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This document has been prepared to the highest level of accuracy possible, for the purposes
of Rio Tinto’s iron ore business. Reproduction of this document in whole or in part by any
means is strictly prohibited without the express approval of Rio Tinto. Further, this document
may not be referred to, quoted or relied upon for any purpose whatsoever without the written
approval of Rio Tinto. Rio Tinto will not be liable to a third party for any loss, damage, liability
or claim arising out of or incidental to a third party using or relying on the content contained
in this document. Rio Tinto disclaims all risk and the third party assumes all risk and releases
and indemnifies and agrees to keep indemnified Rio Tinto from any loss, damage, claim or
liability arising directly or indirectly from the use or reliance on this document.
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in the Robe Valley
and disturbance status
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11.1.4.6 Integrity
Mesa H is currently a physically intact mesa landform which has been subject to exploration
activities including clearing of native vegetation to facilitate exploration drilling over
numerous years. As described in Section 11.1.4.5 the Mesa H landform does not display
delineated escarpments around its entire circumference and instead forms a moderatesized escarpment on the river / west side with a second tier in places, and transitions into
the adjacent Mesa J landform to the south-east. Mesa H is dissected by numerous valley
flowlines, including a main central flowline.
11.1.4.7 Ecological importance
The mesa formations in the Robe Valley provide important ecological habitats, primarily
the gullies and breakaway habitats associated with the mesa escarpments, with sections
of the escarpments of Mesa H (and Mesa J) hosting features such as caves, rock crevices,
overhangs, fissures and boulders that provide a range of habitat for fauna, including
conservation significant fauna.
The structural formations of the mesas, and shaded areas of ridgelines, support shortrange endemic invertebrates by providing mesic qualities and a cooler, more humid
microclimate than elsewhere in the surrounding landscape (EPA 2009 as cited in
MWH 2015). The mesa escarpments also provide a refuge from feral cats, fire and
livestock and provide areas for breeding (Hill and Ward 2010 and DoE 2013 as cited in
Astron 2017c). During rainfall events, the central and minor gullies of Mesa H facilitates
surface water runoff to the Robe River.
The caves and deeply incised gullies within the mesa escarpments are considered to
provide important habitat for Northern Quoll, Pilbara Leaf-nosed Bat, Ghost Bat and Pilbara
Olive Python, which are listed as threatened species under the EPBC Act (see Section 8).
The mesa plateaus are considered to be of limited ecological and habitat value to
threatened species. The CID comprising the mesa formations also provides habitat
suitable for troglofauna, and stygofauna habitat where the CID extends below the water
table. Stygofauna and troglofauna have been recorded at Mesa H (see Section 7).
Following Astron’s baseline field surveys, a desktop assessment was undertaken in 2017
(Astron 2017c) to categorise and rank the ecological value of the mesa escarpments at
Mesa H, to help inform the Proposed Change design and prioritise areas of highest
ecological value to ensure these areas were avoided. Each category was scored for a
number of ecological factors (conservation significant flora and vegetation, fauna habitats,
vertebrate fauna and invertebrate fauna), with priority rating scales of high, moderate and
low determined using the mean and standard deviation of all mesa assessment sites. The
assessment considered 48 assessment sites. Twenty per cent (91.2 ha) of the total area
of mesa façades within the survey area were rated as high priority, 56% (250.2 ha) as
moderate priority and 24% (105.4 ha) as low priority (Figure 11-7). The sites rated as high
priority were found along the western façade near the Robe River and a small section along
the northern façade that passes close to the Robe River (Figure 11-7).
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11.1.4.8 Scientific importance
Mesa H provides evidence of past ecological processes, as do the other Robe Pisolite
mesas in the Robe Valley. Scientific interest has been limited to studies associated with
the Revised Proposal.
11.1.4.9 Social importance
Amenity Value
The North West Coastal Highway is the main travel route though the western Pilbara region
and is a heavy-use, sealed road supporting a mix of local, industrial and tourist traffic. The
main access route in the vicinity of the Revised Proposal is the Pannawonica Access Road,
which is a sealed link road extending from the North West Coastal Highway to the town of
Pannawonica and carries traffic largely related to the mine operations in the area. Other
roads nearby comprise gravel pastoral access roads, many of which are also used for
mining exploration activities.
Panoramic, views toward Mesa H are available from the Pannawonica Access Road, due
to the open nature of the landforms and sparse vegetation in the area. Views become
confined close to, and between, mesa formations, in gullies and near the riparian
vegetation. There are views of the mesas from the North West Coastal Highway, and from
the Pannawonica Access Road which enhance the landscape amenity and contribute to
the tourism experience and may raise interest from travellers (John Cleary Planning 2005).
Heritage Value
Numerous cultural heritage surveys have been undertaken for the Revised Proposal,
including for the existing Mesa J Iron Ore Development. These surveys have identified
significant Aboriginal cultural heritage values, particularly associated with the mesa
escarpments and include artefact scatters, rockshelters, scarred trees and quarries. Sites
associated with the mesa landforms that were identified by the Robe River Kuruma People
as being of the highest significance include a mythological site (Jirtiwi Thalu) and a gender
restricted quarry site MJ04-09. Immediately adjacent to the mesa landforms, the Robe
River, its pools, Jimmawurrada creek, a burial (Deepdale Burial) and a Law Ground
(Yarramarda Law Ground) were also identified as having the highest significance.
The mesa landforms themselves are also features of the landscape with cultural
significance, including use as navigational landmarks. Further detail on heritage values is
provided in Section 9.
11.1.5

Potential impacts
A number of potential impacts are identified in the ESD. The potential direct, indirect and
cumulative impacts identified for the Proposed Change on the basis of surveys and
assessments relating to landforms completed to date, are described in Section 11.1.6 and
listed below:
•
•
•
•

loss of variety due to removal or degradation of the mesa landforms;
loss of the integrity of the mesa landforms due to disturbance;
loss or degradation of the ecological values of the mesa landforms; and
loss or degradation of the social values of the mesa landforms through loss of
indigenous heritage and amenity values.

Similar to the existing operations at Mesa J and other Mesa operations within the Robe
Valley, Mesa H will be mined as an open-cut pit operation, and will retain the Mesa façades
(escarpments) (Figure 11-8), which are the main distinctive features of the landscape.
Mining activities will require removal of topsoil, overburden and ore from within the mesa
formation and will require establishment of minor escarpment cuts to allow access to the
proposed mine pits and waste dumps, and for heavy haulage of ore back to the Mesa J
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Iron Ore Development for processing. The Proposed Change will involve mining the Mesa
H CID, equivalent to <50 % of the Mesa H CID volume.
The Proposed Change will impact <30% of the mesa escarpment by surface area,
comprised of the following (Figure 11-7):
•
•
•

25 ha of high priority habitat;
76 ha of moderate priority habitat; and
56 ha of low priority habitat.

Mining activities will be confined to the internal sections of the mesa landform. Whilst most
of the mineral waste will be backfilled in pit where practical, some external waste dumps
will be required to facilitate access to pits during early stages of individual pit development.
Two escarpment cuts will be required at Mesa H to facilitate two haul roads through the
interior central gully area linking the east and west pits back to the Mesa J processing
facilities. Escarpment cuts (up to 110 m width) will also be required through the mesa to
facilitate haul road access from the active mine pits back to Mesa J processing facilities or
to mineral waste dumps. The proposed access cuts will result in disturbance to less than
2% of the escarpments at Mesa H.
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Figure 11-8: Mesa Landform Mining Schematic
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11.1.6

Assessment of impacts

11.1.6.1 Rarity
Mesa formations are relatively common in the western Pilbara region. It is estimated
between 250 and 300 exposed Robe Pisolite mesas occur in the western Pilbara region
with 34 named mesas and numerous un-named minor mesa formations and breakaways
occurring in the Robe Valley (including those in the Proposed Change Area).
While there will be impacts to Mesa H, the Robe Pisolite landform is relatively common and
is not rare at the national, regional or local level. In addition, the areas of landform which
host the significant ecological and heritage values; the mesa escarpments, will be retained
(Section 11.1.8).
11.1.6.2 Scientific importance
As discussed in Section 11.1.4.8, scientific interest in Mesa H has been limited to studies
associated with the Proposed Change. Mesa H is not of recognised scientific interest as a
reference site or an example of where important natural processes are operating.
11.1.6.3 Direct impacts
Loss of variety due to removal or degradation of the mesa landforms
The Proposed Change will involve direct impacts from the removal of the internal part of
the Mesa H landform.
The mesas represent a distinct type of landform, with the most prominent and unique
feature of each mesa being the escarpments. Mesa H is not considered as distinct as other
mesas in the Robe Valley (John Cleary Planning 2005), particularly due to the lack of well
delineated escarpments around its entire periphery, comprising a moderate-sized
escarpment on the Robe river/west side, and gradually transitioning into the adjacent
Mesa J landform to the south-east.
Mining has been undertaken historically on 14 mesas in the Robe Valley and is currently
underway on two mesas (Mesas A and J) with historic and remnant mining at Mesa K
(Figure 11-5). In addition to the Proposed Change at Mesa H, a proposal to undertake
mining at Mesas B and C has been referred to the EPA under Section 38 of the EP Act and
is currently under assessment. Between Mesa A in the west of the Robe Valley and
Mesa 2405A in the far eastern end of the Robe Valley, there are an additional 14 named
mesas that have not been previously mined and are not currently part of a proposal for
mining.
Most of the mesas that have undergone mining development have at least part of the mesa
escarpment remaining, including features that are of ecological importance. Considering
only the ‘named’ mesas in the Robe Valley between Mesa A and Mesa 2405A, it is
estimated that on average approximately 83% of the mesa escarpments across the Robe
Valley are intact, either on mesas that have not been mined or as retained escarpments
(Bat Call 2017a).
Mining activities for the Proposed Change will be largely confined to the internal sections
of the mesa landform involving topsoil and overburden removal, mineral waste
management and open-cut excavation of ore. Whilst most of the mineral waste will be
backfilled in pit where practical, some external waste dumps will be required to facilitate
access to pits during early stages of individual pit development. Due to the proximity of the
Proposed Change to the Robe River on the western and northern sides, limited options for
the location of ex-pits dumps are available that do not impact on the Robe River; sites of
high heritage or ecological value; or impact the visual amenity of the landscape, which in
itself would impact the perceived variety of the landforms. Hence part of the footprint of
the external dumps will be located across the less prominent sections of the mesa
periphery, as shown in Figure 11-7, particularly where the mesa margin forms a rolling
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slope, and will therefore minimise or avoid impact to the distinctive features of the mesa
landform.
Escarpment cuts (up to 110 m width) will also be required through the mesa to facilitate
haul road access from the active mine pits back to Mesa J processing facilities. The access
cuts have been specifically located to avoid areas assessed as having high ecological
significance based on Astron’s (2017c) façade assessment, including avoidance on known
ghost bat roosts and sites of high heritage significance. The proposed access cuts will
result in disturbance to less than 2% of the escarpment of the mesa. The retention of the
mesa escarpments (where they exist) will preserve the prominence and scale of the mesa
landforms in the landscape.
Considering the Revised Proposal and reasonably foreseeable proposals (Mesas B
and C), 14 named mesas and also numerous un-named minor mesas will remain fully intact
representing Robe Pisolite mesas. Also, more than 83% the most prominent feature of the
mesa landform: the mesa escarpments will be retained. Given the wider representation of
this type of landform both within the Robe Valley and in the wider west Pilbara, it is
considered that the Revised Proposal is unlikely to result in the loss of landform variety at
the local or regional scale.
Loss of integrity of the mesa landform due to disturbance
The integrity of a landform can be considered both in terms of whether the landform is
largely intact and whether the landform has structural integrity.
The interior of the Mesa H landform will be permanently altered due to the development of
open-cut mine pits involving the removal of the existing elevated mesa surface and its
modification to ‘basins’. The base of the excavation will have a depth of up to 60 m lower
than the existing mesa-top surface; however, the most valuable feature of the mesa
landform – the escarpments will be retained. This mining approach is consistent with the
approach currently taken at Mesa J, K and A.
Two escarpment cuts will be required at Mesa H to facilitate two haul roads through the
interior central gully area linking the east and west pits back to the Mesa J processing
facilities (Figure 2-3). The location of the access cuts has been designed to avoid the most
valuable feature of the landform – the prominent escarpments, particularly near the Robe
River and in areas of high visibility (see Section 2.2.2).
Geotechnical assessments of the mesa formations across the Robe Valley have been
undertaken to understand the natural mesa landform erodibility and to determine the
sensitivity of the landforms to damage from mining activities, including retained
escarpments.
A literature review by Snowden (2007) looked at natural erosion rates in similar mesa
landforms in arid environments and found that natural retreat rates of mesa cliffs in
analogous geological and environmental conditions are very low. A subsequent field
inspection and desktop study of the mesas of the Robe Valley concluded that the mesa
escarpments appear to be stable landforms with very little natural erosion occurring over
the last 15 to 20 years. This resilience to erosion is reflected in the nature of which the
mesa landforms in the Robe Valley were originally formed, whereby the current ‘inverted’
topography has formed based on higher erosion rates of the surrounding geological
formations, exposing the more resilient CID of the river channel as a topographic high
(mesas). The principal mechanism of erosion relates to undercutting of softer clay layers
or clay rich basement pisolite forming shallow caves below more competent pisolite;
however, this cycle of cave formation is an extremely slow process.
The geotechnical sensitivity of the site was assessed in conjunction with the assessed
environmental significance to determine the tolerable blast vibration range required to
protect the integrity of the structure.
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A geotechnical assessment (Snowden 2007) which reviewed the current stability of the
mesas within the Robe Valley observed that at Mesa J, K and M:
•

•
•

The use of conventional blasting techniques, without specific blast limit
management for final pit faces (e.g. trim shots), resulted in crests typically only
sustaining 1 – 2 m of backbreak.
Most faces showed little if any natural erosion over 15 to 20 years. Small, localised
sections of softer material erode at slightly higher rates.
No significant batter scale failures were observed at any of the mines.

Snowden (2007) concluded that within mined mesas, the erosion rates of pit slopes do not
appear to be any greater than the rate for natural slopes.
Based on these findings, the mesa landforms associated with the Proposed Change are
considered to be robust, with low sensitivity to damage from development activities.
Further studies of the minimum escarpment width required to ensure the structural integrity
of retained mesa escarpments in the Robe Valley was undertaken by Rio Tinto
(Rio Tinto 2017d). The study considered geological, blasting, geotechnical and wall
monitoring data from current Robe Valley mesa mining operations and determined that an
escarpment width of 30 m would be adequate to maintain the long-term stability and
integrity of mesa escarpments in the Robe Valley. This conclusion is supported by
observations from the existing mining operations, including Mesa A, J and K, and the study
undertaken by Snowden (2007), which observed a remnant mesa bluff with a maximum
width of 63 m and minimum width of 3 m directly adjacent to a pit mined over 20 years ago,
which showed no damage from blasting and lacked evidence of notable erosion effects
over the last 20 – 30 years. The Mesas A, J and K historical mining operations in the Robe
Valley demonstrate that mesa escarpments are stable, and the structural integrity can be
maintained by ensuring retention of an adequate width of escarpment. As the Proposed
Change has been designed with escarpment widths that are a minimum of 50 m and often
greater, the integrity of the remaining landform is not expected to be compromised.
Given the mesa escarpments (where they exist on Mesa H), which represent the highest
value feature of the mesa landform will remain largely intact, and the structural integrity of
the landform will be maintained through retention of an escarpment width which is
geotechnical stable to withstand blasting from mining operations and natural erosion. Also,
as discussed in Section 11.1.6.2, 14 named mesas and numerous un-named minor mesas
will remain fully intact. Therefore, it is considered that the Proposed Change will not
significantly impact the integrity of the mesa landforms in the Robe Valley.
11.1.6.4 Indirect impacts
Loss or degradation of the ecological values of the mesa landforms
The escarpments of the mesa landform, particularly the breakaway and gully habitats
located within sections of the escarpments contain the high value habitat for a number of
flora and fauna species, including troglofauna, conservation listed species such as the
Ghost Bat, Northern quoll, Pilbara Olive Python, and Priority flora such as Triodia Sp. Robe
River. The façade ecological assessment by Astron (2017c) determined the mesa façades
rated as high priority comprised 20% (91.2 ha) of the total area of mesa escarpment and
were located along the western side of the mesa near the Robe River and a small section
along the northern side which passes close to the Robe River (Figure 11-7). The proposed
retention of a MEZ is designed to protect and maintain these sections of the escarpment.
Habitats contained within the Development Envelope, associated with the mesa landforms
are not considered restricted at the local, sub-regional or regional scale and no restricted
or uncommon geological units or land systems occur within the survey area (Astron 2017e).
As the high value flora and terrestrial fauna habitat will be retained and at least 50% of
habitat volume of troglofaunal habitat of Mesa H, it is considered that Mesa H will maintain
existing ecological and physical processes.
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Loss or degradation of the social values of the mesa landforms
Amenity value
The main physical alteration to the mesa landform will be development of open-cut mine
pits which will result in the creation of voids in the centre of the mesa landform. Mining will
occur below the mesa surface and behind the retained periphery and escarpment faces.
Retention of the escarpments (where they exist on Mesa H), will conceal visibility of the
mine pits from key vantage points, whilst maintaining the mesa-landforms as a façade, thus
minimising the impact to visual amenity. The main alteration to the landscape in terms of
visual amenity will be the construction of mineral waste dumps.
As described in Section 2.2.2, part of the proposed ex-pit waste dumps will be required to
be located on the less prominent margins of the mesa landform. The location of the dumps
has specifically been located to avoid impact on a number of values, including the visual
amenity of the landscape and prominent escarpments, and will therefore minimise or avoid
impact to the distinctive features of the mesa landform.
A VIA (Rio Tinto 2017c; Appendix 12) was undertaken for Mesa H using a field assessment,
desktop ‘Viewshed’ analysis, with the resultant visual impact presented as photo montages
– pre, during and post mining (Figure 11-9). Sites for the VIA were selected based on
locations with the greatest potential for visual impact, sites of interest or heritage
significance (e.g. views from Law grounds or the Robe River). Some sites were nominated
or requested by representatives of the Robe River Kuruma People. The assessment (Rio
Tinto 2017c) showed that the proposed mine pits will not be visible behind the retained
mesa escarpments.
Ex-pit mineral waste dumps will be partially visible from along a small portion of the
Pannawonica Access Road, the site access road and from local elevated sites in the
adjacent landscape (including from the Yarramarda Law Ground). The proposed ex-pit
waste dumps will remain in line with or lower than the surrounding mesas. The Viewshed
modelling shows these waste dumps will mostly be obscured by the surrounding
topography or by existing vegetation (including from the Yarramarda Law Ground. The
visible sections of the dumps generally occur as low-lying disturbance or tie into the mesa
landform (Rio Tinto 2017c).
Given that the mesa escarpments will be retained, and waste dump heights will remain
aligned with or lower than the surrounding mesas, it is considered that the Mesa H
landforms will continue to support amenity values.
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Figure 11-9: Example of Viewshed Analysis Assessment
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Heritage value
The Proposed Change has been designed to retain the Mesa H escarpments (where they
exist), except where cuts are required to provide haul road access through the mesa
landform. The retention of the mesa escarpments as part of the MEZ will ensure that the
mesa landforms will still be visibly present and can still be used as navigational landmarks
by the Robe River Kuruma People. The proposed escarpment cuts have been designed
to minimise impact to visual amenity and heritage values by being located away from the
Robe River and away from key heritage site vantage points – the locations of the
escarpment cuts are located in areas of lower topographical relief (less prominent parts of
the mesa landform) on the southern side of, and within the internal gully of Mesa H.
Consequently, it is not expected that these cuts will impact the visual amenity of the mesas
as viewed from the Robe River or Law Grounds.
The location and layout of the mine and associated infrastructure has been designed to
minimise impacts to Aboriginal heritage sites. The establishment of a MEZ will protect all
recorded rockshelter sites from direct disturbance, and there will be no impacts to two very
significant sites in proximity to the Project: Jirtiwi Thalu and a gender restricted quarry site
MJ04-09.
Given retention of the mesa escarpments, avoidance of direct disturbance to all rockshelter
sites, and avoidance to Jirtiwi Thalu and a gender restricted quarry site MJ04-09, it is
considered that the Mesa H landform will continue to support significant cultural and
heritage values.
11.1.6.5 Cumulative impacts
The most prominent and unique feature of each mesa is the escarpment.
Historical mining undertaken in the Robe Valley in the 1970s did not consistently retain 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 2017a). The current mining at Mesas A, J and K has retained the prominent mesa
escarpments (where they exist), other than disturbance required for essential
infrastructure. The proposed operations at Mesas B, C and H will also include retention of
the mesa escarpments, except where escarpment access cuts are required. Considering
only the ‘named’ mesas in the Robe Valley between Mesa A and Mesa 2405A, it is
estimated that on average, across the Robe Valley approximately 83% of the mesa
escarpments are currently intact, either on mesas that have not been mined or as retained
escarpments (Bat Call 2017a).
Snowden’s (2007) review of natural and mined mesa escarpments concluded that mining
activities have no discernible impact on the natural erosion rates of mesa escarpments and
the probability of a catastrophic failure of the remnant mesa escarpments in the Robe
Valley is extremely low. The existing operations at Mesas A and J and historical operations
in the Robe Valley demonstrate that mesa escarpments are stable, and any risk of collapse
can be adequately managed.
The retention of mesa escarpments ensures the most prominent and unique feature of
each landform is retained. Given the Proposed Change will retain the prominent
escarpments (where they exist), except for escarpment access cuts, the Proposed Change
will not significantly alter the cumulative disturbance to the prominent mesa escarpments,
in the Robe Valley and their associated integral values (including heritage and ecological).
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11.1.7

Closure
The Mesa J Hub Closure Plan (Rio Tinto 2018a) is an integrated closure plan
encompassing the existing Mesa J and Mesa K operations, together with the inclusion of
the Proposed Change, in order to optimise closure outcomes. The Closure Plan is an
update to, and supersedes previous closure plans for the existing Mesa J and K
Operations. The Closure Plan includes the mine developments and associated
infrastructure contained within the Development Envelope (Mesa J and H) and within Mesa
K’s Development Envelope.
A summary of the approach to closure for the Revised Proposal and how it relates to the
landform factor is provided in Section 11.1.8.1.

11.1.8

Mitigation
Mitigation strategies to address the potential impacts and predicted outcomes are
presented in Table 11-4.
The Mesa J Hub EMP (Appendix 6) addresses the key environmental factors which were
determined by the EPA as being relevant to the appropriate management of dewatering,
surface water discharge, conservation significant vegetation communities and fauna
species associated with the Mesa J Hub. The EMP identifies:
•
•
•
•

mitigation strategies proposed to minimise impacts to significant environmental
values;
the environmental criteria that the Proponent will use to monitor performance of
the mitigation strategies to ensure environmental objectives are met;
trigger criteria, threshold criteria, trigger level actions and threshold contingency
actions aligned with the overall management approach; and
the management actions that will be implemented in response to monitoring
results.

No significant residual impacts are predicted to areas of high environmental value relating
to landforms, therefore no offset is proposed for this factor.
11.1.8.1 Summary
Avoid
The Proposed Change has been designed with a MEZ around the perimeter of the mesa
to preserve the most prominent landform feature; the mesa escarpments, effectively
retaining the mesa façade (with the exception of minor access cuts to less prominent
sections of the mesa where distinct escarpments are absent). The retention of the mesa
escarpments (where they exist) will preserve the prominence and scale of the mesa
landforms in the landscape.
The width of the MEZ proposed for retention will be significantly greater than 30 m
(approximately 50 m or more) in width at the surface, which is greater than the predicted
width to ensure that the retained escarpment is geotechnically stable and to ensure cave
features within the escarpment (façade) are maintained. The MEZ has also been designed
to avoid impacts to high value flora and terrestrial fauna habitat.
The access cuts have been specifically located to avoid areas assessed as having high
ecological significance based on Astron (2017c) façade assessment, including avoidance
on known ghost bat roosts and sites of high heritage significance.
Upon request from the Robe River Kuruma People during consultation, the project footprint
has been modified and buffered to avoid direct impact to two very significant sites in
proximity to the Proposed Change: ‘Jirtiwi Thalu’ and a gender restricted quarry site MJ0409 in order to preserve the ethnographic and archaeological features and values. These
sites have also been incorporated into the MEZ.
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Mesa J has been in operation since the early 1990s and currently maintains an intact
escarpment along its northern margin adjacent to the Robe River which supports visual
amenity, heritage and ecological functions. The existing operations at Mesas A and J, K
and historical remnant mining operations in the Robe Valley demonstrate that mesa
escarpments are stable, and the structural integrity can be maintained by retaining an
adequate width of escarpment.
Minimise
The proposed escarpment access cuts have been designed to avoid prominent
escarpments, particularly near the Robe River. The proposed access cuts will result in
disturbance to less than 2% of the escarpments of the mesa and are located in areas
classified as ‘moderate’ priority (Astron 2017c) (refer Figure 11-7), to avoid areas of high
ecological and heritage significance. The widths required for the haul road access cuts
into the mesa escarpments have been minimised as far as possible to allow safe access.
The cuts are also located in the interior central gully so will not be visible from identified
key vantage points.
The escarpment cuts are located away from habitats in the proximity of the Robe River and
are designed to avoid direct impact to Ghost Bats roosts, including two diurnal / potential
maternal roost caves, and all recorded nocturnal roosts. The escarpment cuts required for
haul roads are located >50 m from the nearest nocturnal roost and >500 m from the nearest
diurnal / potential maternity roost to minimise construction impacts from development of
the cuts and from noise, dust and vibration associated with the haul road. The mine design
also incorporates a 40 m setback distance between the back of each diurnal / potential
maternal roost cave and the proposed mine pit and >50 m from the entry to nocturnal roosts
to minimise the impact of blasting and associated vibration on the structure and quality of
roosts.
Due to the proximity of the Proposed Change to the Robe River on the western and eastern
sides, there are limited options for siting ex-pits dumps that do not impact on the Robe
River or sites of high heritage or ecological value; or impact the visual amenity of the
landscape, which in itself would impact the perceived variety of the landforms. Hence part
of the footprint of the proposed external dumps will be located across the less prominent
sections of the mesa periphery, as shown in Figure 11-7, particularly where the mesa
margin forms a rolling slope, and will therefore minimise or avoid impact to the distinctive
features of the mesa landform.
Waste dumps will be the same height or lower than the surrounding mesas to limit visual
impact when viewed from the Robe River, major public roads (Pannawonica Access Road),
or highly significant heritage sites. Waste dumps will be designed in accordance with the
internal standards described in the Iron Ore (WA) Landform Design Guidelines.
The proposed Blast Management Framework (including management of vibration and
potential for flyrock) and retention of escarpments (where they exist) via a MEZ, with an
adequate width >30 m to ensure geotechnical stability will minimise any potential impacts
to the ecological and heritage value of the mesa escarpments.
The establishment of a MEZ will protect all rockshelter sites from direct disturbance,
however, in consultation with the Robe River Kuruma People, a Section 18 consent under
the AH Act for rockshelters will be submitted where there is any potential for indirect
impacts due to vibration. This is a conservative, precautionary approach as the proposed
MEZ has been designed to protect all rockshelter sites currently recorded, and the width of
the MEZ is considered to be geotechnically stable.
The Proposed Change has been designed to retain significant volumes of troglofauna
habitat within the mesa landform, consistent with approach for the existing operations at
Mesa A. The proposed MEZ will enable intact troglofauna habitat to be retained, with
retention of at least 50% of the pre-mining habitat volume.
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Vegetation analogous to the P3 PEC ‘Triodia sp. Robe River assemblages of mesas of the
West Pilbara’ is also present in the mesa facades together with the Priority flora Triodia sp.
Robe River. The retention of the escarpments will reduce direct impacts to this vegetation
assemblage and these Priority flora.
Rehabilitate
Mineral waste generated by mining will be placed in a small number of external dumps as
well as progressively backfilled into pit voids as they become available. The current closure
strategy for the Revised Proposal is for all BWT pits to be backfilled to appropriate levels
to prevent the formation of pit lakes11 and AWT pits will be backfilled opportunistically with
mineral waste.
Mineral waste dumps located on mine sites that are operated by Rio Tinto are designed
and rehabilitated in accordance with internal Landform Design Guidelines, which sets out
guidance on achieving dumps that are safe, stable, non-polluting, aesthetically compatible
with the surrounding landscape, vegetated, and compatible with agreed post-mining land
use. The site is expected to encounter some highly erodible materials which will be used
for pit backfill or, where placed in external waste dumps, have been designed to incorporate
a capping layer of competent material on the external surface, to enable Landform design
criteria to be met. A competent waste stockpile area has been included in the mine plan,
separate to the waste dumps in order to specifically set aside competent material to achieve
this. Waste dumps in the project area are generally limited to 40 m height, to ensure longterm stability and to reduce visual impact.
The mesa landforms have landscape, visual, heritage and ecological value. The mesa
escarpments (where they exist) will be retained as part of the MEZ and therefore need to
be stable in the long-term, post-closure. Geotechnical assessment of escarpments in the
Robe Valley concluded that an escarpment width of 30 m is adequate to maintain the longterm stability and integrity of the mesa escarpments (Rio Tinto 2017d). The Proposed
Change has been designed such that retained escarpment widths will be approximately
50 m, which exceeds the minimum requirements of the geotechnical criteria.
All disturbed surfaces will be rehabilitated including pit floors to maximise the ecological
value. The ex-pit waste dumps will be rehabilitated to be compatible with the surrounding
landscape and will be revegetated.
The proposed final land use assumes that the site will be rehabilitated to create a safe,
stable and non-polluting landscape revegetated with native species, to maximise
environmental and cultural heritage outcomes and ensure the site does not adversely
impact on the current surrounding land use. Due to the nature of the mining activity
undertaken, the final landform will include large voids and waste dumps. It is recognized
that surrounding areas are likely to remain subject to pastoral, cultural heritage and local
tourist activities, as well as retaining important ecological functions, hence the Mesa J Hub
closure final land use will be determined prior to closure during final planning phases and
in consultation with key stakeholders.

11

With the exception of Pit 15 at Mesa J, currently used as a water storage area, and subject to appropriate quality
modelling
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Table 11-4: Mitigation Measures and Predicted Outcomes for Landforms
Potential impacts

Management to address potential impacts

Predicted outcome

EPA Objective: To maintain the variety and integrity of distinctive landforms so that environmental values are protected.
Direct:
Loss of Variety
The development of open cut pits at
Mesa H has the potential to result in the
loss or degradation of landform variety
due to the physical removal of part of the
landform.

The following key management measures will continue to be implemented to
manage potential impacts to the variety of the landforms as a result of mining:
Avoid:
The Proposed Change has been designed with a MEZ around the perimeter
of the mesa in order to ensure preservation of the most prominent feature; the
mesa escarpments, effectively retaining the mesa façade (with the exception
of minor access cuts to less prominent sections of the mesa where distinct
escarpments are absent).
Minimise:
The access cuts for the haul roads have been designed to limit impact to the
highest value habitat, areas of heritage significance and the most prominent
sections of the escarpment.

The Mesa H landform is not considered to have any particular
physical attributes which are distinctive from other mesas
occurring in the Robe Valley.
The retention of the
escarpments (or façades) will, to a large extent, preserve the
prominence and scale of the mesas within the landscape,
and therefore the Revised Proposal will retain variety of
representation of Robe Pisolite mesas in the Robe Valley.
The Proponent considers that the potential impacts can be
managed, and the residual impact is not considered to be
significant and therefore does not warrant the application of
offsets.

The widths required for the haul road access cuts into the mesa escarpments
have been minimised as far as possible to allow safe access.
Direct:
Loss of integrity
The development of pits, waste dumps
and stockpiles will result in temporary
and permanent changes to the local
mesa landform integrity.

The following key management measures will continue to be implemented to
manage potential impacts to the integrity of the landforms as a result of mining:
Avoid: A MEZ has been designed to preserve the mesa escarpments, except
for minor access cuts to less prominent sections of the mesa periphery.
The width of the MEZ proposed for retention will be greater than 30 m
(approximately 50 m) in width at the surface to ensure that the retained
escarpment is geotechnically stable and to ensure cave features within the
escarpment (façade) are maintained.
Minimise:
Backfilling of pits during operations is proposed, to limit the volume of waste
being stored in external waste dumps.
Where limited space results in the requirement for waste dumps to be placed
on the margins of the Mesa across sections of the MEZ, these dumps have
been located in areas which avoid the highest value ecological and social
(heritage and visual amenity) features and away from the Robe River.
Waste dumps will be designed in accordance with the internal standards
described in the Iron Ore (WA) Landform Design Guidelines.
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Although the Proposed Change will affect the integrity of
Mesa H by removal of the interior of the landform, the highest
value aspect of the landform, the escarpments, will be
retained (excluding minor access cuts). The Proposed
Change has been designed to minimise the size of the
escarpment cuts such that the disturbance represents less
than 2% of the perimeter of the mesa escarpment, thereby
maintaining the integrity of the mesa escarpments.
Two ex-pit waste dumps will be located on the periphery of
the mesa landform in less well-defined escarpment areas,
avoiding the highest value sections of the mesa landform.
The existing operations at Mesas A and J, K and historical
mining operations in the Robe Valley demonstrate that mesa
escarpments are stable, and the structural integrity can be
maintained by ensuring retention of an adequate width of
escarpment. As the Proposed Change has been designed
with escarpment widths that are greater than 30 m at the
crest of the mesa landform, the integrity of the remaining
landform is not expected to be compromised.

443

Potential impacts

Management to address potential impacts
Rehabilitate:
The Proponent proposes that mining be subject to a new MS (Appendix 3).
The contemporary conditions of the new MS shall require the Proponent to
implement a Closure Plan in accordance with the DMP / EPA Guidelines for
Preparing Mine Closure Plans. The Closure Plan (Appendix 7) includes a
Closure Objective to ensure that the final landform is stable and considers
ecological and hydrological issues.
Other legislation:
DMP / EPA Guidelines for Preparing Mine Closure Plans.

Predicted outcome
The mesa escarpments which represent the most valuable
feature of the mesa landform will remain largely intact, and
the structural integrity of the landform will be maintained
through retention of a geotechnically stable escarpment
width. Mineral waste has been scheduled to be backfilled inpit as far as practical. Where ex-pit waste dumps are
required, their location has been designed to avoid the
highest ecological and social values of the mesa landform,
therefore it is considered that the Proposed Change will not
significantly impact the integrity of the mesa landform.
The Proponent considers that the potential impacts can be
managed, and the residual impact is not considered to be
significant and therefore does not warrant the application of
offsets.

Indirect:
Loss or degradation of the ecological
value
Mining has the potential to result in the
loss or degradation of the ecological
values of the mesa landform.

The following key management strategies will be implemented to manage
impacts to the ecological value of the landforms:

The mesa escarpments and subterranean habitat within the
mesas are of ecological importance.

Avoid:

The Proposed Change has been designed to retain the mesa
escarpments (where they exist) excluding minor access cuts.
The design and locations of the escarpment cuts have been
selected to avoid disturbance to the escarpment sections
with the highest ecological value. The Proposed Change will
minimise the size of the escarpment cuts such that the
proposed cuts represent disturbance to less than 2% of the
perimeter of the mesa escarpment.

The key ecological values identified associated with the mesa landforms occur
primarily on the mesa escarpments.
The Proposed Change has been designed to retain the mesa escarpments
excluding minor access cuts. The locations and designs of the escarpment
cuts were selected to avoid disturbance to the sections of the escarpments
with the highest ecological value.
The Proposed Change has been designed to avoid all of the recorded Ghost
Bat roosts including diurnal/potential maternal roosts and nocturnal Ghost Bat
roosts.
Minimise:
The CID within the mesa formations provides troglofauna habitat. The
Proposed Change has been designed to retain at least 50% by volume of premining troglofauna habitat.
The proposed Blast Management Framework (including management of
vibration and potential for flyrock) and retention of escarpments (where they
exist) via a MEZ, with an adequate width >30 m to ensure geotechnical
stability will minimise any potential impacts to the ecological value of the mesa
escarpments, including the Ghost Bat roosts present on the mesa
escarpment.
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Connected troglofauna habitat (except at the escarpment
cuts) representing at least 50% of the mesa pre-mining
habitat volume will be retained.
Given the retention of mesa escarpments, avoidance of the
escarpment sections with the highest ecological value,
retention of at least 50% of the pre-mining troglofauna habitat
volume on the mesa and implementation of blast
management, it is considered that the Proposed Change is
unlikely to significantly impact the ecological values of the
mesa landforms. The Proponent considers that the potential
impacts can be managed, and the residual impact is not
considered to be significant and therefore does not warrant
the application of offsets.
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Potential impacts

Management to address potential impacts

Predicted outcome

Rehabilitate:
All disturbed surfaces will be rehabilitated including pit floors to maximise the
ecological value.

Indirect:
Loss or degradation of the social value
Mining has the potential to result in loss
or degradation of the social values of the
mesa landforms through loss of
indigenous heritage and amenity values.
The potential requirement to install
abandonment bunds on some areas of
the MEZ may also reduce the social
value of the Landform.

The following key management strategies will be implemented to manage
impacts to the social value of the landforms:
Avoid:
Retention of the mesa escarpments (where they exist) will avoid impact to
significant heritage sites located in the escarpments as well as reduce impacts
to visual amenity of the landscape. Direct disturbance to recorded
rockshelters, Jirtiwi Thalu, and a gender restricted quarry site MJ04-09 will be
avoided.
Minimise:
The location and layout of the mine and associated infrastructure has been
designed to minimise impacts to Aboriginal heritage sites.
The proposed Blast Management Framework (including management of
vibration and retention of escarpments (where they exist) via a MEZ, with an
adequate width >30 m to ensure geotechnical stability will minimise any
potential impacts to the social value of the mesa escarpments, including the
sites of heritage significance including caves, rockshelters present on the
mesa escarpment and Jirtiwi Thalu located within the MEZ.

Given the proposed retention of the mesa escarpments,
avoidance of direct disturbance to all recorded rockshelter
sites, the inclusion of Jirtiwi Thalu and the gender restricted
quarry MJ04-09 in the MEZ, the management of sites under
the AH Act that may be disturbed, the proposed blast
management framework and the proposed management of
mineral waste, it is considered that the Proposed Change is
unlikely to significantly impact the social heritage and
amenity values associated with the mesa landforms.
The Proponent considers that the potential impacts can be
managed, and the residual impact is not considered to be
significant and therefore does not warrant the application of
offsets.

Where impacts to heritage sites cannot be avoided, applications will be made
under Section 18 of the AH Act in consultation with the Robe River Kuruma
People.
Escarpment cuts are located away from the Robe River, and will be largely
hidden due to their location within the central (internal) gully, and south of the
mesa landform.
Waste dumps have been located away from prominent visual vantage points,
including the Robe River, and will remain at heights which are the same level
or lower than the surrounding mesas to limit visual impact.
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Potential impacts

Management to address potential impacts

Predicted outcome

Rehabilitate:
Visual impacts will be further minimised through construction of the waste
dumps to be aesthetically compatible with the surrounding landscape and
through rehabilitation of the waste dumps. It is proposed to use the natural
escarpments as abandonment bunds to prevent inadvertent access rather
than additional disturbance on the retained escarpments (MEZ).
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11.1.9

Predicted outcomes
The key Landforms values identified in the Proposed Change Area that are considered
relevant to the Proposed Change are:
•
•
•
•

Landform variety;
Landform integrity;
Ecological importance; and
Social importance:
o
o

Heritage values; and
Amenity values.

After the mitigation hierarchy has been applied (Table 11-4), the Revised Proposal
(together with the existing Mesa J Iron Ore Development and other foreseeable proposals)
would result in the following outcomes in relation to Landforms:
•
•
•
•
•
•
•
•
•
•

At least 14 named mesas and numerous un-named minor mesas representative of
Robe Pisolite mesas will remain intact in the Robe Valley.
The mesa escarpments (or facades) of Mesa H will remain largely intact through
the MEZ.
Mesa H landform will remain visible in the landscape.
The highest ecological, social and heritage values will be maintained through the
establishment of the MEZ.
The structural integrity of the escarpments associated with Mesa H will be
maintained.
The significant heritage sites of Jirtiwi Thalu and a gender restricted quarry MJ0409 will be protected.
All 74 recorded rockshelters associated with Mesa H will be protected.
More than 50% by volume of troglofaunal habitat within Mesa H will be retained.
The integrity of the mesa escarpments will be maintained by limiting escarpment
cuts to less than 2% of the perimeter of the Mesa H escarpment.
Ex-pit waste dumps will remain in line with or lower than the surrounding mesas.

The Mesa H landform is not considered to have any particular physical attributes which are
distinctive from the many remaining intact mesas in the Robe Valley. The retention of the
escarpments (or façades) of Mesa H will, to a large extent, preserve the prominence and
scale of the mesas within the landscape, and the ecological, social and heritage values it
supports. Therefore, the Proposed Change will not significantly impact the variety and
integrity of Robe Pisolite mesas in the Robe Valley.
The Proponent considers that the Proposed Change can be managed to meet the EPA’s
objective for Landforms because the Proponent would:
•
•

maintain the Mesa H escarpment through the MEZ; and
implement the updated Mesa J Hub EMP, Mesa J Cultural Heritage Management
Plan and the Mesa J Hub Closure Plan.

The Proponent’s view is that there would be no significant residual impacts from the
Proposed Change on Landforms.
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12.

MATTERS OF NATIONAL AND ENVIRONMENTAL SIGNIFICANCE

12.1

Controlled Action Provisions
The Proposed Change was referred to the Minister for Environment and Energy in
August 2017 to determine whether approval is required under the EPBC Act in relation to
potential impacts to six species listed as threatened under the EPBC Act. On 14 October
2017, the Minister determined that the Proposed Change is a Controlled Action
(EPBC 2017/8017) under Section 75 of the EPBC Act and thus requires assessment and
a decision about whether approval should be granted under the EPBC Act. The controlling
provision is ‘Listed threatened species and communities’ (Section 18 and 18A of the EPBC
Act). These species are identified in Table 12-1 below.
Table 12-1: Matters of National Environmental Significance Likely to be Impacted by the
Proposed Change
Common name

Species name

Conservation status

Mammals
Northern Quoll

Dasyurus hallucatus

Endangered

Ghost Bat

Macroderma gigas

Vulnerable

Pilbara Leaf-nosed Bat

Rhinonicteris aurantia

Vulnerable

Reptiles
Pilbara Olive Python

Liasis olivaceus barroni

Vulnerable

Fish
Blind Cave Eel

12.2

Ophisternon candidum

Vulnerable

Policy and Guidance
The relevant policy and guidance for MNES includes:
•
•
•
•
•
•
•
•
•
•
•
•

Significant Impact Guidelines: 1.1 – Matters of National Environmental
Significance (DoE 2013);
National Recovery Plan for the Northern Quoll Dasyurus hallucatus (Hill and
Ward 2010);
EPBC Act referral guidelines for the endangered Northern Quoll Dasyurus
hallucatus (DoE 2016);
Conservation Advice Macroderma gigas (Ghost Bat) (TSSC 2016a);
Conservation Advice Rhinonicteris aurantia (Pilbara form) (Pilbara Leaf-nosed Bat)
(TSSC 2016b);
Approved Conservation Advice for Liasis olivaceus barroni (Olive Python - Pilbara
subspecies) (DEWHA 2008b);
Approved Conservation Advice for Rostratula australis (Australian Painted Snipe)
(DSEWPaC 2013);
Approved Conservation Advice for Ophisternon candidum (Blind Cave Eel)
(DEWHA 2008a);
Threat abatement plan for the biological effects, including lethal toxic ingestion,
caused by cane toads (DSEWPaC 2011c);
Commonwealth Listing Advice on ten species of Bats (TSSC 2001);
Threat abatement plan for predation by the European red fox (DEWHA 2008); and
Threat abatement plan for predation by feral cats (Department of the
Environment [DoE] 2015).
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12.2.1

Environmental Scoping Document
This section addresses ESD Required Work items 29, 31, 33, 34 and 35 specifically in
relation to MNES.

12.3

Existing Environmental Values

12.3.1

MNES that may be impacted by the Proposed Change
The five MNES identified in Table 12-1 have been recorded within and outside of the
Proposed Change Area. The Blind Cave Eel has also been recorded outside of the
Proposed Change Area, within the modelled extent of groundwater drawdown for the
Revised Proposal, in Jimmawurrada Creek.
The Australian Painted Snipe is also a MNES (Endangered) and although not recorded in
the Proposed Change Area, is considered moderately likely to occur. Information about
this species, it’s distribution and potential impacts from the Proposed Change is provided
in Sections 8.4.5.10 and 8.6.10. Given the species’ wide distribution and availability of
habitat outside of the Development Envelope, the proposed disturbance is considered
unlikely to impact any itinerant visitors to the area or the conservation status of the species.
Therefore, the Australian Painted Snipe is not considered further in this assessment.
A summary of surveys conducted to date and a detailed description of survey findings for
each of the MNES species recorded in the Proposed Change Area is provided in Section
8.4. A summary of findings is provided below.
Habitats suitable for MNES species are discussed in Section 12.3.2 and shown in Figure
12-1 and MNES records within the Development Envelope are shown in Figure 12-2.

12.3.2

Habitat suitability for MNES
Seven habitat types were recorded in the Proposed Change Area (Astron 2017e) including:
•
•
•
•
•
•
•

Riverine;
Drainage Line;
Gorge;
Breakaway;
Rocky Hills;
Low Hills and Slopes; and
Loamy / Stony Plains.

These are described in Section 8.4.2.1 and depicted in Figure 8-3.
The above habitat types have been grouped into five broad habitat types according to
landforms and their importance to, and use by, the MNES species present in the Proposed
Change Area as described below.
Utilising the available habitat mapping (for the Proposed Change and Mesa A Hub Revised
Proposal), landforms and aerial photography, these habitat types were extrapolated and
mapped for the remainder of the Robe Valley; encompassing a total area of 81,637 ha.
These amalgamated habitat types are described below and shown in Figure 12-1 and have
been used to support a cumulative assessment of impacts in the Robe Valley:
•
•
•
•
•

Breakaways and Gullies – incorporates Breakaway and Gorge habitats;
River – incorporates Riverine and Drainage Line habitats;
Mesa Plateau - Low Hills and Slopes;
Hills – incorporates Rocky Hills; and
Plains – Loamy / Stony Plains.
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12.3.2.1 Breakaways and gullies
The rocky terrain of the Breakaways and Gullies habitat provides a diverse variety of microniches and sheltering opportunities in close proximity to the robe River, in an otherwise flat
landscape. In relation to MNES, the Breakaways and Gullies habitat provides:
•
•
•
•

Denning, shelter and foraging habitat for the Northern Quoll;
temporary potential nocturnal roosting habitat and foraging habitat for the Pilbara
Leaf-nosed Bat;
diurnal, potential maternity and nocturnal roosting and foraging habitat for the
Ghost Bat; and
breeding, shelter and foraging habitat for the Pilbara Olive Python, particularly the
area in close proximity to the semi-permanent and ephemeral pools in the Robe
River.

The mesa escarpments are part of the Breakaways and Gullies habitat. In their
assessment of the Mesa H escarpments, Astron (2017c) divided the escarpments into
48 sections of approximately 500 m in length (446.8 ha) and assessed the ecological value
of each section on a scale ranging from Low to High, in terms of their priority for retention.
The escarpment sections were rated based on their habitat value for, and known
occurrences of, flora and vegetation, vertebrate fauna and invertebrate fauna. The desktop
assessment utilised the field data and literature already gathered and compiled during
Level 2 flora, vegetation and fauna surveys completed by Astron and aligns with the EPA’s
guideline for landforms.
Ten of the 48 assessment sites were rated as high priority for retention (21%), 25 were
rated as moderate priority (52%) and 13 were rated as low priority (27%) (Astron 2017e).
The ten sites rated as high were found along the western façade near the Robe River and
a small section along the northern façade that passes close to the Robe River. The western
façade along the Robe River is characterised by structurally diverse habitats with high
moisture retention, providing refuge and shelter sites for MNES species such as the Ghost
Bat, Northern Quoll and Pilbara Olive Python.
12.3.2.2 River
River habitat is considered to be of high importance to fauna, particularly the portion
mapped as Riverine by Astron (2017e) providing a range of ecological values to a wide
suite of species. This habitat type provides a range of micro-niches for fauna species to
exploit, such as for shelter and foraging. A number of semi-permanent and permanent
pools occur in the survey area (Astron 2016a) and 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; and
foraging and dispersal habitat in the riverine alluvials for the Blind Cave Eel.

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.
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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 is considered to be of limited value to MNES (Astron 2017e).
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 as it does
not provide significant refugia or shelter (Astron 2017e).
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of Rio Tinto’s iron ore business. Reproduction of this document in whole or in part by any
means is strictly prohibited without the express approval of Rio Tinto. Further, this document
may not be referred to, quoted or relied upon for any purpose whatsoever without the written
approval of Rio Tinto. Rio Tinto will not be liable to a third party for any loss, damage, liability
or claim arising out of or incidental to a third party using or relying on the content contained
in this document. Rio Tinto disclaims all risk and the third party assumes all risk and releases
and indemnifies and agrees to keep indemnified Rio Tinto from any loss, damage, claim or
liability arising directly or indirectly from the use or reliance on this document.
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12.3.3

Northern Quoll (Dasyurus hallucatus)
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 2018). 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 2018).
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 2018). 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 2018).
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 2018).
Rocky habitats adjoining drainage lines have a heightened level of importance given the
close proximity of denning habitat to foraging and dispersal areas, therefore Rocky habitats
and River habitats and the connection between them is considered important for the
species. A large area of habitat for this species is protected within the MillstreamChichester 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 2018). The majority of
these are recent records; only 315 records date back further than 2009. Northern Quoll
are common in the Robe Valley, with 906 records known from this region outside the
Development Envelope (Figure 12-3). Northern Quoll has also been recorded in historical
mining areas in this region, particularly where mesa escarpments are largely intact. Astron
(2016e) 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 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
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suitability (Astron 2016e). 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 2016e).
The Northern Quoll population recorded in the Proposed Change Area is classifiable as a
‘population important for the long-term survival’ of the species as defined by DoE (2016)
as it is characterised by numerous camera triggers of multiple individuals across multiple
cameras and or traps on the site (DoE 2016) occurring in refuge-rich habitat. The species
was recorded 32 times in the Proposed Change Area by Astron in 2016, including six
captures (four confirmed separate individuals), 24 remote camera location recordings and
four scats, tracks and/or trace records (Astron 2017e). The majority of records were found
in Breakaways and Gullies and River habitat types which are equivalent to the Breakaway
habitat and Riverine and Gorge habitats defined in Section 12.3.2. Each of these MNES
habitats are considered the most important habitat types for this species.
Rio Tinto have a total of 50 records of Northern Quoll from all surveys undertaken within
the Development Envelope (Figure 12-4):
•
•
•

23 records from Breakaways and Gullies habitat;
16 records from the Mesa Plateau or Hills habitat (approximately half of these
records were within 10 m of the Breakaways and Gullies habitats); and
11 from River habitat.

A total of 82% of the records of Northern Quoll from within the Development Envelope were
from Breakaways and Gullies, in Hills and Mesa Plateau habitat within 10 m of Breakaways
and Gullies and River habitat. Of the 71 sampling sites located within Breakaways and
Gullies habitat type (including those sites in Hills and Mesa Plateau habitat within 10 m of
Breakaways and Gullies), Northern Quoll was recorded at 42% of the sites. Similarly, of
the 26 sites within River habitat, 42% of sites also recorded Northern Quoll. Lower
percentages were observed in the other habitats; 19% positive records and 11% positive
records in Hills and Mesa Plateau habitat (beyond the 10 m zone close to the Breakaways
and Gullies).
The Northern Quoll records and percentages of positive 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.
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.

Habitat defined as critical to the survival of the Northern Quoll (DoE 2016) includes all
habitat within the modelled distribution of the species which provides shelter/breeding
and/or dispersal and foraging habitat associated with or connecting populations important
for the long-term survival of the species. 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. Based on the evidence
from the Robe Valley data (Astron 2016e) and locations of records in the Development
Envelope, the core habitat locally is considered to comprise the Breakaways and Gullies
habitat (including areas within 10 m of this habitat) and portions of the River habitat
(specifically the Riverine portion as defined as a terrestrial fauna habitat type in Section
8.4.3). This is consistent with the conclusion of Astron (2017e) that the Breakaways and
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Gullies habitat in particular contains rocky environments of high relief that are particularly
important for Northern Quolls in the Pilbara as they provide denning sites for breeding and
shelter and diverse microhabitats for foraging. 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. 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 H
and J) 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 58 ha 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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DBCA Northern Quoll records
Rio Tinto Railway
Highway

Major Watercourse

Data sourced from: Department of Biodiversity,
Conservation and Attractions (2018) Threatened
and Priority Fauna. Database Search for Rio Tinto
tenements accessed on the 6/11/18. Prepared
by the Species and Communities Program for
Rio Tinto for the purposeof understanding fauna
habitat utilisation and facilitating management
outcomes.
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12.3.4

Ghost Bat (Macroderma gigas)
The Ghost Bat roosts during the day in caves, rock crevices and disused mines. Roost
sites used permanently are generally deep natural caves or disused mines with a relatively
stable temperature of 23-28° C 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. Caves with multiple entrances appear to be required for breeding
sites (TSSC 2016a).
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 2017b). 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 – 3 m
providing protection from attack by terrestrial predators. They are often at midlevels 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 toward the rear trapping warmer, more humid air at the top.

Ghost Bats forage over a wide range of habitats typically up to 2 km from their diurnal roost
site and individuals generally return to the same foraging areas each night. 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 (TSSC 2016a).
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 2016a).
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 8.6.3.3.
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 genetic
markers, which suggest that males are particularly likely to disperse long distances
throughout the landscape (Worthington Wilmer et al. 1994).
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Ghost Bats hunt their prey in two primary ways (Bat Call 2017b). They hunt birds and bats
“air-to-air” at cave entrances and elsewhere by swooping from above or from a perch. They
also hunt ground level prey in their target food size range by dropping onto the prey from
a perch, either tree branch or rock outcrop. Their diet includes small mammals including
other bats, birds, reptiles, frogs and large insects. The proportion of food items in the diet
varies with availability and reported foraging areas vary from a few to 10 km from the roost
cave (Bat Call 2017b). One Ghost Bat carcass was found recently entangled in a barbed
wire fence in the Fortescue Marsh over 12 km from the nearest cave forming rocky strata
suitable for roosting (Stephen Van Leeuwen pers. comm.). The approved conservation
advice for the Ghost Bat (TSSC 2016a) 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; 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 2016a). The approved conservation advice (TSSC
2016a) for the Ghost Bat identifies the primary conservation actions as:
•
•

protection of roost sites from mining, human disturbance and collapse; and
replace 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 2017b). The Ghost Bat is common and
widespread in small numbers within the Robe Valley; 104 records are known from this
region, across various mesas (Figure 12-5). The number of Ghost Bat records from the
desktop assessment and field survey suggest that the Ghost Bat is common and
widespread in small numbers within the vicinity of Mesa H as well as the Robe Valley more
broadly. The contextual survey undertaken by Astron (2017d) estimated that there are
approximately 350 individuals that occur in the Hamersley sub region, although relatively
few breeding records exist. Observations to date in the Robe Valley indicate that the Robe
Valley Ghost Bats are moving through the landscape opportunistically and possibly
seasonally and are taking advantage of all of the foraging and roosting opportunities
provided by the valley of the river, its tributaries and the various caves available (B.
Bullen,Bat Call WA, pers. Comm. 2019).
The most significant habitats in the Proposed Change Area for the species are the
Breakaways and Gullies habitat, including the mesa escarpments, and the River habitat
(Figure 12-6). These areas provide potential roost and foraging habitat.
A total of 13 records, 2 diurnal roosts / possible maternal roosts and, nine nocturnal feeding
roosts have been identified in the Proposed Change Area (Figure 12-6). Twelve of the
records were from the Astron (2014) survey, comprising four acoustic recordings and eight
scat/visual sighting/remains locations. The additional one record was from the most recent
survey (Astron 2017e) comprising scats. Four acoustic recordings of the Ghost Bat were
also detected during the Astron (2017e) survey at one location outside of the Proposed
Change Area approximately 900 m to the south-west (Figure 12-6).
The 13 records of Ghost Bat from within the Proposed Change Area are also the total
known from the broader Development Envelope (Figure 12-6):
•
•
•

four records from Breakaways and Gullies habitat;
eight records from the Mesa Plateau or Hills habitats; and
one from River habitat.

The Ghost Bat records from habitats other than Breakaways and Gullies (Hills, Mesa
Plateau and River) ranged between approximately four to 580 m from Breakaways and
Gullies habitat. This supports the known behaviour that Ghost Bats forage over a wide
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range of habitats up to 2 km from their diurnal roost site. There are an additional 28 null
records from the Development Envelope (from placement of acoustic recorders and also
targeted searches) which are fairly evenly distributed across the landscape; 12 within
Breakaways and Gullies and 16 across the remaining habitat types.
A contextual study undertaken by Astron (2017d) confirmed that the most significant habitat
for Ghost Bats in the Mesa H survey area occur in the small sections of Breakaways and
Gullies habitat (approximately 4.1 ha mapped as high quality habitat) located along the
western side of Mesa H. The connection of this habitat to the Robe River is also considered
significant.
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