is potential for minor changes to the abundance of understorey 
vegetation in the Plains habitat type downstream of the defined flow channel in Warramboo Creek.  Current vegetation cover in this area 
is low and understorey vegetation has been impacted by cattle and weed species.  The Plains habitat type is widespread and common 
throughout the Pilbara and provides only limited foraging and dispersal habitat for the Northern Quoll.  Given the widespread nature of the 
Plains habitat type, the limited value of the Plains habitat to the Northern Quoll, the existing disturbance and the minor nature of the 
proposed changes, the proposed groundwater drawdown in the Yarraloola Aquifer is not expected to have a significant impact on 
foraging and dispersal habitat for the Northern Quoll, nor are the potential impacts expected to lead to a long-term decrease in the size of 
the Northern Quoll population.   
Discharge of surplus water 

Potential impacts to Northern Quoll foraging and dispersal habitat from proposed discharge of surplus water are unlikely to lead to a long-
term decrease in the size of the Northern Quoll population.  
Discharge of surplus water may lead to an increase in utilisation of the area by Northern Quoll for foraging and dispersal for the duration 
of discharge.  Following cessation of discharge, Warramboo Creek will return to the natural ephemeral flow regime, thus there is unlikely 
to be any long-term impact to Northern Quoll foraging and dispersal behaviour. 
Discharge of groundwater into Warramboo Creek may temporarily result in changed surface water chemistry and temporal water 
availability in Warramboo Creek up to 8 km downstream of the discharge point for the duration of discharge.  Groundwater to be 
discharged is expected to vary from fresh to brackish, with the maximum salinity being well within the low risk guidelines for livestock 
drinking water (ANZECC/ARMCANZ 2000).  The change in water chemistry and continual availability of water may result in temporary, 
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Significant impact criteria Assessment of impacts to Northern Quoll 
localised vegetation stress and decline in vegetation health in an 8 km section of Warramboo Creek.  This area represents a small 
proportion of foraging and dispersal habitat in the western portion of the Development Envelope and the broader Robe Valley. 
Noise and vibration 

Noise and vibration from mining operations are unlikely to lead to a long-term decrease in the size of the Northern Quoll population.  
The mesa escarpments provide denning habitat for the Northern Quoll.  Vibrations associated with blasting have the potential to cause 
instability to caves and shelters within the mesa escarpment.  However, given that the MEZ will provide a buffer zone between the mine 
pit and the mesa escarpment and that Northern Quoll require relatively small rock shelters for denning, it is unlikely that vibrations from 
mining operations will significantly alter the number or quality of available shelters. The Proponent will implement a Blast Management 
Framework to limit vibration emissions as described in Section 7.8. 
Noise from blasting and general mining operations has the potential to disturb Northern Quoll while denning. The buffer zone provided by 
the MEZ and the aspect of the denning habitat (facing away from the mining area) will reduce potential impacts from noise.   
Monitoring at Process Minerals Poondano West indicates the ongoing presence of a population of Northern Quoll despite mining activity. 
Northern Quoll numbers fluctuated over time and were lowest in 2012 during mining, potentially due to temporary displacement of some 
individuals, however a population remained present. Numbers increased to their highest level in 2014 after mining ceased; however, 
declined in 2015 across all sites (including control sites). Given that mining activity had ceased and there is no correlation between 
capture numbers and distance from the impact sites, the declines are considered unlikely to be due to previous mining disturbance 
(Astron 2015). Northern Quoll also continue to be observed in close proximity to current mining operations at Mesa A and at some other 
Rio Tinto Pilbara mine operations. 
Dust and light 

Dust and light emissions are unlikely to lead to a long-term decrease in the size of the Northern Quoll population.  
There is a general perception that dust deposition on plants causes negative impacts to plants; however, the Pilbara is a naturally dusty 
environment.  A study examining the impacts of dust on plant health in semi-arid environments found no evidence to support that 
negative impacts result from dust deposition up to 77 g/m2/month (Matsuki et al. 2016).  Dust deposition monitoring conducted in 2016 
approximately 340 m from the current Mesa A mine pit and approximately 100 m from the Mesa A plant showed a maximum dust 
deposition rate of 9.4 g/m2/month.  Based on dust monitoring to date and the study by Matsuki et al. (2016), any decline in vegetation 
health, and hence Northern Quoll foraging habitat, due to dust deposition is likely to be limited to the area immediately adjacent to the 
proposed mining operation.  Given that impacts to vegetation from dust emissions will occur in only a small proportion of the available 
Northern Quoll foraging habitat and that Northern Quoll continue to be observed in close proximity to current mining operations at Mesa 
A, dust emissions are unlikely to lead to a long-term decrease in the size of the Northern Quoll population. 
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Significant impact criteria Assessment of impacts to Northern Quoll 
Lighting in the mining area will be directed into the pit, away from Northern Quoll denning habitat present in the mesa escarpments. 
Existing light emissions at the Mesa A/Warramboo site do not appear to adversely impact Northern Quoll.  It is unlikely the additional light 
emissions from the Proposed Change will impact Northern Quoll denning or foraging behaviour.  

Potential to reduce the area of 
occupancy of the species 

Clearing 

Potential impacts to Northern Quoll denning, foraging and dispersal habitats from clearing are unlikely to reduce the area of occupancy of 
the Northern Quoll.  As described previously, the Proposed Change has been designed to avoid the highest value Northern Quoll habitat 
and the proposed disturbance will impact only a small proportion of the available denning/shelter habitat (Breakaways and Gullies) and 
adjacent foraging/dispersal habitat (River habitat).  The majority of the western portion of the Development Envelope fits the DoE (2016) 
definition of Northern Quoll foraging and dispersal habitat with the majority (approximately 85%) of disturbance proposed to occur within 
the Plains habitat. This habitat type is widespread and common throughout the Pilbara region.  
Groundwater abstraction 

Potential impacts to Northern Quoll foraging and dispersal habitat from groundwater abstraction are unlikely to reduce the area of 
occupancy of the Northern Quoll.  There are no permanent or semi-permanent pools along the potentially affected section of the 
ephemeral Warramboo Creek.  Vegetation cover around Warramboo Creek is low and the understorey vegetation in the area has been 
impacted by cattle and weeds.  At most, a minor reduction in the abundance of understorey vegetation in the Plains habitat type 
downstream of the defined flow channel of Warramboo Creek may occur as a result of groundwater abstraction.  Given the Plains habitat 
is widespread and common throughout the Pilbara and provides only limited foraging and dispersal habitat for the Northern Quoll, a minor 
reduction in the abundance of understorey vegetation is considered unlikely to reduce the area of occupancy of the species. 
Discharge of surplus water 

Potential impacts to Northern Quoll foraging and dispersal habitat from proposed discharge of surplus water are unlikely to reduce the 
area of occupancy of the Northern Quoll.  A small proportion of the mapped foraging and dispersal habitat will be impacted temporarily, 
while the higher quality habitat available in the Robe River and upstream in Warramboo Creek will be avoided.  Warramboo Creek will 
return to an ephemeral system following cessation of discharge.   
Noise and vibration 

Noise and vibration from mining operations are unlikely to reduce the area of occupancy of the Northern Quoll.  As described previously, 
significant impacts to Northern Quoll individuals while denning and to denning habitat are not expected given the ongoing presence of 
Northern Quoll near active mining operations and the buffer zone provided by the proposed MEZ. 
Dust and light 
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Significant impact criteria Assessment of impacts to Northern Quoll 
Dust and light emissions are unlikely to reduce the area of occupancy of the Northern Quoll.  Based on dust monitoring to date and the 
study by Matsuki et al. (2016) described previously, any decline in Northern Quoll foraging habitat due to dust deposition is likely to be 
limited to the area immediately adjacent to the proposed mining operation.  Similarly, light emissions may alter Northern Quoll foraging 
behaviour in some isolated areas of the operation which would represent only a small proportion of the broader Northern Quoll habitat 
available.  

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

Clearing 

Potential impacts to Northern Quoll denning, foraging and dispersal habitats from clearing are unlikely to fragment an existing Northern 
Quoll population.  The species is highly mobile and only a small proportion of habitat available to the species will be affected by the 
Proposed Change.  
An area of mesa plateau immediately adjacent to the denning and shelter habitat provided by the mesa escarpments will be retained 
around each mesa as part of the MEZ and the Proposed Change has been designed to limit disturbance to the River habitat adjacent to 
Mesas B and C to less than 1% of the River habitat in the western portion of the Development Envelope. Foraging habitat immediately 
adjacent to denning habitat will thus be retained. 
The majority of disturbance for the Proposed Change will be to the Plains habitat which is widespread and common throughout the 
Pilbara region and provides only limited foraging and dispersal habitat for the Northern Quoll.  Installation of linear infrastructure (roads) 
will intersect Plains habitat.  Given that the Northern Quoll is known to move over linear infrastructure such as roads, the proposed linear 
infrastructure is unlikely to present a barrier to movement of the Northern Quoll. 
Groundwater abstraction 

Potential impacts to Northern Quoll foraging and dispersal habitat from groundwater abstraction are unlikely to fragment an existing 
Northern Quoll population.  Vegetation cover around Warramboo Creek is low and the understorey vegetation in the area has been 
impacted by cattle and weeds.  At most, a minor reduction in the abundance of understorey vegetation in the Plains habitat type 
downstream of the defined flow channel of Warramboo Creek may occur as a result of groundwater abstraction.  Given the Plains habitat 
type is widespread and common throughout the Pilbara and provides only limited foraging and dispersal habitat for the Northern Quoll, a 
minor reduction in the abundance of understorey vegetation is considered unlikely to fragment an existing Northern Quoll population.  
Discharge of surplus water 

The proposed discharge is unlikely to fragment an existing Northern Quoll population.  A small proportion of the mapped foraging and 
dispersal habitat will be impacted temporarily while impacts to the higher quality habitat available in the Robe River and upstream in 
Warramboo Creek will be avoided.  Warramboo Creek will return to an ephemeral system following cessation of discharge. 
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Significant impact criteria Assessment of impacts to Northern Quoll 

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

Clearing 

Habitat critical to the survival of the Northern Quoll comprises habitat within the modelled distribution of the Northern Quoll which provides 
shelter/breeding and/or dispersal and foraging habitat associated with or connecting populations important for the long-term survival of 
the Northern Quoll (DoE 2016).  This definition is broad and includes the majority of the western portion of the Development Envelope. 
The local population of Northern Quoll has a strong association with the Breakaways and Gullies habitat and portions of the River habitat 
(Robe River).  Based on the location of Northern Quoll records from the Robe Valley and the Development Envelope (Section 12.3.3), the 
critical habitat locally is considered to comprise the Breakaways and Gullies habitat and portions of the River habitat (Robe River).  Other 
foraging and dispersal habitat within the Development Envelope is considered widespread and low value and not considered critical to the 
survival of the species. 
The Breakaways and Gullies habitat and the River habitat provide high value denning/shelter habitats associated with caves and rocky 
overhangs and/or enhanced foraging opportunities due to the availability of water (MHW 2015a).  The proposed loss of habitat is not 
considered significant due to the avoidance of the highest value denning habitat and the extensive availability of foraging habitat both 
within and outside of the Development Envelope.  The Proposed Change has been designed to limit disturbance to critical habitat locally 
and will impact less than 6% of Breakaways and Gullies habitat in the western portion of the Development Envelope and less than 1% of 
Major River/Creek habitat in the western portion of the Development Envelope.  This is unlikely to disrupt foraging activities.  The 
proposed habitat loss is not expected to affect the survival of the species locally or regionally.   
The Proposed Change has been designed to limit disturbance to Breakaways and Gullies and River habitats to 8 ha and less than 3 ha 
respectively, representing less than 1% of the mapped extent of Breakaways and Gullies and River habitats in the broader Robe Valley.  
The outputs from the MWH (2015b) escarpment assessment were used to ensure the locations of the proposed escarpment cuts avoid 
disturbance to the highest value Breakaways and Gullies habitat. The Proposed Change will clear foraging and dispersal habitat within 
the western portion of the Development Envelope; however the majority of disturbance for the Proposed Change will be to the Plains 
habitat which is widespread and common throughout the Pilbara region and not considered critical to the survival of the Northern Quoll. 
The proposed habitat loss is not expected to affect the survival of the species locally or regionally.   
Groundwater abstraction, surplus water discharge and noise, vibration, dust and light emissions are unlikely to significantly adversely 
affect habitat critical to the survival of the Northern Quoll. 

Potential to disrupt the breeding cycle 
of a population 

Clearing 

Given the Proposed Change has been designed to avoid the highest value Northern Quoll habitat and that the disturbance will impact 
only a small proportion (6%) of the available denning/shelter habitat, it is unlikely the Proposed Change will disrupt the breeding cycle of 
the Northern Quoll population. 
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Groundwater abstraction and surplus water discharge 

Proposed groundwater abstraction and surplus water discharge are unlikely to disrupt the breeding cycle of the Northern Quoll 
population. Groundwater abstraction and surplus water discharge may temporarily alter the quality of Northern Quoll foraging and 
dispersal habitat.  However, the area that may be impacted represents only a small proportion of available foraging and dispersal habitat 
in the Robe Valley.   
Noise and vibration 

Noise and vibration from mining operations are unlikely to disrupt the breeding cycle of the Northern Quoll population.  As described 
previously, significant impacts to Northern Quoll individuals while denning and to denning habitat are not expected given the ongoing 
presence of Northern Quoll near active mining operations and the buffer zone provided by the proposed MEZ.   

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

It is unlikely the Proposed Change will lead to decline of the Northern Quoll species. None of the potential impacts are likely to result in a 
significant impact to the availability or quality of the habitat for this species. The proposed direct impact of habitat loss is not expected to 
affect the survival of the species locally or regionally.  Similarly, the potential indirect impacts from the Proposed Change are unlikely to 
significantly affect Northern Quoll habitat or individuals to the extent that the species could decline.  

Potential for the establishment of 
invasive species in the endangered 
species’ habitat that are harmful to 
the endangered species  

The Cane Toad is not currently established in the Pilbara and is the invasive species which poses the greatest threat to Northern Quoll. 
Cane Toads absorb water through their skin from dew or any moist material and need constant access to moisture to survive.   
Two semi-permanent pools associated with the Robe River are present in the western portion of the Development Envelope adjacent to 
Mesa B and one ephemeral pool adjacent to the northern part of Mesa C.  Permanent pools associated with the Robe River are present 
outside the Development Envelope with the closest pools located approximately 3.7 km to the north and 8.4 km to the south-east of the 
Development Envelope.  Currently water is continuously available in the middle and upper sections of the Robe River to the east of the 
Development Envelope and a base flow is believed to be continuously present in the upper reaches of the Robe River. It is, therefore, 
considered that there is currently sufficient water continuously available in the Robe River to enable establishment of the Cane Toad in 
the Robe Valley should it spread to the Pilbara. 
Discharge of surplus water to Warramboo Creek, approximately 13 km south-west of the Robe River will temporarily increase the 
availability of water for the duration of discharge.  However, as permanent water is already available in the Robe River to the east, 
discharge to Warramboo Creek will not alter the possibility of Cane Toads becoming established in the area. 
The Feral Cat is also considered to pose a threat to the Northern Quoll.  Monitoring of Northern Quoll in the vicinity of the Development 
Envelope as part of Rio Tinto’s Threatened Species Offset Plan demonstrated that Northern Quolls suffer high levels of mortality due to 
predation by feral cats (Morris et al. 2014 cited in Palmer et al. 2017).  However, it is unlikely the Proposed Change will result in an 
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increase in the Feral Cat population.  Feral Cat control will continue to be undertaken as needed by the Proponent in the areas where the 
Proponent operates. 

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

The Proposed Change is unlikely to introduce disease that may cause the Northern Quoll to decline. 

Potential interference with the 
recovery of the species 

Given the proposed disturbance will impact only a small proportion of the available Northern Quoll habitat and that the Proposed Change 
has been designed to avoid the highest value denning and foraging habitat, the Proposed Change is unlikely to interfere with the recovery 
of the Northern Quoll or affect its conservation status. 

  



 

Mesa A Hub Revised Proposal  Page 500 of 547 

Table 12-3: Assessment of significance of impacts to Pilbara Leaf-nosed Bat 

Significant impact criteria Assessment of impacts to Pilbara Leaf-nosed Bat 

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

The approved conservation advice (TSSC 2016a) for the Pilbara Leaf-nosed Bat defines critical habitat as including permanent and 
transitory diurnal and breeding roosts, and identifies priority foraging habitat as gorges with pools, gullies, rocky outcrops, major 
watercourses and grassland and woodland.  Nocturnal refuges are not considered critical habitat, but are important for populations’ 
persistence in a local area. 
Clearing 

No diurnal, breeding or nocturnal roosts for the Pilbara Leaf-nosed Bat have been recorded in the western portion of the Development 
Envelope and individuals recorded in the western portion of the Development Envelope are considered likely to originate from a roost 
outside the Development Envelope.  
Potential impacts to Pilbara Leaf-nosed Bat foraging and dispersal habitat from clearing are unlikely to lead to a long-term decrease in the 
size of the Pilbara Leaf-nosed Bat population. The Proposed Change will impact only a small proportion of foraging habitat (Figure 12-1).  
Specifically, the Proposed Change has been designed to limit disturbance to Breakaways and Gullies habitat and River habitat to 8 ha and 
less than 3 ha respectively, representing less than 1% of the mapped extent of Breakaways and Gullies and River habitats in the broader 
Robe Valley. 
Cumulatively, it is not expected that the Proposed Change will lead to a long-term decrease in the size of the Pilbara Leaf-nosed Bat 
population locally or regionally. 
Groundwater abstraction 

Potential impacts to Pilbara Leaf-nosed Bat foraging habitat from groundwater abstraction are unlikely to lead to a long-term decrease in 
the size of the population. 
Abstraction of groundwater has the potential to impact phreatophytic species and potentially understorey vegetation along Warramboo 
Creek.  No permanent or semi-permanent pools have been identified in the section of the ephemeral Warramboo Creek that is within the 
modelled extent of groundwater drawdown.  Significant changes to understorey vegetation and hence fauna habitat due to abstraction of 
groundwater are not expected along the majority of the defined flow channel of Warramboo Creek.  There is potential for minor changes to 
the abundance of understorey vegetation in the Plains habitat type downstream of the defined flow channel in Warramboo Creek.  Current 
vegetation cover in this area is low and understorey vegetation has been impacted by cattle and weed species.  The Plains habitat type is 
widespread and common throughout the Pilbara and provides only limited foraging and dispersal habitat for the Pilbara Leaf-nosed Bat. 
Given the lack of permanent and semi-permanent pools, the widespread nature of the Plains habitat type, the limited value of the Plains 
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habitat to the Pilbara Leaf-nosed Bat, the existing disturbance and the minor nature of the proposed changes, the proposed groundwater 
drawdown in the Yarraloola Aquifer is not expected to lead to a long-term decrease in the size of the Pilbara Leaf-nosed Bat population.   
Discharge of surplus water 

Potential impacts to Pilbara Leaf-nosed Bat foraging and dispersal habitat from proposed discharge of surplus water are unlikely to lead to 
a long-term decrease in the size of the Pilbara Leaf-nosed Bat population.  
Discharge of surplus water may lead to an increase in utilisation of the area by Pilbara Leaf-nosed Bat for foraging and dispersal for the 
duration of discharge.  Following cessation of discharge, Warramboo Creek will return to the natural ephemeral flow regime, thus there is 
unlikely to be any long-term impact on Pilbara Leaf-nosed Bat foraging and dispersal behaviour. 
Discharge of groundwater into Warramboo Creek may temporarily result in changed surface water chemistry and temporal water 
availability in Warramboo Creek up to 8 km downstream of the discharge point for the duration of discharge.  Groundwater to be 
discharged is expected to vary from fresh to brackish, with the maximum salinity being well within the low risk guidelines for livestock 
drinking water (ANZECC/ARMCANZ 2000).  The change in water chemistry and increased availability of water may result in temporary, 
localised vegetation stress and decline in vegetation health in an 8 km section of Warramboo Creek.  This area represents a small 
proportion of mapped foraging and dispersal habitat in the western portion of the Development Envelope and in the broader Robe Valley. 
Noise and vibration 

Noise and vibration from mining operations are unlikely to lead to a long-term decrease in the size of the Pilbara Leaf-nosed Bat 
population.  The most significant noise and vibration from the proposed mining operation will occur during the day from blasting activities. 
Given that no Pilbara Leaf-nosed Bat roosts have been recorded in the western portion of the Development Envelope, and that the species 
forages at night, noise and vibration from the Proposed Change are unlikely to impact the population. 
Dust and light 

Based on dust monitoring to date and the study by Matsuki et al (2016), any decline in vegetation health, and hence Pilbara Leaf-nosed 
Bat foraging habitat, due to dust deposition is likely to be limited to the area immediately adjacent to the proposed mining operation.  Given 
that impacts to vegetation from dust emissions will occur in only a small proportion of the available Pilbara Leaf-nosed Bat foraging habitat 
and that Pilbara Leaf-nosed Bat continue to be observed in close proximity to current mining operations at Mesa A, dust emissions are 
unlikely to lead to a long-term decrease in the size of the Pilbara Leaf-nosed Bat population. 
Permanent lighting has been installed at Mesa A/Warramboo in areas such as the camp, administration and workshops.  Temporary 
lighting is installed in individual pits as they are mined and is directed into the pits.  As part of the Proposed Change, permanent lighting will 
continue to be utilised in areas such as the camp, administration and workshops and temporary lighting of individual pits will continue to be 
utilised as each pit is mined.  Lighting of mining areas will continue to be directed into the pits.  Light may alter nocturnal foraging behaviour 
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by attracting prey to the lights; however, given light is already present from the Mesa A/ Warramboo Iron Ore Project and the area 
impacted will be small compared with the available extent of Pilbara Leaf-nosed Bat foraging habitat, light is unlikely to lead to a long-term 
decrease in the size of the Pilbara Leaf-nosed Bat population. 
Physical presence of infrastructure 

Pilbara Leaf-nosed Bats may collide with barbed wire fencing. The Proposed Change will utilise existing infrastructure at Mesa 
A/Warramboo where possible. Additional key infrastructure for the Proposed Change will be primarily installed in the Plains habitat which 
provides only limited foraging and dispersal habitat for the Pilbara Leaf-nosed Bat.  No major infrastructure will be installed in the Robe 
River which provides key foraging habitat for the Pilbara Leaf-nosed Bat.  Where fencing is required, the Proponent will install non-barbed 
wire fencing, except where barbed fencing is legislated.  Where barbed fencing is required, reflectors will be attached to the fence to 
reduce the risk of bat entanglement. 
Vehicle movements 

Vehicle movements for the Proposed Change are unlikely to result in a long-term decrease in the Pilbara Leaf-nosed Bat population. 
Pilbara Leaf-nosed Bats are known to be attracted to light and fly low, resulting in the potential for collisions with vehicles; however, vehicle 
movements at night (when Pilbara Leaf-nosed Bats are foraging) are much less than during the day and are generally limited to in-pit 
operations.  

Potential to reduce the area of 
occupancy of the species 

The area of occupancy of the Pilbara Leaf-nosed Bat is limited by the availability of suitable diurnal roosts (TSSC 2016a).  No diurnal 
roosts have been recorded in the western portion of the Development Envelope and individuals recorded are considered likely to originate 
from a roost remote from the Development Envelope. 
Clearing 

Potential impacts to Pilbara Leaf-nosed Bat foraging and dispersal habitat from clearing are unlikely to reduce the area of occupancy of the 
Pilbara Leaf-nosed Bat population. The Proposed Change has been designed to avoid the highest value habitat and the disturbance will 
only impact a small proportion of the available foraging habitat for the species.  
Groundwater abstraction 

Potential impacts to Pilbara Leaf-nosed Bat foraging and dispersal habitat from groundwater abstraction are unlikely to reduce the area of 
occupancy of the species.  There are no pools along the potentially impacted section of the ephemeral Warramboo Creek, and the impacts 
to facultative phreatophytic vegetation supported by Warramboo Creek are predicted to be limited. 
Discharge of surplus water 
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Potential impacts to Pilbara Leaf-nosed Bat foraging and dispersal habitat from proposed discharge of surplus water are unlikely to reduce 
the area of occupancy of the Pilbara Leaf-nosed Bat.  A small proportion of the mapped foraging and dispersal habitat will be impacted 
temporarily, while higher quality habitat available in the Robe River and upstream in Warramboo Creek will be avoided.  Increased 
availability of water in Warramboo Creek during the period of discharge has the potential to extend the foraging range of the Pilbara Leaf-
nosed Bat. Warramboo Creek will return to an ephemeral system following cessation of discharge.   
Noise and vibration 

Noise and vibration impacts from mining operations are unlikely to reduce the area of occupancy of the Pilbara Leaf-nosed Bat.  The most 
significant noise and vibration from the proposed mining operation will occur during the day from blasting activities.  Given that no Pilbara 
Leaf-nosed Bat roosts have been recorded in the western portion of the Development Envelope, and that the species forages at night, 
noise and vibration from the Proposed Change are unlikely to impact nocturnal foraging behaviour. 
Dust and light 

Dust and light emissions are unlikely to reduce the area of occupancy of the species.  No Pilbara Leaf-nosed Bat roosts have been 
recorded in the western portion of the Development Envelope.  Based on dust monitoring to date and the study by Matsuki et al. (2016) 
described previously, any decline in the quality of Pilbara Leaf-nosed Bat foraging habitat is likely to be limited to the area immediately 
adjacent to the proposed mining operation.  
Light emissions may alter nocturnal foraging behaviour by attracting prey to the lights.  However, given light is already present in the Mesa 
A/Warramboo area and that light emissions will affect only a small proportion of Pilbara Leaf-nosed Bat foraging habitat, light emissions are 
unlikely to reduce the area of occupancy of the Pilbara Leaf-nosed Bat. 

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

Clearing 

The proposed disturbance is unlikely to fragment a population given that the Proposed Change will not create physical barriers to 
movement and no roosts have been recorded in the western portion of the Development Envelope.  All other potential impacts associated 
with the Proposed Change are unlikely to fragment the Pilbara Leaf-nosed Bat population. 

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

Clearing 

The Proposed Change is unlikely to affect habitat critical to the survival of the Pilbara Leaf-nosed Bat as no diurnal roosts have been 
recorded in the western portion of the Development Envelope.  In addition, the Proposed Change has been designed to limit impacts to 
priority foraging habitats as defined by the TSSC (2016a).  Specifically, the Proposed Change has been designed to impact less than 1% 
of the mapped Breakaways and Gullies habitat which contain gullies and rocky outcrops (Priority 2 and 3 habitat) and less than 1% of the 
River habitat of the Robe River and Warramboo Creek (Priority 4 habitat) within the broader Robe Valley. Given the number of records of 
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Significant impact criteria Assessment of impacts to Pilbara Leaf-nosed Bat 
Pilbara Leaf-nosed Bat locally and their strong association with Breakaways and Gullies and River habitat, it is considered that an 
appropriate definition of critical habitat locally is the Breakaways and Gullies habitat and River habitat.  Although the Revised Proposal will 
have a limited impact on critical habitat this will not necessarily result in a significant impact on the Pilbara Leaf-nosed Bat. 
All other potential impacts associated with the Proposed Change are unlikely to significantly adversely affect habitat critical to the survival 
of the species. 

Potential to disrupt the breeding cycle 
of a population 

Clearing 

No Pilbara Leaf-nosed Bat diurnal or maternity roosts have been recorded in the western portion of the Development Envelope.  The 
Proposed Change will therefore not impact the breeding cycle of an important population. 
All other potential impacts associated with the Proposed Change are unlikely to disrupt the breeding cycle of the Pilbara Leaf-nosed Bat 
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 

It is unlikely the Proposed Change will lead to decline of the Pilbara Leaf-nosed Bat.  No diurnal roosts will be affected and only a small 
proportion of foraging habitat will be impacted. None of the potential direct or indirect impacts are likely to result in a significant impact to 
the availability or quality of the foraging habitat for this species. The proposed disturbance to habitat is therefore not expected to affect the 
survival of the species locally or regionally, or affect its conservation status.  

Potential for the establishment of 
invasive species in the endangered 
species’ habitat that are harmful to an 
endangered species  

The TSSC (2016a) notes that the Pilbara Leaf-nosed Bat has been exposed to the degradation and modification of natural habitats caused 
by introduced species such as invasive weeds, domestic herbivores and other larger feral ungulates since the arrival of Europeans and 
that invasive species are unlikely to have a significant effect overall. The Proposed Change will not introduce invasive species that are 
harmful to the Pilbara Leaf-nosed Bat.   

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

There are no known diseases threatening the Pilbara Leaf-nosed Bat (TSSC 2016a).  The Proposed Change is unlikely to introduce 
disease that may cause the species to decline. 

Potential interference with the 
recovery of the species 

The primary objective for preventing the decline of the Pilbara Leaf-nosed Bat is to protect known and suspected diurnal roost sites and to 
avoid activities within close proximity to these roosts that could cause roost abandonment and fatalities of individuals (TSSC 2016a).  
Given that the Proposed Change will not impact any known or suspected Pilbara Leaf-nosed Bat roosts and that proposed disturbance will 
impact only a small proportion of available foraging habitat, the Proposed Change is unlikely to interfere with the recovery of the Pilbara 
Leaf-nosed Bat.  
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Table 12-4: Assessment of significance of impacts to Ghost Bat 

Significant impact criteria Assessment of impacts to Ghost Bat 

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

The approved conservation advice for Ghost Bat identifies the key threat to the species as the destruction of, or disturbance to known 
roosts and nearby areas.  There are currently no defined criteria for habitat critical for the survival of the species, or identified important 
populations.  The most significant habitats in the western portion of the Development Envelope for the species are the Breakaways and 
Gullies habitat, including the mesa escarpments, and the River habitat; these areas represent potential roosting and foraging habitat. 
Clearing 

It is unlikely the proposed clearing will lead to a long-term decrease in the size of the Ghost Bat population. The Proposed Change has 
been designed to avoid the highest value Ghost Bat habitat, including the roost complex associated with the diurnal/potential maternal 
roost at Mesa B and the roost complex associated with the potential diurnal roost at Mesa C by establishing a MEZ around these 
roosts.   
The Proposed Change will limit disturbance of the mesa escarpments to less than 3% of the perimeter of each mesa escarpment.  This 
equates to less than 1% of the mapped undisturbed Breakaways and Gullies habitat in the broader Robe Valley which may provide 
roost habitat for Ghost Bats. The Proposed Change will avoid direct disturbance to all but one recorded nocturnal Ghost Bat roost, 
specifically, the Proposed Change will avoid direct disturbance to the two recorded nocturnal roosts at Mesa A, nine of the ten recorded 
nocturnal roosts at Mesa B and all eight recorded nocturnal/possible nocturnal roosts at Mesa C. In addition, the Proposed Change has 
been designed to limit clearing of River habitat (foraging habitat) to less than 3 ha, representing less than 1% of the mapped foraging 
habitat in the broader Robe Valley.   
The proposed avoidance of roost complexes associated with the recorded potential diurnal/ maternal roost sites and all but one of the 
recorded nocturnal roost sites is consistent with the approved conservation advice (TSSC 2016b).   
Cumulatively, the Proposed Change will increase the existing mining footprint in the Robe Valley resulting in the total cumulative 
clearing (including historical clearing, the Proposed Change and reasonably foreseeably projects) of Breakaway and Gullies habitat 
reaching 10% and cumulative clearing of River habitat reaching 1%. The cumulative impacts on foraging and roosting habitat in the 
Robe Valley is not expected to lead to a long-term decrease in the size of the local or regional Ghost Bat population. 
Further afield, BHP Billiton (BHP) proposes to impact 17 known Ghost Bat caves at the proposed Area C Southern Flank Proposal 
(approximately 325 km south-east of the Revised Proposal) including five high value caves. The Area C Southern Flank Proposal also 
includes the loss of 9,307 ha of foraging habitat. The Area C Southern Flank Proposal is predicted to result in a reduction in that local 
population and will increase the cumulative impacts to the species in the Pilbara region.   
Noise, vibration and other disturbance 
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Significant impact criteria Assessment of impacts to Ghost Bat 
Noise and vibration from mining operations are unlikely to lead to a long-term decrease in the size of the Ghost Bat population.   
Noise from blasting and general mining operations has the potential to disturb Ghost Bats while roosting.  However, there is evidence to 
demonstrate that Ghost Bats will continue to use a roost despite nearby mining activities.  For example, monitoring conducted at the 
Minerals Resources Poondano Iron Ore Project approximately 20 km south-east of Port Hedland recorded Ghost Bats in a roost 
approximately 50 m from the mining operation both during and after mining operations (Astron 2015).  The proposed mine design 
incorporates a 40 m setback distance between the back of each potential diurnal/maternal roost cave and the proposed mine pit and 
50 m from the entry to nocturnal roosts (except shelter MBS-05 which will be impacted by the haul road to Mesa B), to protect the 
integrity of the roosts and to minimise the impact of noise and vibration on bats. 
The MEZs at Mesas B and C will provide a buffer zone between the mine pit and the mesa escarpment.  The buffer zone provided by 
the MEZ and the aspect of the roost habitat (facing away from the mining area) will reduce potential impacts to Ghost Bats from noise. 
Vibration associated with blasting has the potential to result in loss of, or damage to, the caves and shelters in the mesa escarpment.  
Geotechnical assessment of the caves that form the potential diurnal/maternal Ghost Bat roost complexes determined that the 
geotechnical sensitivity of these roosts to structural instability is low (Rio Tinto 2017g).  In addition, the MEZ will provide a buffer zone 
of at least 40 m between the mine pit and the diurnal/potential maternal roost caves and a Blast Management Framework to control 
PPV will be implemented to ensure the structural integrity of potential diurnal/maternal Ghost Bat roost caves is not compromised.  The 
Blast Management Framework will be implemented to ensure blast vibration levels at the identified diurnal/potential maternal Ghost Bat 
roosts remain below the trigger level PPV set in the EMP (see EMP in Appendix 4).  Measures that may be used to achieve the 
required blast control are discussed in Section 7.6.4.2.  Additional information regarding the characteristics of the rock between the 
proposed disturbance and the diurnal/maternal roost caves, the geotechnical stability of the rock and the Proponent’s Blast 
management control is also provided in Section 7.6.4.2. 
The Proponent requires personnel to comply with strict guidelines regarding cave entry for safety reasons as well as protection of 
heritage and environmental values.  The Proponent will continue to apply these guidelines.  Disturbance to Ghost Bats resulting from 
human visitation to caves is, therefore, unlikely to result in any changes to the Ghost Bat population in the western portion of the 
Development Envelope.   
Given the low geotechnical sensitivity to roost structural instability, the ongoing presence of Ghost Bats at the Poondano site and the 
proposed blast and human visitation management measures, noise and vibration from the Proposed Change are unlikely to lead to a 
long-term decrease in the size of the Ghost Bat population. 
Physical presence of infrastructure 
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Significant impact criteria Assessment of impacts to Ghost Bat 
Fencing and other infrastructure are unlikely to lead to a long-term decrease in the size of the Ghost Bat population.  Ghost Bats have 
the potential to become entangled in barbed wire fencing as the Ghost Bat does not distinguish the fencing quickly enough when flying 
just above the ground surface at night.  The Proponent will, therefore, install non-barbed wire fencing, except where barbed wire is 
legislated.  Where barbed wire fencing is required, reflectors will be attached to the fence to deter Ghost Bats. 
Vehicle movements 

Vehicle movements for the Proposed Change are unlikely to result in a long-term decrease in the Ghost Bat population. Ghost Bats are 
known to be able to fly low, resulting in potential for collisions with vehicles.  However, vehicle movements at night (when Ghost Bats 
are foraging) are much less than during the day and are generally limited to in-pit operations. 

Potential to reduce the area of 
occupancy of the species 

Clearing 

Potential impacts to Ghost Bat roosting, foraging and dispersal habitats from clearing are unlikely to reduce the area of occupancy of 
the Ghost Bat.  As described previously, the Proposed Change will retain the most important habitat for Ghost Bat including the 
recorded diurnal/potential maternal roost at Mesa B, the potential diurnal roost at Mesa C and the majority of nocturnal roosts on Mesas 
A, B and C.  Therefore, the species is likely to continue to occupy habitat within the western portion of the Development Envelope.  
Noise and vibration 

Noise and vibration emissions are unlikely to reduce the area of occupancy of the Ghost Bat.   
Noise from blasting and general mining operations has the potential to disturb Ghost Bats while roosting.  As discussed previously, 
there is evidence of continued Ghost Bat presence at the Poondano mine site during and after mining operations (Astron 2015).  The 
MEZ will provide a minimum buffer zone of 40 m between the mine pit and the diurnal/maternal GB roost caves.  The buffer zone 
provided by the MEZ and the aspect of the roost habitat (facing away from the mining area) will reduce potential impacts to Ghost Bats 
from noise. 
Historical mining areas in the Robe Valley show evidence of Ghost Bat presence following mining.  The initial mining undertaken in the 
Robe Valley did not prioritise retention of the mesa escarpments.  The proportion of escarpment remaining on each of the 14 
historically mined mesas varies between 0% and over 90% but is generally less than 50% (Bat Call WA 2017b). Nine of the ten mesas 
with partial escarpment retention were assessed for Ghost Bat activity.  Evidence of Ghost Bat usage was found on six of these mesas 
demonstrating that retained escarpments continue to offer roosting opportunities for the Ghost Bat (Bat Call WA 2017b).  Evidence of 
current Ghost Bat presence on historically mined mesas in the Robe Valley indicates that Ghost Bats either continued to use the roosts 
during mining operations or returned to the area after completion of mining.   
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Significant impact criteria Assessment of impacts to Ghost Bat 
Ghost Bat roosts are present throughout the Robe Valley.  A contextual field survey (Astron 2017c) recorded the following 
roosts/potential roosts in the Robe Valley (excluding those in the western portion of the Development Envelope):   

• Two maternal/potential maternal roosts (one confirmed, one potential), including a maternity roost at Mesa F approximately 
10 km to the south-south-east of Mesa C 

• Nine diurnal/potential diurnal roosts (eight confirmed, one potential) 
• 26 confirmed nocturnal roosts (total only from this study; other nocturnal roosts have been and continue to be recorded in the 

Robe Valley). 

As previously discussed, field observations of Ghost Bats and hormone analysis in the east Pilbara suggest that maternity groups may 
use different maternity roosts across different seasons and the concept of a centralised maternity roost may not be applicable in the 
Pilbara region (Biologic 2016). 
Vibrations associated with blasting have the potential to result in loss of, or damage to, the caves and shelters in the mesa escarpment.  
Loss or damage to roosts has the potential to reduce the area of occupancy of the Ghost Bat.  As previously discussed, geotechnical 
assessment of the caves that form the potential diurnal/maternal Ghost Bat roost complexes determined that the geotechnical 
sensitivity of these roosts to structural instability is low (Rio Tinto 2017g).  In addition, the Proponent will implement a Blast 
Management Framework in the vicinity of potential diurnal/maternal Ghost Bat roost caves to limit vibration emissions as described in 
Sections 7.8 and 7.6.4.2. 
Given impacts from noise and vibration will be reduced by blast management and the minimum buffer distance of 40 m from the pits to 
the back of the potential diurnal/maternal GB roost caves; evidence that Ghost Bats either continue to be present during mining 
operations or return to roosts after mining; availability of other roosts in the Robe Valley and evidence that Ghost Bats may use different 
maternity roosts across seasons, it is considered that the Proposed Change is unlikely to result in a long-term reduction in the area of 
occupancy of the Ghost Bat. 
Dust and light 

Dust emissions are unlikely to reduce the area of occupancy of Ghost Bat.  While dust has the potential to impact the quality of Ghost 
Bat habitat, natural protection is afforded to Ghost Bat roosts at Mesas B and C from the orientation of roosts away from mine 
operations.  In addition, the proposed mesa escarpment cut and associated haul road at Mesa B were moved early in the design 
process to avoid passing directly in front of the diurnal roost at Mesa B; with the proposed location now approximately 290m to the west 
of the diurnal roost.    
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Light emissions are unlikely to reduce the area of occupancy of the Ghost Bat.  Temporary lighting will be installed in the active mining 
areas and will face into the mining area, not onto the mesa escarpment.  Light is already present from the Mesa A/Warramboo mining 
operation and while additional light emissions may alter Ghost Bat nocturnal foraging behaviour by increasing attraction of prey to the 
area, this is unlikely to have an adverse effect on the Ghost Bat. 

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

Clearing 

Potential impacts to the one Ghost Bat nocturnal roost and Ghost Bat foraging and dispersal habitat are unlikely to fragment the 
existing Ghost Bat population.  As described, the Proposed Change has been designed to avoid direct disturbance to Ghost Bat roosts; 
the roost complexes associated with the diurnal/potential maternal roost at Mesa B and the potential diurnal roost at Mesa C will be 
retained.  The Proposed Change has also been designed to limit clearing of Ghost Bat foraging habitat to less than 3 ha of River 
habitat, representing less than 1% of the mapped foraging habitat in the broader Robe Valley. Clearing for the Proposed Change and 
any other potential impacts of the Proposed Change will not create physical barriers to Ghost Bat movement and therefore will not 
fragment the population. 

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

Clearing 

It is unlikely the Proposed Change will adversely affect habitat critical to the survival of the species, to the extent that the species would 
decline at the local or regional scale.  
There is currently no definition of “habitat critical to the survival of the species” for the Ghost Bat.  The approved conservation advice for 
Ghost Bat (TSSC 2016b) identifies protection of roost sites as the highest priority conservation management action.  In addition, bat 
ecologist Robert Bullen suggests that Ghost Bats require a roost complex, including at least one deep cave with characteristics of a 
maternity roost, multiple caves/shelters and overhangs in close proximity offering nocturnal and refuge opportunities, a productive set of 
gullies and gorges locally, a productive foraging area within 5 to 10 km radius and a good quality riparian line (Bat Call WA 2016).  This 
range of habitats and values will continue to be present in and near the western portion of the Development Envelope.  As previously 
discussed, the Ghost Bat and suitable Ghost Bat habitat, including maternity roosts and diurnal roosts, has been recorded throughout 
the Robe Valley.  Evidence of recent Ghost Bat utilisation has been recorded at 20 of the 34 named mesas in the Robe Valley.  In 
addition there are five other sites within 10 km of the Robe River where Ghost Bat activity has been recently recorded (Bat Call WA 
2016).  
Given that the Proposed Change will retain the roost complexes associated with the potential maternal/diurnal roosts and the wider 
availability of roosting habitat in the Robe Valley, the Proposed Change is unlikely to adversely affect habitat critical to the survival of 
the species to the extent that the species would decline.  
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Significant impact criteria Assessment of impacts to Ghost Bat 
All other potential impacts associated with the Proposed Change are unlikely to affect habitat critical to the survival of the species. 

Potential to disrupt the breeding cycle of 
a population 

Clearing 

Given the Proposed Change has been designed to avoid the one recorded diurnal/potential maternal roost at Mesa B and the potential 
diurnal roost at Mesa C, it is unlikely clearing associated with the Proposed Change will disrupt the breeding cycle of the Ghost Bat 
population.  
Noise and vibration 

Noise from blasting and general mining operations has the potential to disturb Ghost Bats while roosting and potentially disrupt the 
breeding cycle of the Ghost Bats roosting in the western portion of the Development Envelope.  As discussed previously, there is 
evidence of continued Ghost Bat presence at the Poondano mine site during and after mining operations (Astron 2015).  There is also 
evidence to suggest that maternity groups may use different maternity roosts across different seasons (Biologic 2016).  As there are 
other roosts present in the vicinity of the Development Envelope (including the maternity roost at Mesa F, approximately 13 km from 
Mesa B), it may be possible for Ghost Bats to utilise an alternative roost.  The potential to disturb roosting Ghost Bats will be reduced 
by the minimum 40 m buffer zone between the mine pit and the mesa escarpment that will be created by the delineation of the MEZ 
and by the aspect of the roost habitat (facing away from the mining area).   
Vibrations associated with blasting have the potential to disrupt the breeding cycle of Ghost Bats roosting in the western portion of the 
Development Envelope through loss of or damage to the caves and shelters in the mesa escarpments.  As previously discussed, 
geotechnical assessment of the caves that form the potential diurnal/maternal Ghost Bat roost complexes determined that the 
geotechnical sensitivity of these roosts to structural instability is low (Rio Tinto 2017g).  In addition, the Proponent will implement a Blast 
Management Framework to limit vibration emissions as described in Sections 7.8 and 7.6.4.2. 
All other potential impacts are unlikely to disrupt the breeding cycle of the species. 

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

It is unlikely the direct or indirect impacts associated with the Proposed Change will lead to decline of the Ghost Bat.  The proposed 
habitat loss is not expected to affect the survival of the species locally or regionally.  The most significant habitat features for this 
species will be avoided via the protection afforded by the pit re-design and delineation of a MEZ, and protected through appropriate 
mitigation measures such as specific blasting measures as outlined above.  Therefore, none of the potential impacts are likely to result 
in a significant impact to the availability or quality of the habitat for this species.   
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Potential for the establishment of 
invasive species in the endangered 
species’ habitat that are harmful to an 
endangered species  

The Cane Toad is a known threat to the Ghost Bat as Ghost Bats may prey on Cane Toads and have been shown to be susceptible to 
Cane Toad toxin.  The Cane Toad is not currently established in the Pilbara.  Cane Toads absorb water through their skin from dew or 
any moist material and need constant access to moisture to survive. Two semi-permanent pools associated with the Robe River are 
present in the western portion of the Development Envelope adjacent to Mesa B and one ephemeral pool adjacent to the northern part 
of Mesa C. Permanent pools associated with the Robe River are present outside the Development Envelope with the closest pools 
located approximately 3.7 km to the north and 8.4 km to the south-east of the Development Envelope.  Numerous permanent pools are 
present further upstream in the Robe River and a base flow is believed to be continuously present in the upper reaches of the Robe 
River. It is, therefore, considered that there is currently sufficient water continuously available in the Robe River to enable establishment 
of the Cane Toad in the Robe Valley should it spread to the Pilbara. 
Discharge of surplus water to Warramboo Creek, approximately 13 km south-west of the Robe River will temporarily increase the 
availability of water for the duration of discharge. However, as permanent water is already available in the Robe River, discharge to 
Warramboo Creek will not alter the possibility of Cane Toads becoming established in the area.  Following cessation of discharge, 
Warramboo Creek will return to the natural ephemeral flow regime.  
Competition for prey with feral cats may also be a threat to the Ghost Bat. The Proponent will continue to implement feral fauna control 
as needed in areas where it operates. 

Potential for the introduction of disease 
that may cause the species to decline The Proposed Change is unlikely to introduce disease that may cause the species to decline. 

Potential interference with the recovery 
of the species 

Given the Proposed Change has been designed to avoid the highest value roost habitat, limit disturbance to only a small proportion of 
mapped foraging habitat and that the Proposed Change includes implementation of a MEZ and Blast Management Framework, the 
Proposed Change is unlikely to interfere with the recovery of the Ghost Bat.  
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Table 12-5: Assessment of significance of impacts to Pilbara Olive Python 

Significant impact criteria Assessment of impacts to Pilbara Olive Python 

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

There are currently no defined criteria for habitat critical for the survival of the Pilbara Olive Python, or identified important populations. 
The approved conservation advice for the Pilbara Olive Python describes preferred habitat for the Pilbara Olive Python as including deep 
gorges and water holes (TSSC 2008).  The most significant habitat in the western portion of the Development Envelope for the species is 
the Breakaways and Gullies habitat, particularly areas in close proximity to the semi-permanent pools near Mesa B in the Robe River. 
This species is known to occur at more than 60 locations across the Pilbara (G. Humphreys, Biota Environmental Sciences, pers. comm. 
2012).  The conservation advice (TSSC 2008) notes that estimating population size for the Pilbara Olive Python is difficult due to the 
cryptic nature of the species, lack of reliable trapping methods or census techniques and the narrow range of reliable surveys. 
Clearing 

Potential impacts to Pilbara Olive Python shelter/breeding, foraging and dispersal habitats from clearing are unlikely to lead to a long-
term decrease in the size of the Pilbara Olive Python population.  The Proposed Change has been designed to avoid the highest value 
shelter/breeding habitat contained in the mesa escarpments.  Specifically, the Proposed Change will impact 6% of the potential 
shelter/breeding habitat (Breakaways and Gullies habitat) and less than 1% of the potential foraging habitat (River habitat) within the 
western portion of the Development Envelope.  A MEZ will be established around the mesa escarpment to protect fauna and habitat 
values supported by the mesa escarpment.  The Proposed Change will utilise existing infrastructure at Mesa A/Warramboo where 
possible.  Additional key infrastructure for the Proposed Change will be primarily installed in the Plains habitat which provides only limited 
foraging and dispersal habitat for the Pilbara Olive Python. No major infrastructure will be installed in the Robe River which provides key 
foraging habitat for the Pilbara Olive Python.  Waste fines, effluent from the reverse osmosis plant and some waste rock will be disposed 
of in-pit reducing clearing.   
Cumulatively, the Proposed Change will add to the footprint of the existing Mesa J Operations together with the Mesa H Proposal, and 
will result in the direct loss of up to 2ha of foraging habitat comprising River habitat, and limited loss of potential denning habitat. On this 
basis, it is expected that the Proposed Change will not contribute significant additional impacts to the Pilbara Olive Python which may 
cause a long-term decrease in the size of the population. 
Groundwater abstraction 

Groundwater abstraction is unlikely to lead to a long-term decrease in the size of the Pilbara Olive Python population. Abstraction of 
groundwater has the potential to impact phreatophytic species and potentially understorey vegetation along Warramboo Creek.  No 
permanent or semi-permanent pools have been identified in the section of the ephemeral Warramboo Creek that is within the modelled 
extent of groundwater drawdown.  Significant changes to understorey vegetation and hence fauna habitat due to abstraction of 
groundwater are not expected along the majority of the defined flow channel of Warramboo Creek.  There is potential for minor changes 
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to the abundance of understorey vegetation in the Plains habitat type downstream of the defined flow channel in Warramboo Creek.  
Current vegetation cover in this area is low and understorey vegetation has been impacted by cattle and weed species.  The Plains 
habitat type is widespread and common throughout the Pilbara and provides only limited foraging and dispersal habitat for the Pilbara 
Olive Python. Given the lack of semi-permanent and permanent pools, the widespread nature of the Plains habitat type, the limited value 
of the Plains habitat to the Pilbara Olive Python, the existing disturbance and the minor nature of the proposed changes, the proposed 
groundwater drawdown in the Yarraloola Aquifer is not expected to lead to a long-term decrease in the size of the Pilbara Olive Python 
population.   
Discharge of surplus water 

The proposed discharge of surplus water is unlikely to lead to a long-term decrease in the size of the Pilbara Olive Python population.  
The proposed discharge of surplus water into Warramboo Creek will alter the seasonal availability of surface water which may 
temporarily result in an increase in the utilisation of the area by the Pilbara Olive Python for hunting.  Following cessation of discharge, 
Warramboo Creek will return to the natural ephemeral flow regime, thus there is unlikely to be a long-term impact to Pilbara Olive Python 
habitat. 
Vehicle movements 

Pilbara Olive Pythons are at risk to road strike, as they are slow moving and their first response to the sound and vibration of a vehicle is 
to freeze (Pearson 2003).  Vehicle movements for the Proposed Change are unlikely to result in a long-term decrease in the Pilbara Olive 
Python population.  The Pilbara Olive Python is almost entirely nocturnal; vehicle movements at night are much less than during the day 
and are generally limited to in-pit operations. 

Potential to reduce the area of 
occupancy of the species 

Clearing 

It is unlikely the proposed disturbance will reduce the area of occupancy of the Pilbara Olive Python.  The Proposed Change will retain 
the majority of the Breakaways and Gullies habitat which provides suitable denning habitat for the species and will have limited impact on 
foraging habitat.   
Noise and vibration 

It is unlikely that noise and vibration emissions will reduce the area of occupancy of the Pilbara Olive Python.  While the species relies 
on-ground vibrations to detect prey and avoid predators, noise and vibration emission from blasting will be intermittent, lasting for two to 
ten seconds at a time.  The brief and sporadic nature of blasts is unlikely to significantly affect the Pilbara Olive Python’s foraging ability 
or reduce the area of occupancy. 
Groundwater abstraction 
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Given the lack of semi-permanent and permanent pools in the section of the ephemeral Warramboo Creek that is within the modelled 
extent of groundwater drawdown, the widespread nature of the Plains habitat type, the existing disturbance and the minor nature of the 
proposed changes, the proposed groundwater drawdown in the Yarraloola Aquifer is not expected to reduce the area of occupancy of the 
Pilbara Olive Python population.   
Discharge of surplus water 

The proposed discharge of surplus water is unlikely to reduce the area of occupancy of the Pilbara Olive Python population.  The 
increased availability of surface water in Warramboo Creek during periods of discharge may temporarily result in an increase in the 
utilisation of the area by the Pilbara Olive Python for hunting.  However, following cessation of discharge, Warramboo Creek will return to 
the natural ephemeral flow regime, thus there is unlikely to be a long-term impact to Pilbara Olive Python habitat. 

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

Clearing 

It is unlikely the limited clearing of potential shelter/breeding and foraging habitat will fragment an existing population of the species.  The 
Proposed Change has been designed to limit clearing to 6% of the potential shelter/breeding habitat (Breakaways and Gullies habitat) 
and less than 1% of the potential foraging habitat (River habitat) within the western portion of the Development Envelope. The installation 
of mine infrastructure is unlikely to create physical barriers to movement.   
All other potential impacts associated with the Proposed Change are unlikely to fragment the Pilbara Olive Python population. 

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

There are currently no defined criteria for habitat critical for the survival of the Pilbara Olive Python.  The approved conservation advice 
for the Pilbara Olive Python describes preferred habitat for the Pilbara Olive Python as including deep gorges and water holes.   
Clearing 

While the Proposed Change will disturb some habitat that may be classified as preferred habitat for the Pilbara Olive Python, the majority 
of shelter/breeding habitat and foraging habitat in the western portion of the Development Envelope will be avoided. A MEZ will be 
established around the mesa escarpment to protect fauna and habitat values supported by the mesa escarpment.  Key infrastructure for 
the Proposed Change will be primarily installed in the Plains habitat which provides only limited foraging and dispersal habitat for the 
Pilbara Olive Python.  No major infrastructure will be installed in the Robe River which provides key foraging habitat for the Pilbara Olive 
Python.  
The limited proportion of habitat that will be impacted is not expected to affect the survival of the species locally or regionally.   
All other potential impacts associated with the Proposed Change are unlikely to adversely affect habitat critical to survival of the species. 
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Significant impact criteria Assessment of impacts to Pilbara Olive Python 

Potential to disrupt the breeding cycle 
of a population 

Clearing 

Given the Proposed Change has been designed to avoid the highest value Pilbara Olive Python habitat in the mesa escarpments and 
that disturbance will impact only a small proportion of the available shelter/breeding habitat, it is unlikely the Proposed Change will disrupt 
the breeding cycle of a Pilbara Olive Python population.   
All other potential impacts associated with the Proposed Change are unlikely to disrupt the breeding cycle of the species. 

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

It is unlikely the Proposed Change will lead to decline of the Pilbara Olive Python. None of the potential direct or indirect impacts are 
likely to result in a significant impact to the availability or quality of the habitat for this species.  The limited proportion of habitat that will 
be impacted is not expected to affect the survival of the species locally or regionally and no other threatening processes for this species 
are expected to be exacerbated by the Proposed Change (e.g. feral predation and fire events). 

Potential for the establishment of 
invasive species in the endangered 
species’ habitat that are harmful to an 
endangered species  

The Feral Cat is a threat to the species, due to direct predation (particularly of juveniles), as well as predation of prey items such as the 
Northern Quoll (TSSC 2008).  The Proponent will continue to implement feral fauna control as needed in areas where it operates.  
While the Pilbara Olive Python is susceptible from Cane Toad poison, current evidence suggests that adults do not eat Cane Toads 
(Turvey 2013), although can be poisoned from secondary consumption.  Further research is required into the threat the Cane Toad 
poses to the Pilbara Olive Python. 
The Cane Toad is not currently established in the Pilbara.  As previously discussed, Cane Toads require constant access to moisture to 
survive.  There is currently water continuously available in the middle and upper sections of the Robe River to the east of the 
Development Envelope and in river pools adjacent to the North West Coastal Highway.  As water is already continuously available in the 
Robe Valley, the Proposed Change is unlikely to increase the opportunity for the Cane Toad to become established in the area. 

Potential for the introduction of disease 
that may cause the species to decline The Proposed Change is unlikely to introduce disease that may cause the species to decline. 

Potential interference with the recovery 
of the species 

Given the proposed disturbance will impact only a small proportion of the available Pilbara Olive Python habitat, and the Proposed 
Change has been designed to avoid the highest value denning habitat, the Proposed Change is unlikely to interfere with the recovery of 
the Pilbara Olive Python. 
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12.6 Predicted outcomes 

Mitigation strategies to address potential impacts to relevant MNES species are 
presented in Section 12.5.  Given the mitigation strategies presented, the outcomes for 
the Northern Quoll, Pilbara Leaf-nosed Bat, Ghost Bat and Pilbara Olive Python are that 
the Proposed Change is unlikely to: 

• Lead to a long-term decrease in the size of a population 
• Reduce the area of occupancy of the species 
• Fragment an existing population into two or more populations 
• Modify, destroy, remove isolate or decrease the availability or quality of habitat to 

the extent that the species is likely to decline 
• Result in invasive species that are harmful to an endangered species becoming 

established in the endangered species’ habitat 
• Introduce disease that may cause the species to decline 
• Interfere with the recovery of the species. 

The most important habitats in the western portion of the Development Envelope for the 
Northern Quoll are considered to be the Breakaways and Gullies and River habitats, 
which provide high value denning/shelter habitats associated with caves and rocky 
overhangs and/or enhanced foraging opportunities due to the availability of water (MHW 
2015a).  While the Proposed Change will disturb habitat classifiable as habitat critical to 
the survival of the Northern Quoll (DoE 2016), the proposed loss of critical habitat locally 
is not considered significant due to the avoidance of the highest value denning habitat 
and the extensive availability of foraging habitat both within and outside the Development 
Envelope.   

The Proposed Change has been designed to limit disturbance to high value Breakaways 
and Gullies habitat and River habitat to less than 11 ha, representing less than 1% of the 
mapped Breakaways and Gullies and River habitats in the broader Robe Valley.  The 
Proposed Change will clear foraging and dispersal habitat within the western portion of 
the Development Envelope; however the majority of disturbance for the Proposed 
Change will be to the Plains habitat which is widespread and common throughout the 
Pilbara region. The proposed disturbance to this habitat is, therefore considered unlikely 
to have a significant impact on the Northern Quoll population or the survival of the local 
population or species.   

The proposed disturbance will not affect critical Pilbara Leaf-nosed Bat roost habitat.  The 
Proposed Change will have only limited impact to priority foraging habitat as major 
infrastructure will be primarily located in the Plains habitat which provides only limited 
foraging for the Pilbara Leaf-nosed Bat.  There is currently no definition of critical habitat 
for the Ghost Bat. The Proposed Change has been specifically designed to protect the 
recorded diurnal/potential maternal roost complex at Mesa B and the potential diurnal 
roost complex at Mesa C by relocating the proposed escarpment cut and haul road at 
Mesa B, re-designing the mine pit and establishing a MEZ.  In addition, the Proposed 
Change has been designed to limit clearing of priority foraging habitat.  The impact to one 
nocturnal Ghost Bat roost and foraging habitat is considered unlikely to affect the survival 
of the local population or species.  

The approved conservation advice for the Pilbara Olive Python does not define habitat 
critical to the survival of the species.  The Proposed Change has been designed to limit 
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impact to habitats which may be classified as preferred habitat, namely the Breakaway 
and Gullies habitat and the River habitat by re-designing the mine pit, establishing a MEZ 
and locating key infrastructure in the Plains habitat which provides only limited foraging 
and dispersal for the Pilbara Olive Python.  The proposed disturbance is therefore 
considered unlikely to have a significant impact on the Pilbara Olive Python population or 
the survival of the local population or species. 

Noise associated with mining activities has the potential to disturb Ghost Bats while 
roosting.  In the case of the potential maternity roost on Mesa B this may lead to a 
disruption to the breeding cycle of the population in that roost.  The potential to disturb 
roosting Ghost Bats will be reduced through delineation of a MEZ and implementation of 
a Blast Management Framework to limit noise and vibration emissions.  The Blast 
Management Framework will be implemented to ensure blast vibration levels at the 
identified diurnal/potential maternal Ghost Bat roosts remain below the trigger level PPV 
set in the EMP (see EMP in Appendix 4).  Measures that may be used to achieve the 
required blast control are discussed in Section 7.6.4.2. 

Monitoring at Poondano (Astron 2015) has shown continued presence of a Ghost Bat 
population during and after mining activity.  There is also evidence to suggest that 
maternity groups may use different maternity roosts across different seasons (Biologic 
2016). As there are other roosts present in the vicinity of the Development Envelope 
(including the maternity roost at Mesa F, approximately 13 km from Mesa B), Ghost Bats 
may utilise an alternative roost. 

For the Northern Quoll and Pilbara Olive Python, the Proposed Change is unlikely to 
disrupt the breeding cycle of a population given the retention of the majority of suitable 
breeding habitat.  No Pilbara Leaf-nosed Bat roosts have been recorded in the western 
portion of the Development Envelope, and on this basis, the limited impact on foraging 
habitat only is unlikely to disrupt the breeding cycle for the Pilbara Leaf-nosed Bat.   

As described in this section, while small portions of habitat that may be classified as 
critical, priority or preferred habitat for some of the MNES relevant to the Proposed 
Change will be impacted, these impacts are not of a scale or level of significance where a 
decline in any of these species is likely to occur as a result.  The proposed mitigation 
strategies discussed in Table 12-2 to Table 12-5 will reduce the predicted impacts to 
MNES and ensure the highest value habitat for each species is protected as far as 
practicable from direct and indirect impacts. The Proposed Change is therefore not 
inconsistent with any relevant policy, guidance, Recovery Plan or Threat Abatement Plan 
for the Northern Quoll, Pilbara Leaf-nosed Bat, Ghost Bat or Pilbara Olive Python. 

.
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13. OFFSETS 

13.1 Background 

The WA Environmental Offsets Policy (Government of Western Australia 2011) and WA 
Environmental Offsets Guideline (Government of Western Australia 2014) provide 
guidance to proponents on the approach needed to determine offset requirements for 
proposals. The Environmental Offsets Guideline (2014) states that:  

“In general, significant residual impacts include those that affect rare and endangered 
plants and animals (such as DRF and threatened species that are protected by statute), 
areas within the formal conservation reserve system, important environmental systems 
and species that are protected under international agreements (such as Ramsar listed 
wetlands) and areas that are already defined as being critically impacted in a cumulative 
context. Impacts may also be significant if, for example, they could cause plants or 
animals to become rare or endangered, or they affect vegetation which provides 
important ecological functions”.  

The rate, scale and nature of current and future development, combined with the impacts 
of other land uses and threatening processes, have raised the EPA’s concerns about 
cumulative environmental impacts in the Pilbara region (EPA 2017a). In particular, the 
EPA is concerned about the clearing of native vegetation combined with pastoralism, 
feral animals, weeds and climate change in the Pilbara, and the lack of reliable 
information on the extent and condition of native vegetation at a regional scale (EPA 
2017a). The Pilbara is mostly Crown land and, as such, traditional land acquisition offsets 
are not possible in the region. In addition, tenure constraints including pastoral leases 
and mineral tenements make it difficult to implement on-ground conservation actions to 
deliver long-term protection of biodiversity (EPA 2014).   

Subsequently the EPA has determined that a proactive approach to compensating for the 
clearing of native vegetation in the Pilbara is required and has established a strategic 
regional conservation initiative for the consolidation and management of offset funds for 
the Pilbara; the Pilbara Environmental Offsets Fund (the Fund). The Fund is currently 
being established by the WA Government in response to recommendations from the EPA 
for a strategic, coordinated approach to the application of environmental offsets to 
achieve broad-scale biodiversity conservation outcomes.  

The Fund pools environmental offsets for resource and infrastructure projects approved 
under the EP Act which are conditioned in accordance with the WA Environmental 
Offsets Policy (Government of Western Australia 2011) and associated guidelines 
(Government of Western Australia 2014). Offsets contributed to the Fund will be used to 
implement conservation projects that counterbalance any significant residual impacts of 
those developments at a landscape level in the Pilbara.  
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The EPA notes that in establishing and implementing the Fund, the WA Government has 
committed to ensuring that the offsets implemented via the Fund will: 

• Be relevant and proportionate to the values being impacted (Principle 3) 
• Use sound knowledge and ensure the offset counterbalances the significant 

residual impact and delivers long-term environmental benefits (Principle 4) 
• Be adaptive and be evaluated to ensure that it achieves the outcomes required 

(Principle 5) (EPA 2017b). 

The EPA has been of the view that proposed offsets for similar projects to the Proposed 
Change with similar significant residual impacts (e.g. BHP’s recent Mining Area C – 
Southern Flank Project) requiring a contribution to the Fund, will counterbalance those 
significant residual impacts (EPA 2017b). Projects funded will address the priorities 
outlined in the Pilbara Conservation Strategy (Government of Western Australia 2017) 
including Karijini National Park restoration, management of Fortescue Marsh and also 
management of fire, feral animals and weeds in the Pilbara region. The projects 
implemented through the Fund will be approved by the Minister for Environment and 
project development will address matters including partnerships, scheduling, 
procurement, funding arrangements, performance measures and reporting requirements, 
which will be prepared in consultation with stakeholders (Government of Western 
Australia 2017). 

Contributions to the Fund to offset the clearing of native vegetation considered in Good to 
Excellent condition has been used as the standard offset approach by the EPA and 
proponents in the Pilbara since 2012. Where there are other environmental values with 
elevated significance, a higher offset is applied to account for this greater value.  

Environmental aspects of the Proposed Change were assessed for potential significant 
residual impacts. The results of the assessment are presented in the following section. 

13.2 Significant residual impacts 

The evaluation of potential impacts of the Proposed Change on the preliminary key 
environmental factors is detailed in Sections 5 to 13. This evaluation resulted in 
identification of environmental factors that may result in a significant residual impact.   

The Offsets Template as per the WA Environmental Offsets Guidelines (Government of 
Western Australia 2014) has been used to further examine the significant residual 
impacts of the Proposed Change.  Potential impacts that may result in a significant 
residual impact are included in the Offsets Template (Table 13-1 and Table 13-2).  The 
Offsets Template has been split into two parts to allow clear demonstration of the 
assessment; Table 13-1 presents a summary of the evaluation of significant residual 
impacts for each of the preliminary key environmental factors and Table 13-2 presents 
the proposed offsets. 
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Following application of the mitigation hierarchy, the following significant residual impacts 
have been identified for the Proposed Change:  

• Direct clearing of up to 3,000 ha of native vegetation in Good to Excellent 
condition, including the following areas with other environmental values: 

o Direct clearing of up to 8 ha of riparian vegetation 
o Direct clearing of up to 1,700 ha of the Priority 1 PECs, the Subterranean 

invertebrate community of pisolitic hills and the Subterranean invertebrate 
community of mesas in the Robe Valley region. 

Consideration of the Residual Impact Significance Model in the WA Environmental 
Offsets Guidelines (Government of Western Australia 2014) indicates that the above 
significant residual impacts may require offsets. 

The Proponent proposes environmental offsets in the form of financial contributions to the 
Fund of: 

• $750 per hectare for the unavoidable clearing of native vegetation in Good to 
Excellent condition 

• $1,500 per hectare for the unavoidable clearing of areas with other environmental 
values (riparian vegetation and PECs). 

Where values overlap and have two different offset rates the offset will be provided at the 
higher of the two rates.  The Proponent notes that rates will be adjusted to take 
Consumer Price Index (CPI) into account and, subject to approval, final rates will be 
specified in the Ministerial Statement for the Revised Proposal. 

In determining offsets, the Proponent has taken into consideration the six principles of the 
WA Environmental Offsets Policy which underpin the Western Australia Government’s 
assessment and decision making processes in relation to the use of environmental 
offsets, as outlined below. 

1. Environmental offsets will only be considered after avoidance and 
mitigation options have been pursued. As outlined in Section 2.2 avoidance 
and minimisation of impact has been included as part of the Proposed Change 
planning process.  The Proponent considered various options in the development 
of the Proposed Change and has avoided environmental impacts in the process.  
Water supply, waste fines disposal and haul road options will minimise the total 
area of vegetation clearing required.  Where clearing of vegetation is required, 
the Proposed Change has been designed to avoid clearing of vegetation or 
habitat with higher conservation significance. The selection of an in-pit waste 
fines disposal method in Warramboo also avoids impacts to the below pit floor 
troglofauna habitat that has been specifically retained at Mesa A.  One of the key 
avoidance strategies is the retention of the majority of the mesa escarpment 
areas; an approach already in place at Mesa A, which avoids several significant 
environmental values including those associated with conservation significant 
fauna and cultural heritage. The application of the mitigation hierarchy for the 
Proposed Change (Section 14.2) has ensured that all practical avoidance and 
mitigation measures have been considered, and pursued where appropriate.  
Offsets have only been considered for those significant impacts that are not able 
to be avoided or minimised. 
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2. Environmental offsets are not appropriate for all projects.  The identified 
significant residual impacts are considered appropriate to be offset as they are 
not considered to be either minor (too minor to require an offset) or likely to be 
considered environmentally unacceptable regardless of offsets.    

3. Environmental offsets will be cost-effective, as well as relevant and 
proportionate to the significance of the environmental value being 
impacted. The Proponent considers the proposed offsets are cost-effective, 
relevant and proportionate to counterbalance the significant residual impacts to 
the identified environmental values of the Proposed Change.  The offsets for 
vegetation are considered appropriate in that the significant residual impacts 
identified are not related to one specific Threatened species or community, rather 
they relate to the cumulative loss of vegetation due to clearing in the Pilbara and 
therefore the contribution to the Fund will allow implementation of offset projects 
that will benefit Pilbara vegetation and flora values more broadly.  The 
contribution to the Fund for the subterranean fauna PECs is considered 
appropriate given that subterranean fauna ecosystems are not currently well 
understood.  Contribution to the Fund will enable management or research to be 
undertaken that will benefit subterranean fauna values more broadly. Actions 
initiated through the Fund would be in addition to the Proponent’s current 
contribution to Western Australian subterranean fauna research initiatives. 

4. Environmental offsets will be based on sound environmental information 
and knowledge. The Pilbara is predominantly Crown land so traditional land 
acquisition offsets are not possible and on-ground conservation actions are 
difficult for a single proponent to implement due to tenure constraints including 
pastoral leases and mineral tenements. Contribution to the Fund is not a 
traditional offset where, for example a single conservation project would need to 
consider sound environmental information and knowledge about a particular 
species or community. However, the conservation and research projects to be 
implemented at a broad-scale through the Fund are intended to address the 
cumulative impacts of mining in the Pilbara as identified by the EPA and provide 
a more detailed understanding of conservation values in the Pilbara region in 
order to improve decision making regarding conservation and management.  

5. Environmental offsets will be applied within a framework of adaptive 
management.  The Proponent understands an adaptive management framework 
should be applied in relation to environmental offsets to take account of the 
potential risks. One of the key risks associated with the Fund as an 
environmental offset being applied for the majority of projects in the Pilbara is 
managing the time lag between establishing offsets and generating the 
anticipated benefits. This challenge and the adaptive management framework 
around conservation outcomes are being addressed in the development of the 
Fund mechanisms including partnerships, scheduling, procurement, funding 
arrangements, performance measures and reporting requirements in consultation 
with stakeholders.  The Proponent has experience in on-ground implementation 
and adaptive management of offsets and, therefore, is able to contribute 
knowledge to this process. 
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6. Environmental offsets will be focussed on longer term strategic outcomes. 
The EPA recognises that the establishment of the Fund is consistent with this 
principle in that strategic approaches, such as the use of the Fund, will provide a 
coordination mechanism to implement offsets across a range of land tenures 
(Government of Western Australia 2014). The Fund provides a strategic, 
coordinated approach to the application of environmental offsets to achieve 
broad-scale biodiversity conservation outcomes for the Pilbara region. Rio Tinto 
recognises the commitment of the EPA to this strategic approach and is 
contributing via being a participant in the working group for establishment of the 
Fund. 
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Table 13-1: WA Environmental Offsets Template Part 1- Identification of residual impacts and requirement for offsets 

Existing 
Environment/Impact 

Mitigation 
Significant Residual Impact? (Yes/No) 

Avoid and Minimise Rehabilitation Likely Rehab Success 

Flora and Vegetation  
Direct clearing of vegetation 
in Good to Excellent 
condition 
Direct clearing of riparian 
vegetation 

The Proposed Change has been 
designed to avoid any direct 
disturbance to the Sand Sheet PEC.  
Disturbance to Priority Flora and 
riparian vegetation will be avoided 
as far as practicable and clearing 
will only occur in approved areas. 
The clearing footprint has been 
minimised through general project 
design and through selection of in-
pit disposal of waste fines and 
reverse osmosis plant effluent rather 
than development of an external 
tailings storage facility and 
evaporation pond. 

Disturbed areas will be rehabilitated 
progressively as mining activities are 
completed. 
The conditions of the new Ministerial 
Statement for the Revised Proposal shall 
require the Proponent to implement a 
Closure Plan in accordance with the 
DMP / EPA Guidelines for Preparing 
Mine Closure Plans (2015).  The Closure 
Plan (Appendix 3) includes a closure 
objective to ensure that vegetation on 
rehabilitated land is self-sustaining and 
compatible with the final land use. 

Can the environmental values be rehabilitated/Evidence? 
To date, approximately 222ha of rehabilitation has been completed at the Mesa A 
and Warramboo operations collectively and has generally established well, with a 
range of native perennial species present and established. 
Operator experience in undertaking rehabilitation? 
Rio Tinto conducts rehabilitation activities progressively at all its operations in the 
Pilbara.  All rehabilitation is undertaken in accordance with the Rio Tinto Iron Ore 
Rehabilitation Handbook, which is reviewed and updated periodically to reflect 
changes in industry standards, reflect new knowledge obtained through research 
and development, and to adopt learnings from ongoing rehabilitation projects. The 
Handbook addresses: 

• Soil resource management 
• Rehabilitation techniques 
• Local provenance species seeding practices 
• Records and data management 
• Ongoing monitoring. 

What is the type of vegetation being rehabilitated? 
A total of 76 vegetation units have been mapped in the western portion of the 
Development Envelope. As a general overview the Proposed Change is located 
within the Fortescue District of the Eremaeum botanical province which is 
characterised by tree (Eucalyptus spp. and Corymbia spp.) and shrub (Acacia 
spp., Hakea spp., Grevillea spp. and Senna spp.) steppe communities and Triodia 
spp. hummock grasslands (Beard 1990). 
Time lag?  
Due to the long timeframes between commencement of mining and closure of a 
mining operation, vegetation clearing is treated as long-term and therefore 
warrants an offset even though rehabilitation will be undertaken.  
Credibility of the rehabilitation proposed (evidence of demonstrated success) 
As above, given the substantial modification of landform associated with mining 
and the long timeframes, the impact assessment is conservative and provides for 
an offset in addition to committing to rehabilitation. 

Yes, the direct clearing of native vegetation in Good to 
Excellent Condition and direct clearing of riparian vegetation 
is considered significant. 
Extent 
1,300 ha1 

Quality 
Good to Excellent 
Conservation Significance 
1,300 ha of Good to Excellent condition native vegetation, 
including 8 ha of riparian vegetation 
Land Tenure 
n/a 
Time Scale 
n/a - no temporary clearing 
 
Consideration of the Residual Impacts Significance Model 
indicates that the residual impact is significant because it 
involves clearing of vegetation in Good to Excellent condition 
in the Pilbara and clearing of riparian vegetation of high local 
significance. 

Subterranean Fauna 
Direct clearing of the 
subterranean fauna PECs 

The Proposed Change has been 
designed to minimise disturbance to 
the subterranean fauna PECs as far 
as practicable.  
The mine plan has also been 
designed to retain at least 50% by 
volume of connected pre-mining 
troglofauna habitat at Mesas A, B 
and C by delineation of a MEZ (and 
pit floor in the case of Mesa A). 
Impacts to the higher value 
troglofauna habitat retained in the pit 
floor at Mesa A will be avoided 

n/a n/a 

Yes, the direct clearing of the P1 subterranean fauna PECs 
Extent 
1,700 ha 
Quality 
Partially disturbed by mineral exploration activities but overall 
quality is Excellent. 
Conservation Significance 
Habitat supports SRE and conservation listed troglofauna 
species. 
Land Tenure 
n/a 
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Existing 
Environment/Impact 

Mitigation 
Significant Residual Impact? (Yes/No) 

Avoid and Minimise Rehabilitation Likely Rehab Success 
through locating the WFSF at 
Warramboo instead of in-pit at Mesa 
A.  The mine plans for Mesas A, B 
and C have also been designed to 
avoid as many single location and 
singleton troglofauna as practicable 
and ensure their ongoing avoidance 
by the retention of the MEZ. 

Time Scale 
n/a - no temporary disturbance 

1 For the purpose of environmental offsets, this is the portion of the 3,000 ha to be offset for impacts to native vegetation in Good to Excellent condition.  The remaining 1,700 ha forms the area of subterranean fauna PECs to be impacted and offset for that factor. 
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Table 13-2: WA Environmental Offsets Template Part 2 – Proposed offset 

Significant residual 
impact 

Offset calculation methodology 

Type Risk Likely offset success Time lag Offset quantification 

Direct clearing of 
3,000 ha of Good to 
Excellent condition 
vegetation in the Pilbara, 
including direct clearing 
of 8 ha of riparian 
vegetation and 1,700 ha 
of the P1 subterranean 
fauna PECs. 

Financial contribution to the  Pilbara 
Environmental Offsets Fund 

Low - offsets contributed to the Fund will 
be used to implement conservation 
projects that counterbalance the significant 
residual impacts 

n/a. The projects implemented through the Fund 
will be approved by the Minister for Environment 
and project development will address matters 
including performance measures and reporting 
requirements. 

n/a 

The Proponent proposes the provision of: 
• An environmental offset ($750 per hectare ) for the 

unavoidable clearing of native vegetation in Good 
to Excellent condition 

• An environmental offset at the higher offset rate 
($1,500 per hectare) for unavoidable clearing in 
areas of riparian vegetation 

• Where values overlap and have two different offset 
rates the offset will be provided at the higher of the 
two rates.   
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13.3 Clearing approved under MS 756 

The existing MS 756 approves 3,680ha of clearing for Mesa A.  An up front offset of 
$2 million was provided under the commitments of approval of MS 756 which resulted in 
the establishment of a molecular systems unit at the WA Museum and funding for a 
research senior scientist, together supporting a taxonomic revision of Tephrosia in 
northern Western Australia.  Therefore, the Proponent considers any past or future 
clearing undertaken as part of that approved project is exempt from the requirement for a 
new offset under any new Ministerial Statement for the Revised Proposal.  The 
Proponent proposes that any new Condition relating to offsets should reflect that the 
clearing of 3,680 ha (as approved under MS 756) is exempt from the requirements of an 
offset.  
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14. HOLISTIC IMPACT ASSESSMENT 

Sections 5 to 12 provide detailed assessment of the potential environmental impacts and 
proposed environmental management strategies for each of the environmental factors.  
This section provides an integrated, holistic assessment of the impacts of the Proposed 
Change on the whole environment by considering the interactions and connections 
between the preliminary key environmental factors.  Only significant environmental values 
that may be impacted by the Proposed Change are considered in this section.   

The preliminary key environmental factors identified as relevant to the Proposed Change 
are: Flora and Vegetation; Subterranean Fauna; Terrestrial Fauna; Hydrological 
Processes and Inland Waters Environmental Quality; Landforms and Social 
Surroundings.  In addition, Closure and Offsets are considered relevant to the Proposed 
Change and are considered in relation to each factor. 

14.1 Proposal activities 

The following Proposal activities involve interactions between preliminary key 
environmental factors and have the potential to impact significant environmental values. 

14.1.1 Land disturbance 

The Proposed Change will require clearing and disturbance of up to 3,000 ha of native 
vegetation and fauna habitat in the Development Envelope of 16,834 ha.  Land 
disturbance has the potential to impact on vegetation, fauna habitats, social surroundings 
and landforms. 

The key focus for the Proposed Change design was to avoid the high value aspects of 
the following identified values: 

• Sand Sheet PEC: The Proposed Change has been designed to avoid 
disturbance to the Sand Sheet PEC and minimise disturbance to vegetation units 
of high local conservation significance 

• Riparian vegetation: The vast majority of riparian vegetation will be avoided.  
Some minor clearing of riparian vegetation will be required to facilitate installation 
of the surplus water discharge point on Warramboo Creek 

• Conservation Significant Fauna (MNES): The Proposed Change has been 
designed to minimise disturbance to denning and roosting habitat for 
conservation significant terrestrial fauna species, particularly bat species and the 
Northern Quoll.  MEZs have been developed to avoid and protect potential 
diurnal/ maternal Ghost Bat roosts from direct disturbance.  The Proposed 
Change has been designed to limit disturbance to high value fauna habitats 
(Breakaways and Gullies habitat and River habitat), with less than 11 ha 
proposed to be cleared, representing less than 1% of the mapped Breakaways 
and Gullies and River habitats in the broader Robe Valley 

• Troglofauna: The mine plan has been designed to retain at least 50% by volume 
of connected pre-mining troglofauna habitat at Mesas A, B and C by delineation 
of a MEZ (and retention of sub-pit floor habitat in the case of Mesa A).  The mine 
plans for Mesas A, B and C have also been designed to avoid as many single 
location and singleton troglofauna as practicable and ensure their ongoing 
avoidance through retention of the MEZ 
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• Significant Heritage sites: The Proposed Change has been designed to avoid 
disturbance to most key heritage sites as identified by the Kuruma Marthudunera 
People.  The Proposed Change has also been designed to minimise direct 
disturbance to the mesa escarpments, including the rock shelters, through 
establishment of a MEZ 

• Landform and Social Surroundings: The Proposed Change has been 
designed to minimise disturbance to the mesa escarpments and major drainage 
lines to protect the landform and amenity values of these landscape features.   

14.1.2 Abstraction of groundwater 

The Proposed Change will require abstraction of up to 5 GL/a of groundwater from the 
Mesa C CID Aquifer, resulting in the groundwater table being lowered by up to 15 m 
within the localised area of the CID Aquifer.  Following cessation of dewatering, the Mesa 
C CID Aquifer groundwater level is unlikely to recover to pre-mining levels under steady 
state conditions.  Extensive rainfall and possibly increased surface run-off and infiltration 
into the mesa due to a reduced vadose zone are, however, likely to assist water level 
recovery in the CID Aquifer.  Based on current hydrogeological modelling, no observable 
impacts to groundwater levels in the adjacent Robe River Alluvial Aquifer and associated 
Groundwater Dependent Vegetation are anticipated.  However, should there be greater 
hydraulic connectivity between the Mesa C CID Aquifer and the Robe River alluvium than 
current modelling and hydrogeological investigations indicate, there is potential for stress 
to individual trees along the Robe River in the extent of drawdown. 

The Revised Proposal will require abstraction of up to 15 GL/a groundwater (including the 
current licensed abstraction rate of 3 GL/a) from the extended Warramboo bore field.  
Abstraction of groundwater will alter the hydrological regime and has the potential to 
impact phreatophytic vegetation and stygofauna within the extent of drawdown. 

Water abstraction from the Warramboo bore field is predicted to result in drawdown of the 
groundwater table of up to 36 m. Following cessation of groundwater abstraction, it is 
estimated that recovery of the groundwater table at Warramboo to 80% of the pre-mining 
level will take approximately 40 years, with complete recovery of the groundwater level 
estimated to take up to 140 years due to the anticipated low recharge rates. 

The key focus for the Proposed Change is to maintain the following key environmental 
values as far as possible: 

• Stygofauna: Drawdown of the groundwater table will reduce stygofauna habitat 
in the Mesa C CID Aquifer.  However, investigations indicate that the Mesa C 
Aquifer is seasonally connected to the extensive, adjacent stygofauna habitat 
present in the Robe River Alluvial Aquifer.  Loss of the small proportion of 
available stygofauna habitat represented by the Mesa C CID Aquifer is, therefore, 
considered unlikely to significantly affect the ecological integrity of stygofauna 
habitat in the Mesa C area.  Drawdown of the groundwater table will reduce 
stygofauna habitat in the Yarraloola Aquifer.  However, the Yarraloola Aquifer is 
an extensive regional aquifer with the volume of habitat to be impacted estimated 
to represent less than 2% of the available aquifer      

• Riparian vegetation: Groundwater drawdown will affect availability of 
groundwater to facultative phreatophytic vegetation along the 13 km section of 
the defined flow channel of Warramboo Creek and into the flood plain 
downstream of the defined channel.  In the majority of the defined flow channel, 
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drawdown of the groundwater table may result in a reduction in canopy cover and 
increased mortality of phreatophytic species but structural and compositional 
changes are considered unlikely.  In the floodplain beyond the defined flow 
channel groundwater drawdown may result in a reduction in canopy cover and 
increased mortality of phreatophytic species, with some potential for structural 
and compositional changes to vegetation.  The vegetation types in the floodplain 
are not locally restricted and, based on assessment of aerial photography, are 
considered to extend beyond the Development Envelope.  The proposed impact 
of groundwater drawdown on the vegetation types of Warramboo Creek is, 
therefore, not expected to be significant. As discussed in Section 8.6.2, 
drawdown of the CID Aquifer is not expected to result in observable changes to 
groundwater levels within the adjacent Robe River Alluvial Aquifer. 

14.1.3 Discharge of surplus water 

The Proposed Change will utilise dewatering water on-site as far as possible.  It is 
proposed that surplus water from dewatering and large rainfall events be discharged to 
Warramboo Creek.  Discharge of surplus water will alter the hydrological regime of an 
8 km section of Warramboo Creek from an ephemeral system to one which has 
continuous flow during times of discharge and may temporarily alter the surface water 
chemistry.  The change in hydrological regime may result in short-term changes to 
riparian vegetation and fauna utilisation along the affected section of Warramboo Creek.  
Following cessation of discharge, riparian vegetation and fauna utilisation of this section 
of Warramboo Creek is expected to return to that adapted to an ephemeral system. 

The key focus for the Proposed Change is to minimise impacts to the following identified 
values: 

• Riparian vegetation: Changes to water chemistry may result in temporary 
vegetation stress and decline in vegetation health along an 8 km section of 
Warramboo Creek.  However, discharge will not be continuous during the life of 
the Proposed Change and natural flow conditions, which occur during rainfall 
events, will flush the system and mitigate the potential impacts of short-term 
increases in salinity on vegetation.  Surplus water discharge is, therefore, not 
expected to have any long-term adverse effects on the riparian vegetation of 
Warramboo Creek.  Vegetation that becomes established as a result of discharge 
may be affected by a loss of readily available water following cessation of 
discharge.  However, given the volumes and duration of discharge, it is 
anticipated that the riparian vegetation will revert to that adapted to an ephemeral 
system 

• MNES habitat: Any potential increased use of Warramboo Creek by MNES 
during periods of discharge is expected to be temporary until the vegetation and 
water availability reverts to that of an ephemeral system.  Potential short-term 
decline in vegetation health along an 8 km section of Warramboo Creek may 
temporarily affect MNES foraging and dispersal habitat.  However, given the 
temporary nature of the proposed discharge and that this area represents a small 
proportion of foraging and dispersal habitat in the Development Envelope and the 
broader Robe Valley for MNES, significant impacts to MNES species from 
surplus water discharge are considered unlikely. 
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14.2 Application of the mitigation hierarchy 

The Proponent has applied the mitigation hierarchy in the Western Australian 
Environmental Offsets Guidelines (Government of Western Australia 2014) for all 
proposed activities, including those listed above. 

14.2.1 Avoidance 

Avoidance is the preferred strategy for managing potentially significant impacts to the 
environment. The Proposed Change has been designed to avoid potentially significant 
impacts to the environment; specifically avoidance of direct disturbance to: 

• Robe River (riparian vegetation, terrestrial fauna, aquatic fauna and heritage 
values) 

• Potential diurnal/ maternal Ghost Bat roosts (terrestrial fauna values) 
• As many single location and singleton troglofauna as practicable 
• Retained troglofauna habitat beneath the pit floor at Mesa A  
• Sand Sheet PEC (vegetation values) 
• Rock shelter site MBC15_36 on Mesa B containing spinifex matting (heritage 

values) 
• Warramboo Outstation (heritage values) 
• Ethnographic site and archaeological feature within the Warramboo pit footprint 

(heritage values). 

14.2.2 Minimisation 

After avoidance strategies were considered, mitigation measures to minimise the 
remaining significant impacts were investigated to reduce these to an acceptable level.  
The Proposed Change has been designed to minimise the remaining potentially 
significant impacts to the environment; specifically minimisation of disturbance to:  

• Mesa escarpments (terrestrial fauna, heritage and landscape values) 
• Yirrkawiya Gap (heritage values) 
• Troglofauna habitat (subterranean fauna values) 
• High local significance vegetation and conservation listed flora (flora and 

vegetation values). 

The Proponent also proposes that the Revised Proposal be subject to a new Ministerial 
Statement that includes the requirement to implement a condition EMP (Appendix 4) to 
demonstrate that the following environmental outcomes for key environmental factors are 
met:  

• No irreversible impact to the health of riparian vegetation of the Robe River and 
Warramboo Creek as a result of groundwater abstraction for the Proposed 
Change 

• No irreversible impact to the health of riparian vegetation of Warramboo Creek as 
a result of surplus water discharge from the Proposed Change 

• No direct disturbance to the Sand Sheet Vegetation (Robe Valley) PEC, due to 
the Proposed Change, that results in an irreversible impact 
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• No irreversible impact, as a result of the Proposed Change, to retained 
escarpments of Mesa A, B and C which are high value habitat for the Ghost Bat  

• No irreversible  impact, as a result of the Proposed Change, to retained 
escarpments of Mesa A, B and C which are high value habitat for the Northern 
Quoll 

• No irreversible impact as a result of the Proposed Change to the troglofauna 
habitat retained within the Mesa A, B or C MEZs. 

14.2.3 Rehabilitate 

Following consideration of avoidance and minimisation measures, rehabilitation 
measures were considered to further reduce residual impacts.  The proposed conditions 
of the new Ministerial Statement (Appendix 2) shall require the Proponent to manage the 
implementation of the Revised Proposal to ‘ensure that the Revised Proposal is 
rehabilitated and decommissioned in an ecologically sustainable manner’. The conditions 
of the Ministerial Statement shall also require the Proponent to implement a Closure Plan 
(Appendix 3) in accordance with the DMP / EPA Guidelines for Preparing Mine Closure 
Plans (2015).  

The rehabilitation is anticipated to ensure that the Revised Proposal will not compromise 
land use options in the area. 

14.2.4 Offset 

If, after the previous steps of the mitigation hierarchy have been considered, significant 
residual impacts to the environment are expected, then offsets are proposed.  The 
Proponent proposes the provision of an environmental offset ($750 per hectare) for the 
unavoidable clearing of native vegetation in Good to Excellent condition, and an 
environmental offset at the higher offset rate ($1,500 per hectare) for the unavoidable 
clearing of two PECs and riparian vegetation (Section 13). 

14.3 Conclusion 

The key environmental values in the western Pilbara have been identified as the river 
systems, gorges and rocky hills/breakaways.  These landscape features provide 
significant shelter and foraging opportunities for fauna (in particular MNES fauna), include 
aquatic and cave habitats and have high heritage and amenity values.  The iron ore 
resource is associated with the mesas and it has been identified that the breakaways and 
cave systems of the mesa escarpments are the most significant features of the mesas 
both environmentally and socially.  Therefore, the protection of these escarpments 
(through limiting clearing in this area and the creation of a MEZ), while allowing mining of 
the internal mesa plateau, has been the overarching approach to mine planning for the 
Proposed Change.  This approach is expected to protect the MNES habitat values, 
heritage and amenity values associated with the escarpments. 

The Proposed Change avoids almost all direct disturbance of riparian vegetation 
associated with the Robe River and Warramboo Creek and drawdown of the Mesa C CID 
aquifer is not expected to result in observable changes to groundwater levels within the 
Robe River Alluvial Aquifer.  Potential indirect impacts from dewatering and surface water 
discharge into Warramboo Creek may occur.  The effects of groundwater abstraction and 
dewatering have been modelled extensively and ongoing monitoring of key environmental 
values will be undertaken to ensure that no unforeseen impacts occur.   The requirement 
for surplus water discharge has been minimised as far as possible and will be managed 
such that surface discharge extends no further than 8 km downstream of the discharge 
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point under natural no-flow conditions.  No irreversible impact on riparian vegetation is 
anticipated as a result of dewatering or surplus water discharge. The proposed mitigation 
strategies (outlined in Section 8.8) will ensure that the environmental objectives for 
Hydrological Processes and Inland Waters Environmental Quality are met and that the 
significant river and creek systems in the vicinity of the Development Envelope are 
protected.  

The nature of mining a resource or abstracting groundwater from a particular geological 
strata means there is an inherent risk that any short range endemic species of 
subterranean fauna may be at risk from habitat loss.  Therefore, the definition of habitat 
and habitat connectivity for subterranean fauna as well as survey coverage has been a 
key consideration in this environmental assessment.  The troglofauna and stygofauna 
habitat present within each deposit is well connected and extends beyond the proposed 
impact areas. Monitoring evidence also indicates that the Mesa A MEZ is functioning as 
intended, in protecting the ecological integrity of troglofauna habitat and assemblages. 
The proposed mitigation strategies, including the continuation of the MEZ approach, will 
ensure the proposed mining at each deposit can be conducted such that the ecological 
integrity of troglofauna and stygofauna habitat, as well as the diversity and ecological 
integrity of the troglofauna and stygofauna assemblages present are unlikely to be 
impacted significantly. 

The Proponent considers that the Proposed Change is in accordance with the EP Act 
Environmental Principles (Section 4.1).  The proposed rehabilitation is designed to 
ensure that the Proposed Change will not compromise land use options in the area and 
therefore is consistent with the environmental principle of intergenerational equity.  The 
Proposed Change can be managed effectively through avoidance, management and 
mitigation measures to ensure that the health, diversity and productivity of the 
environment is maintained or enhanced for the benefit of future generations. 

Based on the proposed avoidance of significant areas, proposed mitigation strategies and 
the continued implementation of existing management strategies (including offsets for the 
three identified potentially significant residual impacts), the Proponent considers that the 
EPA objectives can be met for all environmental factors and the Proposed Change is 
environmentally acceptable and can be adequately managed through the draft Ministerial 
Statement conditions for the Revised Proposal provided in Appendix 2. 
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16. APPENDICES 

All appendices are contained on the attached CD. 
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Appendix 3: Mesa A Hub Closure Plan 

Appendix 4: Mesa A Hub EMP 

Appendix 5: Key Flora and Vegetation Survey Reports 

• Flora and vegetation assessment Proposed Warramboo Borefield Area (Stantec 
2018) 

• Assessment of Groundwater Dependent Vegetation distribution on the Robe 
River – Targeted Riparian Vegetation Survey – Stage 1 (Rio Tinto 2017a) 

• Level 2 Flora and vegetation survey: Mesa B-C, Warramboo BWT, Highway to 
Tod Bore and Mesa A extension (MWH 2016) 

• Mesa A Annual Sand Sheet Vegetation Monitoring (Astron 2017a).  

Appendix 6: Significant Vegetation Units 

Appendix 7: Key Subterranean Fauna Survey Reports 

• Mesa A Hub: Mesas B and C Troglobitic Fauna Assessment (Biota 2017b)    
• Mesa A Hub: Warramboo Troglobitic Fauna Assessment (Biota 2017a)   
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• Mesa A Hub: Warramboo and Mesa C Stygofauna Assessment (Biota 2017d).    
• Complete set of Troglofauna records identified to species level  
• Detailed description of the troglofauna habitat modelling methodology 
• Mesa A Hub Subterranean Fauna Peer Review (Biologic 2018) 
• Troglofauna Habitat Data Analysis (Astron 2017b). 
• Revised troglofauna habitat removal impact assessment process for Mesa A Hub 

Proposal (Rio Tinto 2018a) 
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Appendix 8: Key Terrestrial Fauna Survey Reports 

• Warramboo Borefield Level 2 Fauna Assessment (Astron 2018a) 
• Mesa A Hub – Targeted Night Parrot Fauna Assessment (Astron 2018b) 
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• Robe Valley Mesas A and C, Ghost Bat roost cave assessment, April 2017 (Bat 

Call WA 2017a).   
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• Geotechnical assessments – Potential diurnal Ghost Bat roost complexes at 
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• Figure A8-1 showing the fauna sampling locations in relation to fauna habitat 
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2013) 
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