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Invitation to make a submission
The Environmental Protection Authority (EPA) invites people to make a submission on
this proposal. Both electronic and hard copy submissions are most welcome.
Hamersley Iron Pty Ltd proposes to construct and operate a major iron ore mining
operation in the central Pilbara region, including railway connection with the existing
heavy freight railway network operated by Rio Tinto’s iron ore business.
In accordance with the Environmental Protection Act 1986 (EP Act), a Public
Environmental Review (PER) has been prepared which describes this proposal and its
likely effects on the environment. The proposal is also being assessed through an
accredited bilateral process agreed between the State and the Commonwealth
governments under the Environment Protection and Biodiversity Conservation Act 1999.
The PER is available for a public review period of six weeks from [date] closing on [date].
Comments from government agencies and from the public will help the EPA to prepare
an assessment report in which it will make recommendations to government.
Why write a submission?
A submission is a way to provide information, express your opinion and put forward your
suggested course of action – including any alternative approach. It is useful if you
indicate any suggestions you have to improve the proposal.
All submissions received by the EPA will be acknowledged. Submissions will be treated
as public documents unless provided and received in confidence, subject to the
requirements of the Freedom of Information Act 1992, and may be quoted in full or in part
in the EPA’s report.
Why not join a group?
If you prefer not to write your own comments, it may be worthwhile joining a group
interested in making a submission on similar issues. Joint submissions may help to
reduce the workload for an individual or group, as well as increase the pool of ideas and
information. If you form a small group (up to 10 people) please indicate all the names of
the participants. If your group is larger, please indicate how many people your
submission represents.
Developing a submission
You may agree or disagree with, or comment on, the general issues discussed in the
PER or the specific proposal. It helps if you give reasons for your conclusions, supported
by relevant data. You may make an important contribution by suggesting ways to make
the proposal more environmentally acceptable.
When making comments on specific elements of the PER:
•

Clearly state your point of view

•

Indicate the source of your information or argument if this is applicable



Suggest recommendations, safeguards or alternatives.

Points to keep in mind
By keeping the following points in mind, you will make it easier for your submission to be
analysed:


Attempt to list points so that issues raised are clear. A summary of your
submission is helpful



Refer each point to the appropriate section, chapter or recommendation in the
PER



If you discuss different sections of the PER, keep them distinct and separate, so
there is no confusion as to which section you are considering



Attach any factual information you may wish to provide and give details of the
source. Make sure your information is accurate.

Remember to include:


Your name



Address



Date



Whether and the reason why you want your submission to be confidential.

Information in submissions will be deemed public information unless a request for
confidentiality of the submission is made in writing and accepted by the EPA. As a result,
a copy of each submission will be provided to the Proponent but the identity of private
individuals will remain confidential to the EPA.
The closing date for submissions is: 2 September 2013.
The EPA prefers submissions to be made electronically using the following web address:
https://consultation.epa.wa.gov.au.
Alternatively, submissions can be:


posted to: Chairman, Environmental Protection Authority, Locked Bag 10, East
Perth, WA 6892 (Attention: Helen Lafuente)



delivered to the Environmental Protection Authority, Level 4, The Atrium, 168 St
Georges Terrace, Perth (Attention: Helen Lafuente)

If you have any questions on how to make a submission, please ring the EPA
assessment officer, Helen Lafuente, on (08) 6145 0851.

Executive summary
INTRODUCTION
The purpose of this Public Environmental Review (PER) is to present an environmental
review of the principal components of the ‘Koodaideri Iron Ore Mine and Infrastructure
Project’ (the Proposal), which involves the construction and operation of a large-scale
mining and ore processing operation, with product transported to ports through
connection with Rio Tinto’s heavy freight railway network. The Proposal will initially
operate with a production throughput of around 35 million tonnes per annum (Mtpa), but
may ultimately increase to around 70 Mtpa and is expected to have an operational mine
life of over 30 years. The Proponent for the Proposal is Hamersley Iron Pty Limited
(herein ‘the Proponent’), a wholly owned subsidiary of the international mining group Rio
Tinto.
LOCATION AND PROPOSAL COMPONENTS
The Proposal area is defined by a specific geographical outer boundary or ‘Development
Envelope’, and is centred approximately 110 km west-north-west of Newman and 130 km
north-east of Tom Price in the Pilbara region of WA (Figure ES1). The Development
Envelope covers 65,888 ha and is comprised of three main elements or components; the
mine and plant area and two infrastructure corridors (Figure ES2) that connect with
existing Rio Tinto infrastructure networks. These three elements are referred to as:
•

Mine/Plant Area (herein ‘the MPA’) – containing the mining areas and the
associated ore processing facilities (e.g. ore crushing, stockyards, administration,
workshops) – the MPA covers 19,188 ha (representing approximately 29% of the
Development Envelope)

•

Western Railway Corridor (herein ‘the WRC’) – for ore transport by railway and
for associated infrastructure (e.g. service road, communications) – the WRC
covers 34,697 ha (representing approximately 53% of the Development
Envelope)

•

Southern Infrastructure Corridor (herein ‘the SIC’) with multiple potential
alignments – for power, water and road infrastructure to the MPA – the SIC
covers 12,003 ha (representing approximately 18% of the Development
Envelope)

The Development Envelope crosses two local authorities; the Shire of East Pilbara and
the Shire of Ashburton (Figure ES2).
The nearest major conservation reserve to the Development Envelope is Karijini National
Park, which lies approximately 25 km west of the MPA and adjacent to portions of the
WRC. Mungaroona Range Nature Reserve and Millstream-Chichester National Park also
lie in proximity to the Development Envelope, approximately 72 km and 156 km to the
north-west of the MPA, respectively.
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The nationally and internationally important wetland, the Fortescue Marsh , is located to
the north of the Development Envelope. At its closest, the Development Envelope is
approximately 7 km from the mapped boundary of the Fortescue Marsh and at its closest,
5 km from its associated fringing vegetation. Northern and central portions of the
Development Envelope intersect the Marillana Station Pastoral Lease, which along with
parts of Fortescue Marsh and parts of Karijini National Park, have been identified for
conservation tenure following the renewal of WA pastoral leases in 2015.
ASSESSMENT PROCESS AND EPA ADVICE
The Proposal was referred to the WA Environmental Protection Authority (EPA) on 28
May 2012, with an amended referral later submitted on 26 June 2012, under Section 38
of the WA Environmental Protection Act 1986 (EP Act). The EPA determined that the
Proposal required assessment at the level of PER (with a six week public review period),
whereby the Proponent must fulfil the requirements of the Environmental Impact
Assessment (Part IV Division 1) Administrative Procedures 2010 for environmental
assessment prescribed under the EP Act.
The Proposal was referred to the Australian Government Department of Sustainability,
Environment, Water, Population and Communities (DSEWPaC) for consideration under
the Commonwealth Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act) on 5 June 2012. The DSEWPaC determined that the Proposal is a
‘controlled action’ and will be subject to a bilateral assessment coordinated by the
Government of WA.
The EPA prepared the Environmental Scoping Document (ESD) for the Proposal, which
provides an outline of the preliminary key environmental factors, a description of the
scope of the assessment of the Proposal and an indicative timeline for the assessment
process. The ESD was issued by the EPA in 14 December 2012.
Subsequent to a six week public review period of the PER document, the Proponent will
respond to any public submissions received and then the EPA will assess the Proposal
and submit its assessment report to the Minister for the Environment. The Minister will
publish the EPA report and subsequent to the determination of appeals (if any) received
on the findings or recommendations of the EPA’s assessment report, the Minister will
then decide whether or not the Proposal should be implemented and if so, under what
conditions.

1

The Fortescue Marsh is listed under the Directory of Important Wetlands of Australia as the ‘Fortescue
Marshes’ comprising two parts: the eastern portion, located at the base of the Upper Fortescue River
Catchment; and the western portion located in the headwaters of the Lower Fortescue Marsh catchment. It is
the eastern portion of the site that is the focus of a strategic planning process being led by the WA Department
of Water, Department of Environment and Conservation and the Office of the Environmental Protection
Authority. For this reason, the eastern portion (herein referred to as the Fortescue Marsh) forms the focus of
the assessment of potential impacts discussed in this PER.

Koodaideri Public Environmental Review Document

Page ii of xxii

DESCRIPTION OF THE PROPOSAL
The key components of the Proposal are:
•

A series of predominantly (greater than 90%) above water table open cut mine
pits (named K75W, K58W and K38W) along the strike of four discrete iron ore
deposits (named K75W, K58W, K38W and K21W)

•

In-pits sumps for removing water from the ore resource located below the water
table, with collected water used for on-site dust control

•

Ore handling and processing infrastructure (including ore stockyards, dry and
future wet processing facilities, train load-out and rail loop facilities)

•

Waste dumps and stockpiles, including mineralised waste rock dumps, low grade
ore dumps, and topsoil and sub-soil stockpiles (some waste rock dumps will be
located within mine pits once sufficient space becomes available)

•

A WFSF for storage of waste fines material generated from wet processing.
Waste fines will initially report to the WFSF until direct in-pit placement of waste
fines becomes viable once sufficient space becomes available

•

Mine support facilities (e.g. offices, Heavy Vehicle and Light Vehicle workshops,
explosives storage, waste water treatment plants, waste transfer station, fuel
storage facilities, warehouses)

•

An accommodation village for the FIFO operations workforce

•

A possible new/upgraded Royal Flying Doctor Service (RFDS) airstrip within the
Development Envelope

•

Ore transport infrastructure providing the connection to Rio Tinto’s railway
network, comprising a railway from the MPA through the WRC to Lyre Siding; in
the early stages only, ore may be hauled by truck to a railway load out (then
phased out)

•

Road infrastructure (mine access, internal road network, haul roads,
infrastructure service roads)

•

Power supply (step down to 66 kV off Rio Tinto’s 220 kV distribution network
supplying its Yandicoogina operation) and communications infrastructure,
including that associated with AutoHaul™ (driverless trains)

•

Water supply infrastructure, including use of water from local bores within the
Development Envelope (during early works, construction and initial operations
stages), and from in-pit sumps, decant water from the WFSF and ultimately
surplus water via a pipeline extending from Rio Tinto’s Yandicoogina operation
(during later operations stages); potable water from local bores within the MPA
for both construction and operations

Ore will be railed to Rio Tinto’s ports at Dampier and Cape Lambert. Upon completion of
current and planned/approved construction projects, the port and railway networks will
have sufficient capacity to accommodate ore supply from the Proposal.
Construction is anticipated to commence in Q3 2014, once all Rio Tinto and regulatory
approvals are secured. Some early works (e.g. construction camps) will be undertaken
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prior to the main development construction; however these are considered to be excluded
2
from the Proposal . Subject to the timeline for construction, commissioning of the
Proposal is scheduled for H2 2016. These schedules may change, depending on
external approvals, internal funding approvals, business priorities and market conditions.
Around 1,500 to 2,000 personnel will be required for the construction phase. The railway
construction workforce will be accommodated at Crossing Camp (a new rail construction
camp proposed near the FMG and proposed WRC railway crossing) and the other
railway camps that are outside the scope of this PER document. Approximately 700
personnel will initially be required for operations; this may later increase to approximately
1,000 by about 2030 in association with increased production rates.
The disturbance footprint of all elements of the Proposal will be contained within the
Development Envelope of the Proposal and will not exceed the prescribed clearing limits
(Table ES1).
Table ES1: Summary of the Proposal
Proposal element

Description

Proposal Title

Koodaideri Iron Ore Mine and Infrastructure Project

Proponent Name

Hamersley Iron Pty Limited

Short description

The Proposal is for an open cut iron ore mine operation
approximately 110 km west-north-west of Newman (and 130 km
north-east of Tom Price) in the Pilbara. The Proposal will comprise
ore handling and processing infrastructure, waste dumps, a WFSF,
access roads, mine support facilities, power and water infrastructure
corridor, ore transport corridor, operations village and associated
infrastructure

Physical elements
Mining method

Open pit mines, drill and blast, truck and shovel; over 90% of the
resource is above water table. Production commencing around
35 Mtpa and increasing to around 70 Mtpa

Proposal area

Clearing of not more than 12,171 ha within a 65,888 ha
Development Envelope

Mining/plant areas

Clearing of not more than 7,911 ha within a 19,188 ha Development
Envelope

Corridors

Clearing of not more than 4,260 ha within a combined 46,700 ha
Development Envelope

Operational elements
Water demand

Demand will increase from 6 GL/year during 2016-2023, rising to 10
GL/year during 2023-2031. Peak demand (with wet processing)
approximately 18 GL/year after about 2032

Water supply

Near-mine bores and bores along the railway will supply water for
early works, construction, initial operations phases, and potable
purposes; in-pit sump/pumps, WFSF decant water and surplus water
from Rio Tinto’s Yandicoogina operation will ultimately supply water
for later operations stages

2

Crossing Camp (a new rail construction camp proposed near the FMG and proposed WRC railway crossing) is
included as part of the Proposal. All other construction camps are excluded from the Proposal.
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Proposal element

Description

Discharge of waste

Waste fines will initially be placed in a WFSF dam storage facility
until space becomes available in mine pit voids. Decant waters may
be recoverable for use in processing or dust control

Water discharge

No off-site surface water discharges from mine pits (dewatering) or
the WFSF will occur, except under emergency circumstances (e.g.
associated major rainfall or flood events)

Mine dewatering

Water generated from in-pit sumps under normal operating
conditions will be used for operational purposes

Mineral waste disposal

Waste rock will be placed in surface waste rock dumps initially after
pit development, with later progressive direct placement into mine
pits as areas within individual pits become available

Ore transport

Ore will be transported on Rio Tinto’s existing heavy railway network
to Dampier and Cape Lambert. Ore will be transported via a new
167 km railway from the MPA through the WRC to Lyre Siding.
During initial stages only, ore may also be hauled by truck to Rio
Tinto’s Yandicoogina operation on existing road networks
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STAKEHOLDER CONSULTATION
Consultation on the Proposal commenced in 2011. Since then, discussions have been
held with many stakeholders. The Proponent will continue consultation with relevant
stakeholders during the environmental assessment process and through the
implementation of the Proposal.
The timing of the consultation program has enabled topics raised to be considered in the
early design phase of the Proposal, during determination of management measures and
as part of the preparation of the PER.
The main common topics/issues raised by stakeholders as part of the stakeholder
engagement program included:
•

Avoidance, preservation, care and maintenance of nominated culturally
significant areas identified by Traditional Owners

•

Avoidance and management of significant flora and fauna species and
habitats/communities identified within the Development Envelope

•

Interaction with current construction activities, or future projects near the
Development Envelope (e.g. FMG’s Solomon Project railway, BHPBIO’s interests
around the SIC)

•

Requirements for a railway crossing of the Great Northern Highway

•

Interaction with third party tenure and potential mineralisation

•

Avoidance of key infrastructure and paddocks and maintenance of pastureland
required by pastoral stations that will be affected by the WRC

•

Potential environmental offset requirements

•

Potential business, contracting, training and employment opportunities for
Traditional Owner groups

•

Proximity of the Development Envelope to the Fortescue Marsh and the future
excision for conservation purposes from the Marillana Pastoral Station upon the
2015 pastoral lease renewals

•

Closure requirements under the recently released mine closure guidelines

•

Access onto third party and pastoral station land for heritage and environmental
survey and other investigatory purposes

•

Ongoing Traditional Owner access to country

•

Likely levels of environmental assessment and assessment requirements for the
Proposal

•

Outcomes of the biological surveys undertaken within the Development Envelope

•

Species and communities listed under the EPBC Act as Matters of NES

•

Tenure requirements for the Proposal

•

Disturbance to asbestos contaminated land within the Wittenoom Asbestos
Management Area during construction works in the WRC

•

Fly-in/Fly-out (FIFO), accommodation and service requirements for the Proposal
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ENVIRONMENTAL IMPACTS AND MANAGEMENT
Scoping of relevant environmental factors was completed as part of the EPA process in
preparing and finalising the ESD for the Proposal. The ESD was prepared with input
from other WA decision making authorities, DSEWPaC and the Proponent.
The EPA identified five preliminary key environmental factors relevant to the Proposal
that require detailed consideration by the Proponent. These preliminary key
environmental factors are:
•

Flora and Vegetation

•

Terrestrial Fauna and Subterranean Fauna

•

Hydrological Processes and Inland Waters Environmental Quality

•

Rehabilitation and Mine Closure

•

Residual Risk Management

The EPA identified other environmental factors that it considers relevant to the Proposal
(namely indigenous heritage and noise). These other environmental factors also warrant
attention as part of the environmental review of the Proposal to the extent that the PER
must demonstrate how these factors will be mitigated and the extent to which other
statutory decision making processes can regulate the potential effects to meet EPA
objectives and principles of environmental impact assessment.
FLORA AND VEGETATION
One hundred and ten vegetation sub-associations, or vegetation units, have been
mapped and defined within the Development Envelope. This vegetation is largely typical
of that occurring in similar habitats elsewhere in the same section of the Hamersley and
Fortescue Plains sub-regions and is widespread and likely to extend through the nearby
Karijini National Park. However, some of the vegetation units recorded are considered to
have elevated conservation significance. These are vegetation associated with
Koodaideri spring, vegetation supporting Eucalyptus camaldulensis and/or E. victrix,
areas of relatively dense Mulga vegetation, and vegetation associated with the calcrete
platform landform in the southern portion of the SIC. The Development Envelope does
not intersect any Threatened Ecological Communities (TECs) or Priority Ecological
Communities (PECs), but does intersect the buffer zones around the Fortescue Marsh,
Fortescue Valley Sand Dunes and Wona Land System PECs.
The Development Envelope covers 65,888 ha of which a maximum of 12,171 ha is
proposed to be cleared under the Proposal. Vegetation within the proposed clearing
footprint is largely typical of that occurring in similar habitats elsewhere in the same
section of the Hamersley and Fortescue Plains sub-regions. It was assessed to be in
Very Poor to Excellent condition.
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Where practicable, the final mine site layout and infrastructure alignment will be designed
to minimise the clearing of areas containing vegetation of elevated conservation
significance subject to mine planning and engineering constraints. Further, the Proposal
will incorporate the following:
•

•

•

•

The Koodaideri spring and associated vegetation unit D38 will be designated as
an 'area of special protection from ground disturbance' and therefore excluded
from the ground disturbance footprint; it is proposed to not mine within 50 m of
the gorge at K58W that contains Koodaideri spring (and the vegetation unit D38)
and as such the vegetation community and ecological values of this area will be
retained
The vegetation unit of elevated conservation significance (Mulga vegetation, unit
P1) located in and along the northern boundary of the MPA and totalling 14 ha
will be avoided
Approximately 17% of the mapped extent within the Development Envelope of
vegetation unit P9 will be cleared; less than 10% of the mapped extent within the
Development Envelope of the remaining vegetation units of elevated
conservation significance occurring in the WRC (units D17, D18, and P11), will
be cleared; the final selection and development of borrow areas will seek to
minimise disturbance to vegetation units D17, D18, P9 and P11
Drainage design for the WRC railway will be informed by consultation with the
DEC to review the siting and sizing of culverts to reduce the risk of drainage
shadow

One species, Lepidium catapycnon (Hamersley Lepidium), listed under the WC Act as
Threatened (Declared Rare) Flora and under the EPBC Act as Vulnerable, has been
recorded in the Development Envelope. All recorded populations in the MPA of
L. catapycnon have been designated as 'areas of special protection from ground
disturbance' and therefore excised from the ground disturbance footprint.
Fourteen Priority flora species have been recorded in the Development Envelope.
Clearing will result in the loss of some individuals of Priority flora. All species affected are
widespread through the Pilbara and known from numerous populations.
Five flora taxa recorded from the Development Envelope are of potential conservation
interest as they may represent new (undescribed) taxa. The majority have been recorded
at locations outside the proposed disturbance footprint and will not be disturbed for the
Proposal. Some individuals of Eulalia sp. (Three Rivers Station, B. Forsyth AQ6789133),
Tribulus sp. and Sauropus sp. Koodaideri detritals (J. Naaykens & J. Hurter JH 11213)
will be cleared for the Proposal.
Vegetation clearing will be minimised as far as possible and restricted to the extent
approved by clearly marking clearing areas and obtaining internal ground disturbance
authorisation for areas to be cleared in accordance with the internal Approvals Request
System. Disturbed areas will be progressively rehabilitated with native flora species.
Measures relating to rehabilitation of disturbed areas will be implemented in accordance
with the draft Koodaideri Closure Plan.
Parts of the eastern end of the WRC and the northern and central portions of the MPA
intersect an area of the Marillana pastoral lease (herein ‘the Marillana 2015 Area’) that
has been earmarked for inclusion in the conservation reserve system following the partial
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resumption of pastoral leases in 2015. The Marillana 2015 Area is approximately
75,277 ha, of which approximately 12,786 ha (17%) is intersected by the Development
Envelope; of this Marillana 2015 Area that is within the Development Envelope, 2,174 ha
(or 17%) will be within the disturbance footprint, or 3,096 ha (or 24%) if the full extent of
borrow pit polygons were developed.
TERRESTRIAL AND SUBTERRANEAN FAUNA
Six main terrestrial fauna habitat types have been mapped in the Development Envelope:
plains, hillslopes, free faces with debris, stream channel, minor drainage, and floodplain
habitat. These are considered to be common and widespread in the Hamersley and
Fortescue sub-regions of the Pilbara and are therefore not restricted to the Development
Envelope.
Two discrete habitat features within the MPA were identified to have elevated
conservation value for fauna; Koodaideri spring (near the K58W pit) and the K75W
adit/cave system. Other gorges in the MPA may also represent potential habitats for
threatened fauna species.
Twelve terrestrial vertebrate species of conservation significance have been recorded in
the Development Envelope, including species listed under the EPBC Act and/or the
WC Act, as well as species listed in the DEC Priority Fauna List, as follows: Dasyurus
hallucatus (Northern Quoll); Liasis olivaceus barroni (Pilbara Olive Python); Rhinonicteris
aurantius (Orange Leaf-nosed Bat); Apus pacificus (Fork-tailed Swift); Merops ornatus
(Rainbow Bee-eater); Falco hypoleucos (Grey Falcon); Falco peregrinus (Peregrine
Falcon); Ramphotyphlops ganei (Gane’s blindsnake); Neochmia ruficauda subclarescens
(Star Finch (Western)); Ardeotis australis (Australian Bustard); Pseudomys chapmani
(Western Pebble-mound Mouse); and, Macroderma gigas (Ghost Bat).
An additional three terrestrial vertebrate species of conservation significance are likely or
have the potential to occur in the Development Envelope. The majority of the
conservation significant species have broad distributions and/or are unlikely to rely on
any particular habitat type present within the Development Envelope. Thus, the Proposal
is unlikely to significantly affect these species.
The population of Orange Leaf-nosed Bat present in the Development Envelope is likely
to be regionally significant and an important contributor to the presence of the Orange
Leaf-nosed Bat in the central Pilbara region. An adaptive management strategy is
proposed for the Orange Leaf-nosed Bat addressing the degree of uncertainty around the
extent to which the adit/cave and the resident roosting population will be affected by
noise and vibration from mine operations.
A survey and assessment of the SRE invertebrate fauna of the Development Envelope
has been undertaken. Terrestrial invertebrate fauna were recorded from seven higherorder taxonomic groups with the potential to contain SRE species. Of the specimens
collected, one scorpion taxon and 37 mygalomorph spider taxa were considered to
potentially represent SREs based on known records. The Proposal will result in removal
of potential SRE habitat; this habitat is considered widespread locally and regionally.
A troglofauna survey consisting of five phases (Phases I - V) of sampling has been
completed. The five phases of sampling for troglobitic fauna identified eight troglobitic
taxa from the Koodaideri deposit. Troglobitic specimens collected comprised one
pseudoscorpion taxon, five schizomid taxa, and two cockroach taxa. None of the
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troglofauna species recorded are listed as specially protected under State or
Commonwealth legislation. The Proposal will result in removal of subterranean fauna
habitat through extraction of ore and removal of overburden; this is unlikely to fragment
the habitat of subterranean fauna or significantly affect the diversity and persistence of
subterranean fauna within the Development Envelope as sufficient contiguous remnant
habitat will be retained.
Sampling of aquatic fauna at Koodaideri spring was undertaken to determine the
presence and variety of both aquatic invertebrate and vertebrate species. A total of 175
species of aquatic invertebrates has been collected. Nearly all of the species collected at
Koodaideri spring are known more widely in the Pilbara region and in most cases, other
parts of Australia. There was no evidence of the occurrence of fish in the pools
associated with Koodaideri spring.
Clearing will result in up to 12,171 ha of terrestrial habitat loss across the six major
habitat types present within the Development Envelope. The Proposal will restrict habitat
clearing to the Development Envelope indicated in Figure ES 2. Further, the Proposal
will incorporate the following:
•

•

The K75W adit/cave system and the gorge containing Koodaideri spring will be
protected. It is proposed to not mine within 50 m of the gorge at K58W that
contains Koodaideri spring (and the mapped extent of vegetation unit D38), as
such the vegetation community and terrestrial fauna habitat and its ecological
values will be retained. It is proposed to not mine within 50 m of the K75W
adit/cave system, and as such, bat roosting habitat in this area will be retained.
An adaptive management approach for the Orange Leaf-nosed Bat and to
maintain the ecological values of the spring ecosystem is proposed.
Disturbed areas will be progressively rehabilitated (including temporary
construction disturbance areas) to preserve fauna habitat values post-mining,
including reinstating habitat elements appropriate to the locations of the
rehabilitation area and redistribution of topsoil, log debris and leaf litter gathered
during clearing operations

Habitat clearing is not anticipated to cause any significant fragmentation of habitat or
disruptions to ecological linkages. The Proposal components will fragment fauna habitat
to an extent, with some fauna groups affected more than others based on their movement
patterns and modes (flight versus ground moving and long versus short range
movements). Of the Proposal components, the WRC and SIC have the relative greater
potential to fragment habitat due to their linear nature and length; however, all fauna
groups will be able to traverse infrastructure located in the WRC and SIC. This
infrastructure, including the railway in the WRC, is unlikely to form a barrier to movement.
HYDROLOGICAL PROCESSES AND INLAND WATERS ENVIRONMENTAL QUALITY
The Development Envelope is predominantly located in the Upper Fortescue River
catchment, on the south-western edge of the Fortescue Valley, with the WRC extending
into catchments of the Lower Fortescue River. The portion of the Hamersley Range
intersected by the Development Envelope is rugged and rocky, giving rise to an irregular
network of ephemeral streams. The plateau area containing the ore resources is incised
by a series of gullies that drain into ephemeral creeks on the plains further north.
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The Fortescue Marsh is an extensive ephemeral wetland in the floor of a broad valley
separating the Hamersley and Chichester Ranges. At its closest, the Development
Envelope is approximately 7 km from the mapped boundary of the Fortescue Marsh and
at its closest, 5 km from its associated fringing vegetation. The Fortescue Marsh has
numerous conservation values and is identified as a nationally and internationally
important wetland. The Marsh land system is classified as a Priority Ecological
Community (PEC; category Priority 1) by the DEC.
Koodaideri spring is located within an unnamed creek adjacent to the K58W pit where
groundwater seeps from the adjacent fractured rock. The spring arises from a rock wall
extending across a narrow gorge and discharges into a narrow valley, with a series of
small channels and pools downstream of the spring.
The construction and physical presence of roads, railway, pits, dumps and other
associated mine infrastructure will modify local topography and intercept surface water
flows. The Fortescue Marsh and its associated fringing vegetation is approximately 5 km
from the nearest edge of the Development Envelope area. The creek systems up2
gradient of the mining area have a combined catchment area of 110 km representing
less than 0.4% of the total catchment contributing to the Fortescue Marsh.
The SIC will require a crossing of minor tributaries of Koodaideri Creek and Marillana
Creek. Culverts will be required along the access road to maintain natural drainage
patterns. Drainage design for the WRC railway will be informed by consultation with the
DEC to review the siting and sizing of culverts to reduce the risk of drainage shadow.
The railway in the WRC will need to cross the Southern Fortescue River. This will be
facilitated by a bridge and/or a series of culverts sized to accommodate predicted runoff
volumes and heights.
The overall water table requires drawdown of approximately 30 m in the deepest sections
of the K75W pit (i.e. 30 m over 8% of the surface area of the deposit). Mining is
proposed to not extend below the water table at the K58W pit; dewatering will therefore
not occur at K58W and below water table mining will not occur adjacent to Koodaideri
spring.
Impacts from dewatering on local and regional groundwater systems are considered
unlikely given that only minor dewatering is required and abstracted water will not be
disposed to the environment.
Mining activities are likely to affect the flow of Koodaideri spring and the adjacent creek
as a result of changes to the landform in the K58W ore body and the associated
hydrological regime. The current pit will result in the eastern arm of the spring creek
2
2
catchment reducing from 2.2 km to 1.3 km (a 40% reduction) and the western arm
2
2
reducing from 7 km to 4.7 km (a 33% reduction). Post mining, the catchment area
immediately downstream of the confluence of the eastern and western arms would
2
2
reduce from 9.2 km to 6 km (a 35% reduction).
An adaptive management strategy relevant to the Koodaideri spring will be prepared as
part of the OEMP. This plan includes measures as required to maintain a significant
proportion of the pre-development surface water flow regime to the wetland environment
through the use of engineered surface water diversions. Environmental values will be
further protected by not mining within 50 m of the gorge that contains Koodaideri spring,
thereby maintaining a 50 m wide façade around the gorge/spring. The façade will protect
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some of the pre-mining surface water pathways and maintain the physical habitat near
the spring. A comprehensive monitoring and response program will be a key component
of the adaptive management strategy.
REHABILITATION AND MINE CLOSURE
The Proposal will result in the loss of vegetation and flora and fauna habitat, and
disturbance of soil profiles, landforms and drainage features. A draft Koodaideri Closure
Plan has been prepared which provides a framework for managing unavoidable and/or
long-term impacts to the environment post-mining, and allowing relinquishment of the
Development Envelope once it can be demonstrated that closure completion criteria have
been met.
Preliminary closure objectives for the Proposal have been identified, and include three
developed specifically for the Proposal:
•

•
•

Koodaideri spring: The environmental and cultural heritage values of Koodaideri
Spring are maintained post-closure, taking into account any changes that may
naturally occur as a result of climate change
Fortescue Marsh: The environmental values of Fortescue Marsh are not
compromised
Orange Leaf-nosed Bat: Bat habitat is present in the Koodaideri area following
the cessation of mining

Rio Tinto aims to achieve positive regional biodiversity outcomes from its mine site
rehabilitation programs. Progressive rehabilitation of waste dumps, pits and other
operational areas will commence following their retirement from operational activities.
Early consideration of closure is expected to ensure that closure concepts are fully
integrated into short- and long-term mine planning activities and that acceptable and costeffective closure outcomes are achieved.
The key anticipated long-term outcomes are as follows:
•
•

•
•
•

Final mine voids have slopes that are not subject to unacceptable erosion rates
All areas disturbed for mining (excluding mine pit voids) and infrastructure that
are not required by the State (under conditions of applicable State Agreements)
are rehabilitated following decommissioning
Regional hydrological impacts are minimised and adequately managed
No impacts to the hydrological regime of the Fortescue Marsh as a result of
closure of the site
Rehabilitation of disturbed areas to achieve positive regional biodiversity
outcomes

RESIDUAL RISK MANAGEMENT
The Proponent has designed the Proposal to avoid, minimise, rectify and reduce potential
impacts to these identified features. The Proponent recognises that an environmental
offset will be required to compensate for any significant residual impact that remains after
these mitigation measures have been exhausted. An offsets package is in preparation
and will be discussed with relevant agencies. The package will include provision of funds
to the Pilbara Strategic Conservation Fund (PSCF) with the aim of delivering
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demonstrable benefits to Matters of NES and the broader biodiversity of the Pilbara
region. Actions implemented under the PSCF may include:
•

On ground ‘direct’ conservation management actions, within a defined offset
area, that will address recognised threats to biodiversity acting in the bioregion
and which will deliver benefits to Matters of NES, as well as broader conservation
outcomes consistent with PSCF objectives

•

Other direct management actions aimed at delivering overall benefit to key
species. These may include the creation of habitat, translocations, etc.

•

Monitoring and evaluation of the efficacy of the offset management actions that
are implemented. Such a monitoring and evaluation programme will underpin an
adaptive management approach to the delivery of the offset

•

Where appropriate, scientific research, as an indirect offset, to help close
identified knowledge gaps of the Pilbara bioregion

Taking into account measures to avoid, minimise, rectify and reduce impacts, the
following significant residual impacts arising from the Proposal have been identified:
•

Clearing of up to 8,795 ha of native vegetation in Good to Excellent condition
within the Development Envelope but outside of the Fortescue Marsh
management zone or the Marillana 2015 Area

•

Clearing of up to 2,915 ha of native vegetation in Good to Excellent condition
within the Development Envelope and inside the Fortescue Marsh management
zone and/or the Marillana 2015 Area

•

Consistent with the current Draft EPA Environmental Assessment Guideline for
Environmental Offsets, it is considered that the disturbance of vegetation in Good
to Excellent condition is significant and will therefore require compensation via an
offset.

No significant residual impacts to the Fortescue Marsh associated with hydrological
disturbance are anticipated to result from the Proposal at catchment or sub-catchment
scales. The Proposal will result in less than a 0.4% reduction in surface water runoff to
the Marsh, which is considered to be negligible in the context of the water balance and
ecological functioning of the Fortescue Marsh.
Mining activities are likely to affect the flow of water in the catchment of the gorge
containing Koodaideri spring and the adjacent creek as a result of changes to the
landform in the K58W ore body and the associated hydrological regime. The current pit
2
shells will result in the eastern arm of the spring creek catchment reducing from 2.2 km
2
2
2
to 1.3 km (a 40% reduction) and the western arm reducing from 7 km to 4.7 km (a 33%
reduction). Post mining, the catchment area immediately downstream of the confluence
2
2
of the eastern and western arms would reduce from 9.2 km to 6 km (a 35% reduction).
An adaptive management strategy relevant to the Koodaideri spring has been prepared
as part of the OEMP.
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No significant residual impacts to the Koodaideri spring associated with hydrological
disturbance are anticipated to result from the Proposal when considered in the context of
the proposed adaptive management strategy for the spring.
After mitigation and management measures have been applied, the Proposal is expected
to result in the following outcomes in relation to Matters of NES:
•

Clearing of up to 12,171 ha of terrestrial fauna habitat over the life of the
Proposal, comprising up to 7,911 ha within the MPA and 4,260 ha within the
combined SIC and WRC area, which may lead to local reductions in fauna
populations within the Development Envelope. The habitat types present in the
Development Envelope are considered to be well represented in the local and
regional area, given the occurrence of the same land systems outside the
Development Envelope, including within the nearby Karijini National Park.
Koodaideri spring and the K75W adit/cave system will be designated as 'areas of
special protection from ground disturbance' and therefore excluded from the
ground disturbance footprint. It is proposed to not mine within 50 m of the gorge
containing the Koodaideri spring (and the vegetation unit D38) or within 50 m of
the K75W adit/cave system, which provide habitat for the Orange Leaf-nosed Bat

•

No loss of known and recorded individuals of Lepidium catapycnon (Hamersley
Lepidium); areas in the MPA where these individuals have been recorded will be
designated as 'areas of special protection from ground disturbance' and therefore
excluded from the ground disturbance footprint

•

Removal of up to approximately 166 ha (23% of the extent in the Development
Envelope) of what would be considered ‘habitat critical to the survival’ of the
Northern Quoll and a reduction in the availability of its prey items

•

Removal of up to 268 ha (9% of the extent in the Development Envelope) of likely
foraging/dispersal habitat for the Orange Leaf-nosed Bat and reduction in the
availability of its prey items, as well as potential indirect impacts to roosting
habitat resulting from noise, vibration and light

•

Removal of up to approximately 166 ha (23% of the extent in the Development
Envelope) of foraging habitat items for the Pilbara Olive Python and a reduction
in the availability of its prey items

•

Removal of foraging habitat for the Rainbow Bee-eater; this is a highly mobile
species with relatively low specificity for particular habitats in the area

•

Progressive rehabilitation of areas disturbed by the Proposal using native flora
species to restore some of the previous flora and vegetation values, with
consideration given to restoring fauna habitat values where practicable

•

Loss of some individual animals through vehicle strike (and possibly heavy
earthmoving equipment and even locomotives)

The majority of the aforementioned residual outcomes are not considered to require
further mitigation in the form of environmental offsets as the proposed management
measures are sufficient to control potential impacts; however, it is anticipated that the
disturbance of remnant vegetation in Good to Excellent condition will require an
environmental offset. The removal of up to 268 ha (9% of the extent in the Development
Envelope) of likely foraging/dispersal habitat for the Orange Leaf-nosed Bat and
reduction in the availability of its prey items, as well as potential indirect impacts to
roosting habitat resulting from noise, vibration and light would warrant consideration of an
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environmental offset. Should the need be identified, the Proponent will develop a suitable
offset in accordance with the EPBC Act Offset Policy and offset calculator and will
actively consult with the DSEWPaC and EPA to ensure potential synergies between
State and Commonwealth offsets can be achieved.
ENVIRONMENTAL MANAGEMENT
The Proponent is a member of the Rio Tinto Group, which has extensive experience in
managing the development, operation and environmental compliance of iron ore mining
projects similar to this Proposal. This experience, along with stakeholder consultation,
has been used to define the potential environmental impacts from this Proposal, and the
proposed mitigation and management measures. The Proponent aims to conduct its
business in an efficient and environmentally responsible manner that is compatible with
the expectations of stakeholders. A systematic process of environmental management
has been adopted, which improves the likelihood that significant environmental impacts
have been identified, investigated and mitigated, as far as practicable. As a result, there
is greater certainty in achieving desirable environmental outcomes
Environmental Management Plans
Management controls to be implemented as part of the Proposal, consistent with the
information presented in the PER, are described in the following key documents:
•

Koodaideri Construction Environmental Management Plan (CEMP) for the
construction phase of the Proposal

•

Koodaideri Operations Environmental Management Program (OEMP) for the
operations phase of the Proposal

•

Koodaideri addendum to the Proponent’s Pilbara-wide Significant Species
Management Plan (SSMP) for construction and operation phases of the Proposal

•

Koodaideri Closure Plan to manage post-mining impacts of the Proposal

•

Koodaideri Cultural Heritage Management Plan (CHMP) for construction and
operation phases of the Proposal (to be prepared prior to implementation of the
Proposal following completion of all heritage surveys

•

Koodaideri Area Specific Fibrous Material Management Plans for construction
and operation phases of the Proposal

Environmental Management System
The Proponent operates under an EMS based on the globally recognised International
Organization for Standardization (ISO) 14001 framework. Rio Tinto requires its
operations to implement and maintain a certified EMS conforming to ISO14001:2004
which provides a model for continuous improvement, the key elements of which include
assessing environmental risk and legal requirements, developing objectives and targets
for improvement, training, operational control, communication, emergency response,
corrective actions, audits and reviews.
Proposed Environmental Conditions
The Proponent has proposed environmental conditions for consideration by the State and
Commonwealth Minister. These conditions are outcome-based in that they prescribe the
environmental outcome to be achieved rather than how to achieve the outcome/s; this
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approach aligns with the EPA Environmental Assessment Guidelines No. 4. These
outcome-based conditions are also suitable for internal and external auditing. The
Proponent considers these conditions to be technically feasible, clear and relevant to the
key environmental factors associated with the Proposal and will meet the EPA objectives
for environmental protection.
CONCLUSIONS
In summary, the key predicted environmental impacts of the Proposal include:
Flora and Vegetation
•

Clearing of up to 12,171 ha of vegetation over the life of the Proposal, comprising
up to 7,911 ha within the mining area and 4,260 ha within the combined SIC and
WRC area. The majority of vegetation proposed to be cleared is typical of that
occurring in similar habitats elsewhere in the same section of the Hamersley and
Fortescue Plains sub-regions. Vegetation associated with Koodaideri spring
(unit D38) will be designated as an 'area of special protection from ground
disturbance' and therefore excluded from the ground disturbance footprint

•

Clearing of portions of vegetation units of elevated significance, including
vegetation supporting Eucalyptus camaldulensis and/or E. victrix, areas of
relatively dense Mulga vegetation, and vegetation associated with the calcrete
platform landform in the southern SIC

•

Clearing within the Marillana 2015 Area. The Marillana 2015 Area covers
approximately 75,277 ha, of which approximately 12,786 ha (17%) intersects the
Development Envelope; of this Marillana 2015 Area that is within the
Development Envelope, 2,174 ha (or 17%) will be within the disturbance footprint
and 3, 096 ha (or 24%) if the full extent of borrow pit polygons were developed

•

Removal of some individuals of Priority flora species and other flora species of
interest. No loss of L. catapycnon anticipated due to location off mine pits and
siting of waste dumps. Provision for avoiding disturbance to known locations of
Priority flora species and other flora of interest will be applied during design
stages to minimise the number of such plants requiring disturbance

•

Progressive rehabilitation of areas disturbed by the Proposal using native flora
species to restore some of the previous flora and vegetation values

Terrestrial Fauna and Subterranean Fauna
•

Clearing of up to 12,171 ha of terrestrial fauna habitat over the life of the
Proposal, comprising up to 7,911 ha within the mining area and 4,260 ha within
the combined SIC and WRC area, which may lead to local reductions in fauna
populations in the Development Envelope. The habitat types present in the
Development Envelope are considered to be well represented in the local and
regional area, including within the nearby Karijini National Park. Koodaideri
spring and the K75W adit/cave system will be designated as 'areas of special
protection from ground disturbance' and therefore excluded from the ground
disturbance footprint. The K58W satellite pit near Koodaideri spring is not
scheduled to be mined until at least 2025
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•

Removal of potential SRE habitat; this habitat is considered widespread locally
and regionally

•

Removal of subterranean fauna habitat through extraction of ore and removal of
overburden; this is unlikely to fragment the habitat of subterranean fauna or
significantly affect the diversity and persistence of subterranean fauna within the
Development Envelope

•

Avoidance of fragmentation of aquatic fauna habitat associated with the
Koodaideri spring; the Koodaideri spring and associated aquatic fauna habitat will
be designated as an 'area of special protection from ground disturbance' and
therefore excluded from the ground disturbance footprint. It is proposed to not
mine within 50 m of the gorge at K58W containing Koodaideri spring (and
vegetation unit D38 and associated fauna habitats), as such the ecological values
in this area will be retained

•

Removal of foraging habitat and/or a reduction in the availability of prey items for
the Orange Leaf-nosed Bat, Ghost Bat and other conservation significant
species; it is considered likely that individuals will continue to forage in habitats
adjacent to cleared areas. The K75W pit is not scheduled to be mined until
around 2022

•

Progressive rehabilitation of areas disturbed by the Proposal in accordance with
habitat rehabilitation completion criteria developed to preserve fauna habitat
values post-mining

•

Unavoidable loss of some individual fauna through impact with machinery,
vehicles and locomotives

Hydrological Processes and Inland Waters Environmental Quality
•

Some localised changes to surface water flow paths and hydrological regime will
result due to the development of the Proposal and installation of drainage
management structures to protect mine pits and infrastructure from runoff events.
Drainage design and management measures will aim to maintain downstream
natural flows as far as practicable. Sediment load in runoff from the Proposal
area is unlikely to elevate the already naturally high background sediment loads
observed in creek systems in the locality after rainfall. Overall, through the use of
appropriate surface water management controls, drainage design will not impede
the natural drainage characteristics of adjacent areas

•

Potential impacts to groundwater resources have been minimised through
consideration of strategic water supply, namely the use of surplus water from Rio
Tinto’s Yandicoogina operations. Groundwater abstracted from local sources
(and within the WRC) for early works, construction, initial operations phases, and
potable purposes will be within the maximum sustainable yield identified for each
resource. Continual groundwater monitoring (of quantity and quality) will be
undertaken to ensure that abstraction levels does not have an adverse impact on
the sustainability of groundwater resources

•

Protection of the conservation values of the Koodaideri spring will be achieved
through the implementation of an adaptive management strategy. This strategy
may include measures relating to maintaining a significant proportion of the predevelopment surface water flow regime to the wetland environment through the
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use of engineered surface water diversions. It is proposed to not mine below
water table in the K58W pit due to the proximity of Koodaideri spring
•

A comprehensive monitoring and response program will further ensure that the
risk of impact to Koodaideri spring is minimised. Long-term monitoring of
Koodaideri spring’s physico-chemical and biological environment will continue
throughout the life of the Proposal. This will enable the detection of any changes
to the natural regime of the spring to minimise the risk of any negative
environmental impacts. A series of triggers for implementing contingency and
remedial actions will be set as part of the adaptive management strategy

Rehabilitation and Mine Closure
•

Final mine voids have slopes that are not subject to unacceptable erosion

•

All areas disturbed for mining (excluding mine pit voids) and infrastructure that
are not required by the State (under conditions of applicable State Agreements)
are rehabilitated following decommissioning

•

Regional hydrological impacts are minimised and adequately managed

•

No impacts to the hydrological regime of the Fortescue Marsh as a result of
closure of the site

•

Rehabilitation of disturbed areas to achieve positive regional biodiversity
outcomes

Residual Risk Management
Taking into account measures to avoid, minimise, rectify and reduce impacts, the
following significant residual impacts arising from the Proposal have been identified:
•

Clearing of up to 8,795 ha of native vegetation in Good to Excellent condition
within the Development Envelope but outside of the Fortescue Marsh
management zone or the Marillana 2015 Area

•

Clearing of up to 2,915 ha of native vegetation in Good to Excellent condition
within the Development Envelope and inside the Fortescue Marsh management
zone and/or the Marillana 2015 Area

Consistent with the current Draft EPA EAG for Environmental Offsets (EPA 2012), it is
considered that the disturbance of vegetation in Good to Excellent condition is significant
and will therefore require compensation via an offset.
No significant residual impacts to the Fortescue Marsh associated with hydrological
disturbance are anticipated to result from the Proposal at catchment or sub-catchment
scales. The Proposal will result in less than a 0.4% reduction in surface water runoff to
the Marsh, which is considered to be negligible in the context of the water balance and
ecological functioning of the Fortescue Marsh.
Mining activities are likely to affect the flow of water in the catchment of the gorge
containing Koodaideri spring and the adjacent creek as a result of changes to the
landform in the K58W ore body and the associated hydrological regime. The current pit
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2

shells will result in the eastern arm of the spring creek catchment reducing from 2.2 km
2
2
2
to 1.3 km (a 40% reduction) and the western arm reducing from 7 km to 4.7 km (a 33%
reduction). Post mining, the catchment area immediately downstream of the confluence
2
2
of the eastern and western arms would reduce from 9.2 km to 6 km (a 35% reduction).
An adaptive management strategy relevant to the Koodaideri spring has been prepared
as part of the OEMP.
No significant residual impacts to the Koodaideri spring associated with hydrological
disturbance are anticipated to result from the Proposal when considered in the context of
the proposed adaptive management strategy for the spring.
The majority of the expected outcomes in relation to Matters of NES are not considered
to require further mitigation in the form of environmental offsets as the proposed
management measures are sufficient to control potential impacts; however, it is
anticipated that the disturbance of remnant vegetation in Good to Excellent condition will
require an environmental offset. The removal of up to 268 ha (9% of the extent in the
Development Envelope) of likely foraging/dispersal habitat for the Orange Leaf-nosed Bat
and reduction in the availability of its prey items, as well as potential indirect impacts to
roosting habitat resulting from noise, vibration and light would warrant consideration of an
environmental offset. Should the need be identified, the Proponent will develop a suitable
offset in accordance with the EPBC Act Offset Policy and offset calculator and will
actively consult with the DSEWPaC and EPA to ensure potential synergies between
State and Commonwealth offsets can be achieved.
Indigenous Heritage
•

Direct disturbance of a number of archaeological places of low archaeological
significance within the Development Envelope. Disturbance will be in accordance
with the provisions of the Aboriginal Heritage Act 1972 (WA) and will have the
consent of the relevant Traditional Owners

•

Protection through the designation of 'areas of special protection from ground
disturbance' around the two sites of ethnographic significance: Koodaideri spring
and an un-named ethnographic site near the Development Envelope

Noise
•

The predicted average railway noise levels for all receivers considered are below
the night-time target level of 50 dB(A) allowed for in SPP 5.4. Therefore the
modelled scenarios for railway noise will be compliant with the noise levels
(targets and limits) specified in SPP 5.4

•

Outdoor noise levels from fixed plant at the operations village would be 47.8
dB(A) under the worst case operational configuration. To achieve the 25 dB(A)
indoor noise target at the village, the accommodation units would need to be
designed to ensure a transmission loss of at least 22.8 dB(A)

•

Outdoor noise levels from fixed plant at the K75W adit/cave system and the
Fortescue Marsh boundary would be 57.5 dB(A) and 36.0 dB(A) respectively
under the worst case operational configuration
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•

All blasting scenarios can be implemented to comply at the operations village
with the human comfort limits specified in Australian Standards 2187.2 – 2006
Explosives – Storage and use Part 2: Use of explosives

•

Once a site vibration equation has been established, appropriate blast
parameters can be determined to ensure a 6.5 kg charge weight would result in
-1
vibration less than 10 mms at the K75W adit/cave system when blasting at a
distance of 50 m from the adit/cave system
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Part 1 – Introduction
This part introduces and broadly outlines the Proposal and the
purpose and scope of this document. This part also outlines
development alternatives considered and describes the
stakeholder engagement process undertaken for the Proposal.
1.

Introduction
1.1

Overview

Hamersley Iron Pty Limited (a subsidiary of Rio Tinto Pty Limited, herein ‘Rio Tinto’) plans
to develop a new iron ore mine centred on the Koodaideri resources in the Hamersley
Ranges in the Pilbara region of Western Australia (WA).
The Koodaideri Iron Ore Mine and Infrastructure Project (herein ‘the Proposal’) will
involve the construction and operation of a large-scale mining and ore processing
operation, with product transported to ports through connection with Rio Tinto’s heavy
freight railway network. The Proposal will initially operate with a production throughput of
around 35 million tonnes per annum (Mtpa), but may ultimately increase to around
70 Mtpa and is expected to have an operational mine life of over 30 years.

1.2

Proponent

The Proponent for the Proposal is Hamersley Iron Pty Limited (herein ‘the Proponent’), a
wholly owned subsidiary of the international mining group Rio Tinto. The Proponent is
part of Rio Tinto’s iron ore business that includes several wholly-owned subsidiaries and
joint ventures. Rio Tinto’s iron ore operations in the Pilbara include assets owned by the
Proponent, Robe River Iron Associates, the Channar Joint Venture, Mount Bruce Mining
Pty Limited and Hamersley Hope Management Services. The Proponent and Mount
Bruce Mining Pty Limited are both wholly owned but separate subsidiaries of Rio Tinto.
Rio Tinto’s Pilbara assets integrate 14 iron ore mines, approximately 1,700 km of railway,
ports at Dampier and Cape Lambert, and extensive supporting infrastructure networks
and systems for power, water, roads, communications, fuel, towns/villages, etc. Pilbara
Iron Pty Limited operates Rio Tinto’s Pilbara iron ore mines, railway, port, support
infrastructure and joint venture assets.
The contact for the Proposal in relation to the environmental approvals process is:
Mr Peter Royce
Principal Advisor Environmental Approvals
Studies and Approvals Division
Rio Tinto Iron Ore Expansion Projects
Tel: (08) 9327 2351
Fax: (08) 9327 2696
E-mail: peter.royce@riotinto.com
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1.3

Location of the Proposal and Proposal elements

The Proposal area is defined by a specific geographical outer boundary or ‘Development
Envelope’, and is centred approximately 110 km west-north-west of Newman and 130 km
north-east of Tom Price in the Pilbara region of WA (Figure 1). The Development
Envelope covers 65,888 ha and is comprised of three main elements or components; the
mine and plant area and two infrastructure corridors (Figure 2) that connect with existing
Rio Tinto infrastructure networks. These three elements are referred to as:
•

Mine/Plant Area (herein ‘the MPA’) – containing the mining areas and the
associated ore processing facilities (e.g. ore crushing, stockyards, administration,
workshops) – the MPA covers 19,188 ha (representing approximately 29% of the
Development Envelope)

•

Western Railway Corridor (herein ‘the WRC’) – for ore transport by railway and
for associated infrastructure (e.g. service road, communications) – the WRC
covers 34,697 ha (representing approximately 53% of the Development
Envelope)

•

Southern Infrastructure Corridor (herein ‘the SIC’) with multiple potential
alignments – for power, water and road infrastructure to the MPA – the SIC
covers 12,003 ha (representing approximately 18% of the Development
Envelope)

The Development Envelope crosses two local authorities; the Shire of East Pilbara and
the Shire of Ashburton (Figure 2).
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1.4

Proposal context

Rio Tinto is currently implementing a major program of expansion to achieve and sustain
a production rate of 360 Mtpa from its Pilbara operations to meet forecast demand for
iron ore, primarily from China. This expansion program involves increasing port
throughput capacity to be serviced through a combination of expansions to existing
mining operations and the development of new iron ore resources. The Proposal is an
integral component in this expansion program.
Environmental approvals are in place for a throughput of 160 Mtpa at the Dampier port
(Parker Point and East Intercourse Island ports combined – Ministerial Statement 770,
dated 10 June 2008) and for a throughput of 105 Mtpa at Cape Lambert Port A
(Ministerial Statement 741, dated 18 May 2007) and 130 Mtpa at Cape Lambert Port B
which is under construction (Ministerial Statement 840, dated 30 September 2010).
Thus, the combined approved throughput capacity at Rio Tinto’s Pilbara ports is
395 Mtpa, which exceeds the current expansion program production rate target of
360 Mtpa.
Recently approved mine and infrastructure projects supporting the expansion program
include:
•

Marandoo Phase II (Ministerial Statement 833, dated 8 July 2010)

•

Yandicoogina Junction South West and Oxbow (Ministerial Statement 914, dated
18 October 2012)

•

Cape Lambert to Emu railway duplication component (Ministerial Statement 918,
dated 18 December 2012)

•

Nammuldi-Silvergrass (Ministerial Statement 925, dated 11 January 2013)

Several new iron ore mine projects are progressing through the State environmental
assessment process, including Turee Syncline (Assessment No. 1839) and Western
Turner Syncline Phase 2 (Assessment No. 1925). Ministerial approval for these
proposals is anticipated in 2013.

1.5

Purpose and scope of this document

This Public Environmental Review (PER) document is a requirement for the coordinated
bilateral environmental assessment of the Proposal under:
•

Part IV of the WA Environmental Protection Act 1986 (EP Act), administered by
the WA Environmental Protection Authority (EPA)

•

Part VIII of the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act), administered by the Commonwealth
Department of Sustainability, Environment, Water, Population and Communities
(DSEWPaC)

The purpose of the PER is to present an environmental review of the principal
components of the Proposal, including a detailed impact assessment and description of
proposed environmental management measures for preliminary key environmental
factors in accordance with the Environmental Scoping Document (ESD) prepared by the
EPA (Appendix 1).
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The preliminary key environmental factors relevant to the Proposal as stated in the ESD
are:
•

Flora and vegetation

•

Terrestrial fauna and subterranean fauna

•

Hydrological processes and inland waters environmental quality

•

Rehabilitation and mine closure

•

Residual risk management

The State and Commonwealth environmental assessment processes and the
identification of key environmental factors for the Proposal are further described in
Section 9.1, Section 9.3 and Section 10 respectively.
The PER addresses all phases (construction, commissioning, operations and closure) of
the Proposal and is structured as follows:
•

A discussion of the purpose and scope of this document, the background to and
development of the Proposal, the development alternatives considered, and
details of the stakeholder engagement process undertaken (Part 1)

•

A detailed description of the Proposal (Part 2)

•

An overview of the relevant features of the existing environment of the
Development Envelope and surrounding area (Part 3)

•

A description of the State and Commonwealth environmental assessment
processes, the applicable legislative and policy context and the approach taken
for considering the potential environmental impacts of the Proposal (Part 4)

•

An assessment of key potential environmental impacts of the Proposal on the
identified key environmental factors and the environmental management
measures and predicted outcomes (Part 5)

•

An assessment of the potential environmental impacts to relevant Matters of
National Environmental Significance (Matters of NES) for bilateral assessment
under the EPBC Act (Part 6)

•

A description of the environmental management framework and measures to
offset any significant residual impacts that may arise from implementation of the
Proposal, and proposed conditions of approval (Part 7)
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2.

Development justification and alternatives considered
2.1

Proposal rationale and benefits

The Proposal is a key component supporting Rio Tinto’s expansion program to achieve
and sustain the 360 Mtpa production target. The iron ore resource at Koodaideri is
anticipated to make a significant and long-term contribution to Rio Tinto’s iron ore
production from the Pilbara region over the next few decades.
The Proposal will result in economic benefits for Australia and WA through:
•

Contribution to the value of mineral exports

•

Royalties and taxation payments

•

Capital investment

•

Increasing direct and indirect employment opportunities in the region

•

Increasing demand for goods and services supporting the regional economy

•

Assisting sustain the Pilbara iron ore industry over the coming decades

The ongoing activities of the Proponent, and more broadly Rio Tinto, in the Pilbara region
will continue to support social and economic development projects, including:
•

Increasing the potential education, training, employment and business options for
local Aboriginal people

•

Funding a range of organisations in the region, including sporting and cultural
groups

The Proposal will make use of Rio Tinto’s existing infrastructure, including railway, power,
communications and road networks. This will reduce the extent of new infrastructure
normally required for greenfield developments and result in a smaller disturbance
footprint than would otherwise be required for a project of this scale.
2.1.1
Demand for iron ore
Mining is an important component of the Western Australian and national economies.
The value of WA’s mineral and petroleum industry in 2011-2012 was over
AUD$106 billion (DMP 2013). Iron ore remains the state's largest sector in the
mineral/petroleum industry in terms of value, contributing AUD$61.1 billion or 75% of total
sales. In the preceding five years to 2010-2011, iron ore exports increased annually by
an average of 35% (in value). Between 2010-2011 and 2011-2012, iron ore exports
increased by 14%, still reflecting a rapid increase in demand and supply volumes for iron
ore. WA iron ore production in 2011-2012 was 455 million tonnes (Mt) (DMP 2013).
Mining and petroleum contributed 91% of WA’s merchandise exports in 2011-2012.
China remained the state’s largest market, accounting for 42% of the state’s total
merchandise exports. Whilst not immune to global economic conditions, the outlook for
WA’s resources sector is positive given that the estimated value of resource projects that
are under construction, committed and/or planned is more than AUD$300 billion
(DMP 2013). The mineral and petroleum industry in WA remains globally competitive
and is in a strong position (DMP 2013). Rio Tinto’s expansion program (incorporating the
Proposal) will help meet the continuing global demand for iron ore.
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2.2

Evaluation of development alternatives

The Proponent has conducted numerous studies to optimise the Proposal as both a
standalone project and taking into account future Rio Tinto development requirements in
the Pilbara region. These studies have incorporated the evaluation of alternative
scenarios for various components of the Proposal, including:
•

Ore processing options

•

Waste disposal options

•

Infrastructure corridor options

•

Ore transport options

•

Water supply options

•

Energy and power supply options

Key considerations in the evaluation of alternative scenarios have included safety,
minimising impacts to the environment and community, compliance with legal
requirements, ability to meet scheduling requirements, constructability and operability,
and value for money.
2.2.1
Evaluation of ore processing options
The Proponent has assessed a range of ore processing options, including dry crushing
and screening (i.e. crushing ore to form coarse lump material and then screening to
separate into lump and smaller fines products), wet screening (removal of the clay
3
fraction, or gangue materials by screening wet crushed ore), beneficiation (using gravity
and magnetic separation to separate the high grade iron bearing minerals from gangue
materials in the lump and fines size ranges), and ore sorting. Wet processing, wet
screening and beneficiation processes are hereafter broadly referred to in the PER as
‘wet processing’. Under the Proposal, a combination of these ore processing options will
be implemented, but in the initial stages conventional dry crushing and screening will be
adopted. In later years, wet processing may be implemented as described in Section 5.1.
In-Pit Crushing and Conveying (IPCC) has also been considered as it can offer significant
improvements in economic efficiency through the replacement of trucks by a system of
conveyors to deliver ore from an active mine pit to central processing (dry crushing and
screening) facilities. A secondary benefit is the potential for significant energy savings
compared to the traditional trucking approach. Several potential IPCC configurations
have been considered, including using small mobile crushers and larger re-locatable
crushers in the pit, and mobile or relocatable conveyors to move crushed ore out of the
pit.
Although not yet fully implemented at any Rio Tinto operation in the Pilbara, the
Proponent considers that IPCC is a key technology for reducing mining energy
requirements, reducing carbon footprint and realising cost savings. Implementation of
IPCC for the Proposal remains under consideration, but brings with it a number of
complex technical, mine planning and process design considerations, which need to be
fully integrated to achieve and optimise an IPCC solution. IPCC options analysis is
continuing to determine whether and how best to implement this approach for the
Proposal. A decision on IPCC is anticipated by Q1 2014.

3

Worthless rock and other mineral impurities
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2.2.2
Evaluation of alternative waste rock and waste fines disposal options
Waste rock from mining operations can either be placed in traditional out-of-pit (or ‘ex-pit’)
waste dumps, or in-pit waste dumps once sufficient space in the mine pit void becomes
available. It can also be temporarily placed ex-pit and then subsequently moved in-pit in
later stages of mining; however, this incurs increased handling costs and energy usage.
Double handling of waste material is therefore not the preferred strategy and is not
proposed; all ex-pit waste dumps are likely to remain following completion of mining
activities at Koodaideri.
The conceptual layout of the MPA (Figure 6) depicts the conceptual configuration of
waste dumps that will be located out of the mine pits. As a maximum, or worst case, all
waste dumps will remain in the locations indicated as per Figure 6 following mine
closure. The more likely scenario will be for a reduced post-closure waste dump footprint
relative to that shown in Figure 6 due to the placement of additional waste material in-pit
during operations.
Under the Proposal waste rock will initially be placed ex-pit in waste dumps located to
avoid significant environmental and heritage sites, minimise problematic dust, and be
designed to be stable under expected rainfall and runoff conditions. In-pit waste rock
placement will occur once sufficient space becomes available in the mine pit voids within
several years of commencement. The environmental benefits from this approach include
reduced ground disturbance footprint, reduced risk of disturbance to conservation
significant vegetation communities and flora/fauna, reduced risk of disturbing Aboriginal
heritage sites, reduced greenhouse gas emissions, and reduced areas to decommission
and rehabilitate upon closure.
A Waste Fines Storage Facility (WFSF) will be required when wet processing
commences. Waste fines are the ultra-fine fraction that results from wet processing of
iron ore and as with waste rock, waste fines can either be stored ex-pit (in stand-alone
structures or as valley fill/dam structures) or be stored in-pit once sufficient space
becomes available in a mine pit void. A valley fill option within the Development
Envelope was initially considered for the WFSF, but this option was discarded due to
risks associated with long-term structural stability post-closure and potential risks to
environmental/heritage sites. The preferred approach is to initially allow for an ex-pit
WFSF structure with sufficient storage capacity for three to four years that is located on
flat ground near both the processing plant area and mine pits until sufficient space
becomes available in one of the mine pits (either K75W or K58W), at which time the
waste fines will be stored in-pit.
Although the Proposal incorporates provision for an initial ex-pit WFSF, it is possible that
it will not be required and waste fines can report directly to in-pit storage upon
commencement of wet processing. Elimination of the ex-pit WFSF requirement would
reduce the ground disturbance footprint as well as the WFSF construction and closure
costs. The requirement to construct an ex-pit WFSF will be confirmed around 2023.
2.2.3
Evaluation of alternative infrastructure corridor alignments
Three infrastructure corridors have been considered: the WRC, the SIC and an Eastern
Corridor (discarded from the current Proposal). The WRC links the MPA to Lyre Siding
(an existing railway siding on Rio Tinto’s main railway), approximately 167 km to the
north-west of the MPA (Figure 2). The SIC links the MPA to Osprey Siding (an existing
siding on Rio Tinto’s railway leading into its Yandicoogina operation), approximately
30 km to the south of the MPA. The discarded Eastern Corridor option linked the MPA to
Rio Tinto’s Yandicoogina operation, approximately 62 km to the south-east of the MPA.
Koodaideri Public Environmental Review Document
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These corridors were evaluated for the purpose of accommodating ore transport, water
supply, power supply and communications and road infrastructure. Consideration of
placement and alignment of infrastructure within these corridors is discussed in
Section 2.2.4 (ore transport infrastructure), Section 2.2.5 (water supply infrastructure) and
Section 2.2.6 (power supply infrastructure).
2.2.4
Evaluation of alternative ore transport options
The Proponent has considered and evaluated several alternatives for the transport of ore
to link into Rio Tinto’s existing railway network to the Dampier and Cape Lambert ports.
Transport of ore was considered for the WRC, SIC and the discarded Eastern Corridor.
Factors considered in the evaluation of alternative ore transport options were tenure, land
access, pastoral operations, environmental impacts, approvability, Indigenous heritage,
Native Title, interactions with existing and possible future mining operations (third party
operations), construction and operating costs, and engineering constructability.
The WRC
Transport of ore by railway is the only viable option for infrastructure connection in the
WRC, given the 167 km length between Lyre Siding and the MPA. An alternative to
railway is a conveyor; however, a 167 km conveyor that can reliably operate at the
production rates required for this Proposal is not feasible.
The proposed WRC alignment approximately parallels the southern flank of the
Fortescue Valley, with a tie-in at Lyre Siding on the Tom Price-Dampier/Cape Lambert
mainline railway network (Figure 3). The proposed alignment requires a large number of
drainage culverts along its length, and traverses approximately 19 km of the designated
4
Wittenoom Asbestos Management Area (WAMA) . A comprehensive fibrous minerals
management plan is being developed for construction and operating activities within the
WAMA.
The Proponent investigated an alternative WRC alignment to the south of the proposed
WRC alignment in order to reduce drainage requirements (Figure 3). This alternative
alignment straddles the foothills of the Hamersley Ranges and has substantially higher
earthworks requirements compared to the proposed WRC alignment. It also dissected an
area proposed for future inclusion in the Karijini National Park and conflicted with the
Nanutarra-Wittenoom Road. It was discarded on the basis of earthwork requirements,
high cost, difficult engineering and approval risk.
The Proponent also investigated two additional alternative WRC alignments on the
northern side of Fortescue Valley. These alternatives were considered to avoid the
Wittenoom Asbestos Management Area. These alternative alignments (Lizard to
Koodaideri Option 1 and Lizard to Koodaideri Option 2; Figure 3) crossed the Fortescue
River valley and were discarded based on direct interaction with the Fortescue River and
marsh areas and the associated environmental issues and flood risks. It was also
discarded on the basis of tenure/approval risk.

4

The Wittenoom Asbestos Management Area is defined as the combination of the DMP’s “asbestos
management” special category FNA 7376 area and the parcels of land associated with the Wittenoom area
classified as Contaminated – Remediation Required under the Contaminated Sites Act 2003 (WA) administered
by the Department of Environment and Conservation (DEC). The Wittenoom Asbestos Management Area
depicted in figures in the PER is larger than the collective sum of the two DMP and DEC areas for conservative
purposes
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Two sections (one 24 km in length and the other 17 km in length) toward the western end
of the proposed WRC alignment (Figure 3) were originally located further to the north.
During consultation with pastoral land users, the original route was relocated southward
to the proposed alignment to minimise disruption to station activities and optimise
paddock utilisation and allow better long term planning by affected pastoral stations.
Following stakeholder consultation, some modifications to the railway centreline within
the proposed WRC alignment have been made to reflect a request from the Youngaleena
community. The original railway centreline has been realigned into the northern half of
the WRC to increase the distance separation from the Youngaleena community. This
further reduces the potential for noise impacts (during construction and operations) and
dust impacts (during construction) to the community.
The SIC
Options for ore transportation by railway were considered for the SIC; however, all
railway configurations considered were discarded on the basis of engineering complexity
and cost (Figure 4 and Figure 5).
The northern section of the SIC alignment runs through a gorge located between the
K75W and K58W resource areas. Construction of a conveyor in this section would
require significant earthworks. Similarly, construction of a railway through this section of
the SIC would also require extensive earthworks and would generate large volumes of
material to be stockpiled, which would impact the construction period and Rio Tinto’s
overall expansion program schedule. A railway cutting through the Hamersley Ranges in
this area is operationally highly complex due to the adverse grade upon exiting the train
load-out area in the MPA. The western corridor options had greater risks due to heritage
and environmental aspects (mulga).
A tunnel for ore transport by railway in the SIC was also considered to improve track
grades exiting the MPA and avoid crossing over the Hamersley Range ridgeline;
however, this option was discarded on the basis of high cost, unacceptable construction
duration, geotechnical risks/uncertainty and train operation considerations.
A number of conveyor alignments (central, western and eastern) were considered for the
SIC (Figure 5). Of these, the eastern alignment was the most favourable option.
Following feedback from external stakeholders, the western and central alignments were
considered to be more likely to be difficult and lengthy to implement.
Although all SIC conveyor options have now been discarded, the Proposal requires the
SIC for power, water and road infrastructure into the MPA. For this infrastructure, the
eastern alignment within the SIC is the preferred alignment; however, the western and
central alignments also remain viable alternatives and have been retained in the
Development Envelope for the Proposal.
The Eastern Corridor
An Eastern Corridor for the transportation of ore by railway from the MPA to Rio Tinto’s
Yandicoogina operation was originally considered (Figure 3); however this option was
discarded due to environmental, engineering, tenure (dissecting multiple non-Rio Tinto
tenements) and project scheduling complications. The Eastern Corridor has also been
discarded from the scope of this Proposal.
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From an engineering and operational perspective, ore transport by railway in the Eastern
Corridor would require deep cuts, greater total earthworks and increased operational
complexity and costs. From an environmental perspective the Eastern Corridor intersects
the southern fringe of the proposed Fortescue Marsh management zone (OEPA, DoW
and DEC 2012) and is close to the Fortescue Valley Sand Dunes Priority Ecological
Community (PEC; category Priority 3). As such it represents a greater potential
environmental risk than either the WRC or SIC. The alignment of the Eastern Corridor
through the Hamersley Range was also deemed more likely to intersect flora species and
fauna habitats of potentially higher conservation significance than the WRC or SIC.
Trucking of ore to train loading facilities using existing road infrastructure is under
consideration as an interim measure in the initial phases of mining for this Proposal
(Section 5.2.1). The option of constructing new roads or upgrading existing sections of
roads within the Eastern Corridor no longer forms part of the Proposal.
2.2.5
Evaluation of alternative water supply options
The Proposal predominantly involves above-water table mining and will constitute a water
demand centre over its operational life. The Proponent has determined that water
demand associated with early works, construction and initial operations stages could be
met from local groundwater aquifers within the Development Envelope; thereafter, water
demand throughout operations will ultimately be met from supply of surplus water from
Rio Tinto's Yandicoogina operation. Factors considered in the evaluation of each water
supply option were potential environmental impacts, tenure implications, requirements of
the existing State Agreement relevant to the Development Envelope, construction time,
broader water sharing considerations for Rio Tinto’s overall Pilbara operations and
estimated capital and operating costs.
The following options were evaluated for the delivery of surplus water to the MPA from
Rio Tinto's Yandicoogina operation:
•

A pipeline to Osprey Siding along Rio Tinto’s Yandicoogina railway alignment and
then a pipeline via the SIC (65 km total length)

•

A 55 km pipeline through the Eastern Corridor (now removed from the scope of
the Proposal)

•

A 70 km pipeline along the existing Roy Hill Road (east and north of the Eastern
Corridor)

An alternative option for meeting operations water requirements that was considered was
a pipeline (30 km) in the SIC to deliver water from a new borefield that would be required
to be developed near Osprey Siding. This option provided an opportunity to co-locate the
pipeline with power supply infrastructure (Section 5.2.3) or roads. This option also has
relatively favourable construction and operating costs; however, it was relegated to a
lower priority due to uncertainty in meeting the full life-of-mine operations water
requirements and because the use of surplus water from Rio Tinto's Yandicoogina
operation from commissioning of the Proposal has potential to provide far greater
environmental benefits.
Supply of surplus water from Rio Tinto’s Yandicoogina operation provides two key
advantages over the Osprey borefield option. Firstly, there are environmental benefits
from reducing discharge of this water to Marillana Creek (noting, however, that
appropriate discharge levels to Marillana Creek from the Yandicoogina operation need to
be maintained). Secondly, there will not be a requirement to construct a new borefield or
Koodaideri Public Environmental Review Document

Page 12 of 413

water pond storage areas as these already exist at the Yandicoogina operation, thereby
reducing environmental impacts. Operational and closure/decommissioning aspects of
supplying surplus water from Rio Tinto’s Yandicoogina operation to the MPA will be
incorporated into current approvals conditions for that operation.
Of the supply options considered, the preferred option is a pipeline between Rio Tinto’s
Yandicoogina operation and Osprey Siding, running adjacent to Rio Tinto’s Yandicoogina
railway (this will be through disturbed areas and will not require vegetation to be cleared),
and then a pipeline into the MPA via the SIC.
Water supply will require approvals under State Agreements covering the affected areas
of the Proposal (the Hamersley Range, the Mount Bruce and possibly the Yandicoogina
State Agreements). Water supply is discussed further in Section 5.2.2.
2.2.6
Evaluation of alternative energy and power supply options
The Proponent conducted a sustainable development study as part of the Order of
Magnitude investigation, and ran an Energy Innovation Workshop (EIW) in late 2011 to
evaluate opportunities to minimise energy use and carbon emissions from the Proposal.
This study included evaluation of mining, processing and transport technology options to
minimise energy requirements and selection of an energy supply mix to meet the demand
profile reliably, efficiently and with the lowest carbon emissions economically possible.
Based on the outcomes of the EIW, further investigations will be undertaken into a
number of initiatives including: analysis of sustainable building design, inclusion of energy
assessments in mine planning procedures to reduce transport distance of ore and waste
haulage by truck, and energy capture from conveying.
Recent investigations into wind resources of the inland Pilbara region by Rio Tinto have
identified the Koodaideri locality as potentially having a reasonable wind resource.
Additional monitoring is planned to further evaluate the quality of this wind resource.
Subject to the outcome of this additional wind resource monitoring, a study will be
undertaken to determine the potential to develop a small wind farm for supplementing
planned power supply.

2.3

No development option

The ‘do nothing’ alternative would result in the loss of opportunity to add value to
Australia’s raw materials exports, the loss of economic, social and employment
opportunities and the loss of potential for future developments in downstream processing
of raw materials. The world’s increasing demand for iron ore would then be met through
the development of alternative ore deposits and processing facilities (which may have
greater potential environmental risks than the Proposal) or the development of equivalent
projects located overseas with the resultant loss of benefits to the Pilbara, WA and
Australia as outlined in Section 2.1 of the PER.
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3.

Stakeholder engagement
3.1

Introduction

The Proponent is cognisant of stakeholders’ concerns and has sought to take into
account stakeholder views during the assessment process to date, and provide
mechanisms for ongoing consultation. The Proponent recognises that stakeholders
require sufficient information to enable them to actively participate in the assessment of
the Proposal. A stakeholder engagement program has been implemented to facilitate
these outcomes.
The stakeholder engagement program provides:
•

Sufficient information to enable stakeholders to make an informed assessment of
the nature and extent of the potential impacts from and benefits of the Proposal

•

Opportunities for stakeholders to raise concerns regarding the Proposal

•

An indication of the range and nature of stakeholder concerns both in the local
(Koodaideri) context and in the wider regional (Pilbara) context

•

The opportunity to provide appropriate consideration and feedback to issues
raised by stakeholders

3.2

Key stakeholders

Key stakeholders were identified based on the Proponent’s experience in recent project
developments in the Pilbara region. The following key stakeholders were identified:
Government agencies
•

Department of Environment and Conservation (DEC)

•

Department of Indigenous Affairs (DIA)

•

Department of Mines and Petroleum (DMP)

•

Department of Regional Development and Lands (DRDL)

•

Department of State Development (DSD)

•

Department of Transport (DoT)

•

Department of Water (DoW)

•

DSEWPaC

•

EPA

•

Main Roads Western Australia (MRWA)

•

Office of the Environmental Protection Authority (OEPA)

•

Pilbara Regional Council

•

Shire of Ashburton

•

Shire of East Pilbara

Non-government organisations
•

Conservation Council of WA
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Community
•

Traditional Owners (Banjima and Yindjibarndi Native Title Groups)

•

Coolawanyah Pastoral Station

•

Mulga Downs Pastoral Station

•

Mt Florance Pastoral Station

•

Marillana Pastoral Station

Industry
•

API Management Pty Ltd (API)

•

BHP Billiton Iron Ore (BHPBIO)

•

Fortescue Metals Group (FMG)

•

Hancock Prospecting Pty Ltd (Hancock)

3.3

Stakeholder engagement process

Consultation on the Proposal commenced in 2011. Since then, discussions have been
held with many stakeholders (Appendix 2).
The timing of the consultation program has enabled topics raised to be considered in the
early design phase of the Proposal, during determination of management measures and
as part of the preparation of the PER.

3.4

Stakeholder comments and Proponent responses

The main common topics/issues raised by stakeholders (Appendix 2) as part of the
stakeholder engagement program included:
•

Avoidance, preservation, care and maintenance of nominated culturally
significant areas identified by Traditional Owners

•

Avoidance and management of significant flora and fauna species and
habitats/communities identified within the Development Envelope

•

Interaction with current construction activities, or future projects near the
Development Envelope (e.g. FMG’s Solomon Project railway, BHPBIO’s interests
around the SIC)

•

Requirements for a railway crossing of the Great Northern Highway

•

Interaction with third party tenure and potential mineralisation

•

Avoidance of key infrastructure and paddocks and maintenance of pastureland
required by pastoral stations that will be affected by the WRC

•

Potential environmental offset requirements

•

Potential business, contracting, training and employment opportunities for
Traditional Owner groups

•

Proximity of the Development Envelope to the Fortescue Marsh and the future
excision for conservation purposes from the Marillana Pastoral Station upon the
2015 pastoral lease renewals

•

Closure requirements under the recently released mine closure guidelines
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•

Access onto third party and pastoral station land for heritage and environmental
survey and other investigatory purposes

•

Ongoing Traditional Owner access to country

•

Likely levels of environmental assessment and assessment requirements for the
Proposal

•

Outcomes of the biological surveys undertaken within the Development Envelope

•

Species and communities listed under the EPBC Act as Matters of NES

•

Tenure requirements for the Proposal

•

Disturbance to asbestos contaminated land within the Wittenoom Asbestos
Management Area during construction works in the WRC

•

Fly-in/Fly-out (FIFO), accommodation and service requirements for the Proposal

3.5

Ongoing consultation

The Proponent will continue consultation with relevant stakeholders during the
environmental assessment process and through the implementation of the Proposal. In
addition to the Traditional Owner groups (Banjima and Yindjibarndi) and the pastoral
station operators, the Proponent will consult with regulators including, but not limited to:
•

DoW on the management of water resources and other matters related to the WA
Rights in Water and Irrigation Act 1914 (the RiWI Act) licensing requirements for
the operations

•

DIA and Traditional Owners on the management of Aboriginal heritage sites and
other matters related to the WA Aboriginal Heritage Act 1972 requirements

•

Shire of East Pilbara and Shire of Ashburton regarding relevant planning and
building approvals and accommodation

•

DSEWPaC regarding protection of Matters of NES and environmental offsets for
the Proposal

•

DEC regarding the Fortescue Marsh and the post-2015 Marillana Station
exclusion area and licensing matters (Part V of the EP Act), and the
administration of the WA Contaminated Sites Act 2003 in regard to the WAMA

•

DSD regarding implementation of the relevant state agreements

•

OEPA regarding environmental offsets for the Proposal

•

DMP and other relevant stakeholders regarding closure objectives and indicative
completion criteria for the Proposal

•

Agencies with responsibilities relating to asbestos management and the area of
the WAMA (e.g. DRDL, DEC, DSD, DMP)
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Part 2 – Description of the Proposal
This part describes the Proposal to be implemented, including
information on the key characteristics, design, exclusions and
scheduling of the Proposal.
4.

Development overview
4.1

The Proposal

The key components of the Proposal are:
•

A series of predominantly (greater than 90%) above water table open cut mine
pits (named K75W, K58W and K38W) along the strike of four discrete iron ore
deposits (named K75W, K58W, K38W and K21W)

•

In-pits sumps for removing water from the ore resource located below the water
table, with collected water used for on-site dust control

•

Ore handling and processing infrastructure (including ore stockyards, dry and
future wet processing facilities, train load-out and rail loop facilities)

•

Waste dumps and stockpiles, including mineralised waste rock dumps, low grade
ore dumps, and topsoil and sub-soil stockpiles (some waste rock dumps will be
located within mine pits once sufficient space becomes available)

•

A WFSF for storage of waste fines material generated from wet processing.
Waste fines will initially report to the WFSF until direct in-pit placement of waste
fines becomes viable once sufficient space becomes available

•

Mine support facilities (e.g. offices, Heavy Vehicle and Light Vehicle workshops,
explosives storage, waste water treatment plants, waste transfer station, fuel
storage facilities, warehouses)

•

An accommodation village for the FIFO operations workforce

•

A possible new/upgraded Royal Flying Doctor Service (RFDS) airstrip within the
Development Envelope

•

Ore transport infrastructure providing the connection to Rio Tinto’s railway
network, comprising a railway from the MPA through the WRC to Lyre Siding; in
the early stages only, ore may be hauled by truck to a railway load out (then
phased out)

•

Road infrastructure (mine access, internal road network, haul roads,
infrastructure service roads)

•

Power supply (step down to 66 kV off Rio Tinto’s 220 kV distribution network
supplying its Yandicoogina operation) and communications infrastructure,
including that associated with AutoHaul™ (driverless trains)

•

Water supply infrastructure, including use of water from local bores within the
Development Envelope (during early works, construction and initial operations
stages), and from in-pit sumps, decant water from the WFSF and ultimately
surplus water via a pipeline extending from Rio Tinto’s Yandicoogina operation
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(during later operations stages); potable water from local bores within the MPA
for both construction and operations
Ore will be railed to Rio Tinto’s ports at Dampier and Cape Lambert. Upon completion of
current and planned/approved construction projects, the port and railway networks will
have sufficient capacity to accommodate ore supply from the Proposal (Section 1.4)
Construction is anticipated to commence in Q3 2014, once all Rio Tinto and regulatory
approvals are secured. Some early works (e.g. construction camps) will be undertaken
prior to the main development construction; however these are considered to be excluded
5
from the Proposal (Section 4.3). Subject to the timeline for construction, commissioning
of the Proposal is scheduled for H2 2016. These schedules may change, depending on
external approvals, internal funding approvals, business priorities and market conditions.
Further details of the Proposal are provided in Section 5.

4.2

Key characteristics

A summary of the key characteristics of the Proposal is provided in Table 1. The location
of the individual elements of the Proposal (e.g. pits, dumps, processing plant, internal
haul roads, ore haulage and other infrastructure) remains subject to ongoing mine
planning, engineering and related studies through the Feasibility Study that will extend
into Q1 2014.
The disturbance footprint of all elements of the Proposal will be contained within the
Development Envelope of the Proposal (Figure 2) and will not exceed the prescribed
clearing limits (Table 1). Conceptual locations for individual elements of the Proposal in
the MPA are provided in Figure 6 and for linear infrastructure components in Figure 7
and Figure 8.
Table 1: Summary of the Proposal

Proposal element

Description

Proposal Title

Koodaideri Iron Ore Mine and Infrastructure Project

Proponent Name

Hamersley Iron Pty Limited

Short description

The Proposal is for an open cut iron ore mine operation
approximately 110 km west-north-west of Newman (and 130 km
north-east of Tom Price) in the Pilbara. The Proposal will comprise
ore handling and processing infrastructure, waste dumps, a WFSF,
access roads, mine support facilities, power and water infrastructure
corridor, ore transport corridor, operations village and associated
infrastructure

Physical elements
Mining method

Open pit mines, drill and blast, truck and shovel; over 90% of the
resource is above water table. Production commencing around
35 Mtpa and increasing to around 70 Mtpa

Proposal area

Clearing of not more than 12,171 ha within a 65,888 ha
Development Envelope

Mining/plant areas

Clearing of not more than 7,911 ha within a 19,188 ha Development
Envelope

5

Crossing Camp (a new rail construction camp proposed near the FMG and proposed WRC railway crossing) is
included as part of the Proposal. All other construction camps are excluded from the Proposal.
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Proposal element

Description

Corridors

Clearing of not more than 4,260 ha within a combined 46,700 ha
Development Envelope

Operational elements
Water demand

Demand will increase from 6 GL/year during 2016-2023, rising to 10
GL/year during 2023-2031. Peak demand (with wet processing)
approximately 18 GL/year after about 2032

Water supply

Near-mine bores and bores along the railway will supply water for
early works, construction, initial operations phases, and potable
purposes; in-pit sump/pumps, WFSF decant water and surplus water
from Rio Tinto’s Yandicoogina operation will ultimately supply water
for later operations stages

Discharge of waste

Waste fines will initially be placed in a WFSF dam storage facility
until space becomes available in mine pit voids. Decant waters may
be recoverable for use in processing or dust control

Water discharge

No off-site surface water discharges from mine pits (dewatering) or
the WFSF will occur, except under emergency circumstances (e.g.
associated major rainfall or flood events)

Mine dewatering

Water generated from in-pit sumps under normal operating
conditions will be used for operational purposes

Mineral waste disposal

Waste rock will be placed in surface waste rock dumps initially after
pit development, with later progressive direct placement into mine
pits as areas within individual pits become available

Ore transport

Ore will be transported on Rio Tinto’s existing heavy railway network
to Dampier and Cape Lambert. Ore will be transported via a new
167 km railway from the MPA through the WRC to Lyre Siding.
During initial stages only, ore may also be hauled by truck to Rio
Tinto’s Yandicoogina operation on existing road networks

4.3

Works excluded from the Proposal

The scope of the Proposal specifically excludes the following components:
•

Establishment of a construction camp (and multiple rail construction camps –
although Crossing Camp (a new rail construction camp proposed near the FMG
and proposed WRC railway crossing) is included as part of the Proposal) and
associated fly-camps (to be subject to relevant provisions of Part V [Land
Clearing and Works Approvals/Licensing] of the EP Act, and Shire and
Department of State Development requirements)

•

Construction camp related infrastructure, such as construction site offices, borrow
pits/quarries, services (communications, water supply, on-site power generation),
access roads/tracks, laydown areas and drilling/geotechnical/water investigation
activities (to be subject to relevant provisions of Part V [Land Clearing and Works
Approvals/Licensing] of the EP Act, and Shire, Department of State Development
and DoW RiWI Act water licensing requirements)

•

Low impact activities, including geological characterisation drilling activities
(including resource drilling), geotechnical and water supply investigations and
power generation investigations (to be subject to relevant provisions of Part V
[Land Clearing] of the EP Act and DoW RiWI Act water licensing requirements)

Iron ore resources held by Rio Tinto (or its associate companies) with potential for
possible future development are present outside and proximate to the Development
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Envelope for the Proposal. These may be subject to future development proposals but
are unlikely in the near future (within the next 10-15 years). These proximate iron ore
resources are outside the scope of this Proposal. Any proposals to develop these
resources will be subject to separate environmental approval processes.
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5.

Proposal description
5.1

Development of the mining operation

5.1.1
Description of the resource
The Koodaideri resource comprises high phosphorous Brockman iron ore deposits. The
major deposits (in order from west to east) are K75W, K58W, K38W and K21W. Mining
of K75W and K58W is anticipated to involve discrete pits, while K38W and K21W will be
mined in a consolidated single pit named K38W. Several smaller and proximate ‘satellite’
pits are associated with the K58W and K38W pits (Figure 6). The extent of potential
mineralisation beyond these pit outlines is shown as potential disturbance areas in
Figure 6.
These resources occur over approximately 20 km within a dissected east-west trending
plateau, bounded by the Hamersley Range to the south and a broad alluvial plain to the
north that forms the Fortescue River valley.
The resources consist of martite-goethite mineralisation predominantly within the Dales
Gorge Member of the Brockman Iron Formation. A variable thickness weathered
(hydrated) capping overlies the deposits. The deposits gently dip to the south with only
minor deformations (folding and faulting).
The Koodaideri deposits predominantly contain inert rock types and pose a low acid and
metalliferous drainage (AMD) risk (Section 16.3.1).
5.1.2
Ground disturbance
Within the overall Development Envelope (65,888 ha), a maximum of 12,171 ha (or
18.5%) will be subject to ground disturbance activities, of which most (65%) is within the
MPA. To provide for the life-of-mine development and implementation of the Proposal, a
maximum of 12,171 ha of ground disturbance will be required. The actual ground
disturbance footprint is anticipated to be less than this upper limit, as a result of
conservatism in the definition of the Proposal and ongoing improvements in the design as
planning progresses. In-pit disposal of waste rock material and waste fines (from wet
processing) will reduce the ground disturbance footprint. This estimate also accounts for
all of the potential disturbance area (assumed to be developed) shown in Figure 6 and
hence is a conservative estimate. The potential disturbance area does not comprise
mining of potentially acid forming (PAF) Mount McRae Shale and is provided in Figure 6
as an indication of the possible worst case infrastructure and mine void footprint.
A number of locations within the Development Envelope have been designated as 'areas
of special protection from ground disturbance' and therefore excluded from the ground
disturbance footprint (Figure 9). These include:
•

Populations of Lepidium catapycnon (Hamersley Lepidium), listed as a
Threatened (Declared Rare) Flora species under the WA Wildlife Conservation
Act 1950 (WC Act), to the north-west of the K75W pit

•

An abandoned adit /cave system at the K75W mine pit and which provides
habitat for a large population of the conservation significant Rhinonicteris

6

6

An adit is a generally horizontal entrance or passageway leading into an underground mine or deposit, usually
used for access and/or drainage. The K75W adit was installed around 1968 for the purposes of bulk
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aurantius (Orange Leaf-nosed Bat) and several Macroderma gigas (Ghost Bat)
individuals.
•

Koodaideri spring and associated pools and vegetation communities (vegetation
unit D38), located near the satellite pit associated with the K58W pit

•

Many of the recorded populations of Sauropus sp. Koodaideri detritals (J.
Naaykens and J. Hurter JH 11213), an undescribed plant taxon that occurs in
gullies with outcropping rock at specific elevations around the K38W pit (and
outside the Development Envelope)

•

Sites of ethnographic significance located in the mining area: Koodaideri spring
and an un-named ethnographic site (located outside the Development Envelope);
the un-named ethnographic site is intentionally not shown in Figure 9 or
discussed in the PER for cultural reasons

Further discussion on these significant features is provided in Section 13.3 (Lepidium
catapycnon), Section 14.6 (the K75W adit/cave system), Section 15.3 (Koodaideri spring)
and Section 13.3 (Sauropus sp. Koodaideri detritals). Note that the Development
Envelope is located south of the proposed Fortescue Marsh buffer zone defined by the
EPA and DoW as part of management strategies being developed for the Fortescue
Marsh PEC (Section 15.2.2). The Development Envelope intersects the 2015 Marillana
Pastoral Station Exclusion Area (Section 8.1.2).

metallurgical and mineral exploration. It has since been abandoned, with access inside the adit restricted due to
strict HSE requirements.
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5.1.3
Vegetation clearing and topsoil removal
Clearing of vegetation will occur during pre-strip activities to develop the mine pits and
associated infrastructure. Topsoil, subsoil and overburden will be removed during the
bulk earthworks phase.
Topsoil is an important resource in rehabilitation as it contains a natural seed bank and
typically contains significant quantities of organic material and nutrients (required for
successful rehabilitation) relative to subsoil or overburden material. Topsoil layers in the
Pilbara are highly variable in thickness, ranging from minimal soil development on rocky
areas to approximately 300 mm in valley areas. Stripped topsoil and subsoil will be
stored in stockpiles for later use in areas being rehabilitated. Topsoil and subsoil
stockpiles will be located mostly near the rail loop, with smaller stockpiles near the K38W
pit. Cleared and stockpiled vegetation will also be used in rehabilitation programs
(Section 16).
5.1.4
Mining
The Koodaideri deposits are mostly (>90%) above water table. Below water table mining
will be required at K75W and K38W pits. Mining is proposed to not extend below the
water table in the K58W pit, reducing potential impacts of mining on Koodaideri spring
and associated ecological values.
To facilitate mining ore below the water table in the K75W and K38W pits, multiple in-pit
sumps (fitted with pumps) will be required. Water collected from in-pit sumps will be used
for dust control (e.g. active work areas, haul roads, mine pits).
Mining will occur in K75W, K58W and K38W and their proximate smaller satellite pits
(Figure 6). The maximum depth of mining is currently 200 m below the existing (premining) ground level (mBGL), with the lowest point of any pit expected to be around
445 mRL (in the K38W pit).
Mining is anticipated to involve conventional drill, blast, load and haul techniques
whereby the blasted material will be excavated and loaded into haul trucks (i.e. bulk
mining methods). Alternative mining methods may be implemented for areas in proximity
to the K75W adit/cave system, such as the use of low intensity blasting or ‘dozing and
ripping’. An Automated Haulage System™ (AHS) fleet, which allows for driverless
haulage, is planned, although conventional manned haul fleets may also be utilised. The
development of in-pit crushing (IPCC) systems as an alternative option is still under
evaluation to reduce truck haulage (Section 2.2.1).
For ore blending purposes, several faces within active mine pits will be worked
simultaneously. The ore and mineral waste will be taken from the mine pit to the run-ofmine (ROM) pad to feed into primary crusher/s or low grade ore stockpiles and waste
rock dumps respectively.
Mine development will be staged, with the rate and sequence of mining ultimately
dictated by ore blending requirements to meet product specifications. Mining will
commence at K58W, and is then expected to move to K75W (around 2022) and finally
K38W (around 2032). Several mine pits will be operational at the same time and all three
mine pits could be mined concurrently for a short period over the life of mine.
Areas of the K75W pit in proximity to the adit/cave system are not scheduled to be mined
until approximately 2022. The K58W satellite pit adjacent to and south of Koodaideri
spring is not scheduled to be mined until approximately 2025.
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Based on current mine pit shell designs and drill hole data, it is unlikely that unoxidised
black Mount McRae Shale will be exposed during mining and none is planned to be
mined.
Primary crushing plants may be located adjacent to each pit (or in-pit if the IPCC option is
pursued). Crushing plants will be sized to maintain required production rates. Ore will be
transported to the crusher and then conveyed to central facilities for further processing
(crushing and further upgrading, stockpiling, reclaiming and loading onto wagons to be
hauled through the WRC) before being railed to port.
5.1.5
Waste rock and low grade ore handling
Some overburden from initial stages of mining and infrastructure development will be
used as borrow or fill material during construction, minimising borrow material
requirements and reducing ground disturbance. Although in-pit storage of waste rock
and waste fines will be undertaken once sufficient space becomes available, surface
storage (ex-pit) for topsoil, subsoil, low grade ore, waste rock and potentially waste fines
material will initially be required. The quantity of material to be placed in storage areas
will depend on the final mining and processing sequence; however, the predicted average
stripping ratio is approximately 0.75:1 (waste:ore) for the scheduled feed to the crusher.
Overburden, including low grade ore and waste rock, will be hauled to stockpiles and
waste rock dumps respectively. Provisional stockpile locations for topsoil, subsoil and
low grade ore are provided in Figure 6. The conceptual layout of the MPA (Figure 6)
depicts the conceptual configuration of waste dumps that will be located out of the mine
pits. As a maximum, or worst case, all waste dumps will remain in the locations indicated
as per Figure 6 following mine closure. The more likely scenario will be for a reduced
post-closure waste dump footprint relative to that shown in Figure 6 due to the placement
of additional waste material in-pit during operations.
Stockpile and ex-pit waste dump areas will be designed to incorporate surface drainage
requirements, including avoiding major surface water flow pathways and incorporating
diversion drains and other surface water flow management into their design. Waste
dumps will also be designed to take account of final rehabilitation slopes and mine
closure principles.
The ore body is predominantly (over 90%) above the water table and the Proponent
expects to progressively backfill all pits during operations to a level that will avoid the
formation of permanent pit lakes (from intersection of the natural groundwater level) upon
mine closure. This outcome is expected to be readily achievable within the mine plan.
This applies to the K75W and K38W pits, where dewatering will be undertaken. Such a
scenario would have the benefit of promoting post-closure groundwater recovery. Mining
is proposed to not extend below the water table at the K58W pit; dewatering will not occur
at K58W and below water table mining will not occur adjacent to Koodaideri spring.
5.1.6
Ore handling and processing
Ore will be crushed and dry screened, or will undergo wet processing before being
transported to port.
Initial stages of mining will target ore that requires minimal processing. The primary
crushed ore will be taken to the central dry crushing and screening plant for processing
the ore into lump and fines material. The resultant lump and fines will be conveyed to the
product stockyard and stacked in separate stockpiles.
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Later stages of mine development will expand processing facilities to enable processing
of lower grade ore. This lower grade ore will undergo similar processing to high grade
ore to separate size fractions; however, the low grade ore lump and fines may be wet
processed in later years (Section 5.1.7).
5.1.7
Waste fines residue handling
The dry crushing and screening plant will not generate waste material. The ore
processed in the dry plant circuit will report to either the high grade lump product or fines
product stockpiles in the stockyard.
Processing of lower grade ores will involve removing gangue materials. Iron-rich ore will
be stockpiled in the lump and fines product stockpiles. The three process streams (lump,
coarse fines and ultra-fines) will generate gangue waste that will be handled separately.
The lump and coarse fines gangue waste will report to waste dumps. The ultra-fines
processing stream will generate waste fines that will be thickened to 20–40% (per cent
solids) and the slurry pumped to the WFSF (either ex-pit WFSF or in-pit WFSF).
Waste fines will report to an ex-pit, dam-type WFSF until direct in-pit placement can
occur. In-pit storage of waste fines will occur in an area of the pit which has previously
been completely mined out of all ore and which is downhill from working areas. The
Proponent recognises that it is preferable to create in-pit waste fines storage capacity
prior to wet processing, thereby negating the requirement for ex-pit storage, and is
endeavouring to incorporate this into the mine plan; however, provision for an ex-pit
WFSF in the initial stages of the Proposal has been made in the event that in-pit storage
is delayed in the mine schedule.
Specific detailed designs for the ex-pit WFSF structure have not yet been developed as
the structure (if required at all) will not be required until around 2023. If required to be
developed, the ex-pit WFSF will be designed in accordance with the following:
•

ANCOLD Guidelines (ANCOLD 1999 and 2012) – These guidelines are accepted
as the standard, and most referenced, guidelines for designing similar structures
(such as tailings dams) in Australia. The ANCOLD (1999, 2012) guidelines cover
planning, design, construction, operation, and closure aspects of external tailings
dams. Rio Tinto’s approach is to also refer to and be consistent with these
guidelines

•

Australian Government Department of Industry, Tourism and Resources
guidelines for tailings management (DITR 2007) – This is a more general
document that outlines best practice principles for tailings management

•

Rio Tinto’s own standard for mineral waste management (E8 Standard) – This is
similar to the DITR (2007) guidelines; both contain general best practice
principles and make reference to the ANCOLD (1999, 2012) guidelines for details

•

DME (1999) Safe Design and Operating Standards for Tailings Storage – This
and other guidelines from the DMP and standards for tailings dams also make
reference to the ANCOLD (1999, 2012) guidelines.

Detailed designs for the WFSFs will be provided to DMP and DEC for review and
approval prior to implementation in accordance with existing regulatory requirements.
The ex-pit WFSF will be a full embankment enclosure and the base will be sealed using
local clayey gravels or a High Density Polyethylene (HDPE) liner. The embankment
zones will initially be constructed from local borrow consisting of alluvial and colluvial
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gravels. The foundation of the facility will be worked and compacted to a depth specified
utilising geotechnical advice to provide a good foundation. Geotechnical investigation will
determine the areas to borrow the specified materials for the embankment construction.
Stormwater runoff at the proposed WFSF site will be redirected with cut off drains
upstream of the facility, which will be designed and sized for the appropriate average
return interval.
Technical details of the ex-pit WFSF (if required) are subject to detailed design, but as a
minimum will include the following considerations:
•

Lifts if required will utilise waste fines which have been sufficiently drained

•

Batter slops will be 1:2 (internal) and 1:3 (external)

•

An underdrainage system will be designed for the WFSF

•

A decant facility will be available for re-use of supernatant water

•

The beaching grade for waste fines will be 1:200

Waste fines will predominantly comprise oxidised shale materials of relatively low density,
particularly kaolinite with minor goethite and hematite. These materials typically contain
low concentrations of potentially polluting metallic and metalloid species, which if present
generally occur in non-mobile forms. Chemicals used in the processing of ore (e.g.
flocculants) have low environmental impact potential. Water will be recovered from the
WFSF through a decant system for use in dust control.
5.1.8
Surface water diversions
Flood protection for mine pits and ore processing facilities will be installed to minimise
production loss due to water ingress or erosion. Surface water diversions around mine
pits are intended to largely direct water into current flow regimes and networks. Flood
protection may include interception and re-direction of surface flows and is expected to
include:
•

Flood protection levees to the eastern and western extents of the K75W pit

•

Diversion drain to the east along the southern and northern edges of the K75W
pit

•

A diversion drain to the north on the eastern side of the K58W pit and to the west
of the K58W satellite pit (refer to Figure 44)

•

A diversion structure along the southern edge of the K38W pit, integrating local
catchment runoff and creek diversion requirements

•

Appropriate flood protection for permanent mine infrastructure

The Koodaideri area is complex from a surface water management perspective. The area
contains many deeply incised gullies and creek systems that are intercepted by the pit
boundaries. These hills and gullies make creek diversions around the pits challenging,
with large cut depths required in many locations. Diversions will be used for surface water
management only where cut depths are not large or where continuation of stream flow is
required. All surface water diversions will be temporary except those associated with
maintaining surface water flows to the area adjacent to Koodaideri spring.
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The WRC includes a crossing over the Southern Fortescue River and the SIC includes a
crossing over an upstream section of Marillana Creek (Section 5.2.1). Appropriate sized
culverts will be installed for these crossings.
5.1.9
Water demand
The Proposal will constitute a water demand centre. The principal water requirements
will be for dust control and wet processing, with smaller demand for potable water uses
(operations village, processing plant and offices). Peak water demand will be 18 GL/year
when wet processing is operating at full capacity (Table 2).
Table 2: Preliminary conceptual peak water demand for the Proposal

Time period

Total mining and processing demand (GL/year)

2016 – 2023

6

2023 – 2031

10

2032 onwards

18

5.2

Infrastructure corridors

Two infrastructure corridors (Figure 7 and Figure 8) will connect the MPA with existing
infrastructure networks; the WRC and the SIC (containing multiple potential alignments).
One or both of these corridors will be required to accommodate the following:
•

Ore transport infrastructure, enabling ore from the Proposal to be transported to
and onto Rio Tinto’s existing railway network (the WRC)

•

Water supply infrastructure, enabling surplus water from Rio Tinto’s
Yandicoogina operation to be delivered to meet mine and processing
requirements in later operations stages (the SIC)

•

Power line infrastructure, enabling power to be supplied from existing 220 kV
power network servicing Rio Tinto’s Yandicoogina operation (the SIC)

•

Communications infrastructure (e.g. fibre optic cable, communication towers,
signalling systems) (the WRC and/or the SIC)

•

Access roads, enabling access to the MPA and enabling servicing/maintenance
of corridor infrastructure, such as railway, power lines, communication towers and
water pipelines (the WRC and the SIC)

Infrastructure requirements and the proposed location of corridors are described in further
detail in Sections 5.2.1–5.2.5.
5.2.1
Ore transport
Processed ore will be hauled to Dampier and Cape Lambert using Rio Tinto’s railway
network. Ore will be transported via a new 167 km railway to be constructed from the
MPA through the WRC to Lyre Siding. Ore may be hauled by truck during initial stages
only, but then phased out.
Construction of new railway infrastructure in the WRC will link the MPA to the mainline
railway network at Lyre Siding (Figure 7). The length of the WRC railway is
approximately 167 km, with an initial additional two initial sidings, each of 4 km length,
plus a rail loop within the MPA. The average embankment height for the railway will be 2
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3

– 3 m. Approximately 5.0 Mm of fill will be required, and will be sourced from borrow pits
along the WRC, all within the Development Envelope (Figure 7). The Conceptual Borrow
Investigation Areas (Figure 7) depict the areas from which borrow may be sourced. The
final selection and development of borrow areas will seek to minimise disturbance to
vegetation units D17, D18, P9 and P11, and to avoid as much as possible the priority
listed flora (Priority 3 and 4) and the flora species of interest recorded in the WRC. All
borrow source locations will be selected and finalised following geotechnical
3
investigations. Approximately 500,000 m of material will be sourced from cuts, yielding
3
some rock for construction purposes. Approximately 300,000 m of ballast will be
required, and will be sourced from commercial quarries and loaded onto trains at Cape
Lambert or Dampier. An alternative source of ballast is from commercial suppliers at Port
Hedland or Newman, with ballast delivered by trucks to a central point along the WRC.
Approximately 50 km of culverts (ranging from 0.6 m to 3.6 m diameter) has been allowed
for effective drainage management.
The WRC railway route crosses the FMG Solomon Hub railway and will pass over the top
via a railway over railway overpass. Along the length of the WRC railway, five passive
level crossings for railway access/maintenance and a number of crossings to
accommodate pastoralist activities have been allowed. Active level crossings have been
incorporated at:
•

Mainline at Lyre Siding

•

Fortescue Road crossing

•

Roebourne-Wittenoom Road crossing

•

Great Northern Highway crossing

•

Munjina-Roy Hill Road crossing

Additional sidings (at approximately 30 km intervals) on the WRC line and at Lyre Siding
on the main railway line will be installed in a staged manner commensurate with
increases in Koodaideri production rates.
Truck transport of ore to an existing train loading facility at Rio Tinto’s Yandicoogina
operation is also being considered as a temporary measure in the early stages of mining.
If trucking to Yandicoogina is pursued, ore transport will be via existing road networks.
Once construction of the WRC railway has been completed, the trucking option will be
phased out.
5.2.2
Water supply
Water for the Proposal will be sourced from:
•

Abstraction of up to 7 - 8 GL/year of water from aquifer systems within the MPA
and construction bores along the WRC – for early works, construction, and initial
operations stages, and for potable water during operations

•

Surplus water generated at Rio Tinto’s Yandicoogina operation, transferred via a
new 35 km long water supply pipeline aligned with the Rio Tinto Yandicoogina
railway to near Osprey Siding extending approximately 30 km to the MPA through
the SIC, plus water sourced from in-pit sumps and some decant waters from the
WFSF – for later operations stages (around 2023)
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Rio Tinto’s Yandicoogina operations generate significant surplus water volumes, resulting
from dewatering of the Junction Southeast, Central and Southwest channel iron deposits
(CID) (up to 30 to 35 GL/year projected to 2025). This dewatering surplus is currently
discharged into Marillana and Weeli Wolli Creek systems. Piping surplus water from
Yandicoogina to the MPA provides a strategic and sustainable approach to managing the
water demands for the Proposal during the later operations stages.
The water supply pipeline/s will be constructed above ground, subject to risks posed by
fires being able to be adequately managed.
There are no immediate plans to recycle treated waste water from the waste water
treatment plant to supplement the process water required for the mine.
The mine workforce will generate less than 0.25 ML per day of effluent (<2% of the initial
water demand). It is not economical to treat this volume of effluent to a higher standard to
enable re-use. Where cost-effective opportunities arise for water re-use (e.g. use of
treated grey water for irrigation at the village), they will be evaluated and considered for
implementation.
5.2.3
Power supply
Electrical power supply will be provided off Rio Tinto’s Pilbara power supply network.
This network includes a 220 kV overhead power line south of the Development Envelope,
extending from Tom Price and connecting Yandicoogina and West Angelas into the
Pilbara grid. A new 220/66 kV substation near Osprey Siding and a new 66 kV overland
power line spur extending through the SIC will be required (Figure 8).
In addition to the 66 kV spur and substation, supplementary on-site generation
(potentially including renewable options such as wind turbines or solar energy for the
operations village) is under consideration.
Diesel powered generators will be used during construction, some of which will be
retained on-site during operations for emergency back-up power supply.
5.2.4
Communications
The primary corporate network connection will be via a communications link (microwave
or fibre optic cable) along either the WRC or SIC. Secondary backup is likely to be
provided by the optical power ground wire on the 66 kV power line or fibre optic cable to
the existing Telstra service located on the Roy Hill Road or Flat Rocks near the Osprey
Siding.
Emergency services and operation centre backup network connectivity will be provided
by ITC satellite located at the mine radio base station. Radio communication towers will
be constructed within the SIC.
A fibre optic cable link will provide telecommunications services for the operations village.
5.2.5
Service roads
A service road will be constructed adjacent to the railway in the WRC. If trucking of ore is
undertaken in the initial stages of mining, ore will be trucked to a rail load out via existing
roads.

5.3

Mine support facilities and other infrastructure

The Proposal will require support facilities and the provision of consumables.
Arrangements for support services, facilities and provision of consumables are described
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in the following sections. The conceptual layout of ancillary support infrastructure within
the Development Envelope is provided in Figure 6.
5.3.1
Road access and infrastructure
Primary access to the MPA will be off the Munjina-Roy Hill Road that extends from near
the Munjina (Auski) Roadhouse to the Newman-Nullagine Road. Subject to further
consultation with stakeholders, an upgrade of sections of this road by the bodies
responsible for the road may be initiated by the requirements of the Proposal.
Access will also be provided off the existing private sealed road between the Great
Northern Highway and Rio Tinto’s Yandicoogina operation (and BHPBIO’s Yandicoogina
operation). This new access road will extend through the SIC (Figure 8).
Internal roads will be developed to access key facilities and infrastructure.
5.3.2
Workforce and accommodation
Around 1,500 to 2,000 personnel will be required for the construction phase. The railway
construction workforce will be accommodated at Crossing Camp (a new rail construction
camp proposed near the FMG and proposed WRC railway crossing) and the other
railway camps that are outside the scope of this PER document (Section 4.3).
Approximately 700 personnel will initially be required for operations; this may later
increase to approximately 1,000 by about 2030 in association with increased production
rates. The operations village will be located on flat terrain north of the K38W pit
(Figure 6).
5.3.3
Waste water treatment
Waste water treatment systems will be required at the mine site, ore processing areas
and operations village and will be managed under Part V of the EP Act. Septic/leach
systems will be installed for areas with a small demand (<20 persons; i.e. the ROM
service area).
5.3.4
Fuel
Bulk fuel storage and handling facilities will be required for construction and mining
operations. Fuel supplies will be imported via road transport.
5.3.5
Explosives
An ammonium nitrate/fuel oil (ANFO) facility will be constructed to store and handle
explosives required for mining operations. The conceptual location of the ANFO facility
south of K58W is provided in Figure 6.
5.3.6
Non-mineral waste disposal
The Proponent has existing systems and procedures to collect and recycle waste
streams such as hydrocarbon wastes (oil, drums, rags, filters, etc.), tyres, batteries, scrap
metal and conveyor belting. These existing systems will be applied for the Proposal.
An on-site landfill facility will be established within the Development Envelope for disposal
of putrescible and inert material. The landfill facility may require licensing under Part V of
the EP Act. Existing licensed landfill facilities servicing the Shire of East Pilbara may also
be used.
Hazardous wastes will be collected and removed for treatment by licensed contractors.
Asbestiform minerals are not known from the ore body, but can occur in surrounding
lithologies. Part of the WRC alignment traverses the designated WAMA and procedures
will encompass management of ground disturbance in the area. Any fibrous waste
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encountered during construction or mining will be disposed of in accordance with the
Proponent’s fibrous mineral protocols and procedures (Section 12.6).
5.3.7
Other ancillary mining facilities
Other facilities include Heavy Vehicle and Light Vehicle workshops, administration
offices, laydown areas, warehouses and a laboratory.
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Part 3 – Overview of existing environment
This part provides an overview of relevant features of the
existing environment. More detailed descriptions of the relevant
existing environmental features of each of the preliminary key
environmental factors are provided in Part 5.
6.

Physical environment
6.1

Climate

The climate for the Development Envelope is described as semi-arid: hot steppe
(persistently dry) under the modified Köppen classification system (Stern et al. 2000). It
is characterised by hot humid summers and relatively cooler, drier winters.
7

Summary climate data recorded at the Bureau of Meteorology Newman Weather Station ,
is provided in Figure 10.
The long-term mean annual rainfall is 322 mm, but is highly variable between years and
th
th
over longer timescales (5 percentile 154.3 mm; 95 percentile 526 mm). The high
variability in annual rainfall is largely a consequence of sporadic cyclone and
thunderstorm activity. In most years, over 50 per cent of annual rainfall is received in the
December to March period. Cyclonic rainfall can cause transient high volume runoff
events. Based on historical records, the area has been wetter than average since the
mid 1990’s.

Figure 10: Mean monthly rainfall and maximum and minimum temperatures recorded at the Newman
Weather Station; source: Bureau of Meteorology (2012)

7

BOM Station No. 7176; rainfall records1971–2012; temperature records 1996-2012
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6.1.1
Projected climate change impacts
A study by CSIRO Marine and Atmospheric Research (Suppiah et al. 2007) used models
to predict climate change impacts over Australia under various greenhouse gas
scenarios. Based on mid-range global warming scenarios, this CSIRO study determined
for the Pilbara that there is likely to be:
•

An increase in average temperature of 1 – 1.5 °C between 1990 and 2030 and
3 – 4 °C between 1990 and 2070

•

A reduction in rainfall of up to 5% during the months of December to February

•

A reduction in annual rainfall of up to 5% by 2030 (relative to 1990) and up to
10% by 2070 (relative to 1990)

There is a high degree of uncertainty regarding predictive climate modelling for northwestern Australia. Research by the Indian Ocean Climate Initiative (IOCI) suggests that
projected rainfall reductions for the Pilbara range from 1 – 24 % for around 2050 and from
9 – 24% for around 2100 (IOCI 2012). The IOCI research also suggested that (in
general) there will be a decrease in extreme rainfall events in the Pilbara. This change
will not be spatially consistent, with extreme rainfall events in some areas decreasing,
while in other areas the extreme rainfall events will remain unchanged.
The potential implications of projected climate change on flora and vegetation are
described in Section 13.5, the implications on fauna and habitats are described in
Section 14.7 and the implications on surface water and groundwater are described in
Section 15.4.2.

6.2

Landform and land systems

The MPA is situated within the major physiographic unit of the Hamersley Basin, which is
characterised by a rugged topography of high rounded hills and strike ridges (Thorne and
Tyler 1992). The Development Envelope comprises a number of different landforms
including rocky hills and slopes, ridgetops and breakaways, lower hills, plains and
floodplains.
The Pilbara region was surveyed by the WA Department of Agriculture and Food
(DAFWA) for the purposes of land classification, mapping and resource evaluation. The
Pilbara contains over 100 land systems, which are distinguished on the basis of
topography, geology, soils and vegetation (Van Vreeswyk et al. 2004).
The Development Envelope predominantly intersects the Boolgeeda, Newman, and
Urandy land systems, which are extensive across the central Pilbara region. These three
land systems constitute approximately 58,085 ha or 88% of the Development Envelope.
The Development Envelope also intersects 11 other land systems. These land systems
are described and shown in Table 3 and spatially depicted in Figure 11.
Table 3: Land systems occurring in the Development Envelope

Proportion of
Extent in
Development Development
Envelope (ha) Envelope

Land system

Description

Boolgeeda

Stony lower slopes and plains below hill slopes;
supporting hard and soft spinifex grasslands

33,750

51.2%

Newman

Rugged jaspilite plateaux, ridges and mountains
supporting hard spinifex grasslands

14,977

22.7%
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Land system

Description

Urandy

Stony plains, alluvial plains and drainage lines
supporting shrubby soft spinifex grasslands

9,358

14.2%

Stony hardpan plains and rises supporting groved
Mulga shrublands, occasionally with spinifex
understorey

1,665

2.5%

Jamindie

Hills, ridges, plateaux remnants and breakaways
of meta-sedimentary and sedimentary rocks
supporting hard spinifex grasslands

1,158

1.8%

McKay

Calcrete

Low calcrete platforms and plains supporting
shrubby hard spinifex grasslands.

995

1.5%

Hardpan plains and alluvial tracts supporting
mulga shrublands with tussock and spinifex
grasses

927

1.4%

Jurrawarrina

Platform

Dissected slopes and raised plains supporting
hard spinifex grasslands.

801

1.2%

Oakover

Breakaways, mesas, plateaux and stony plains of
calcrete supporting hard spinifex grasslands

685

1.0%

Active flood plains, major rivers and banks
supporting grassy eucalypt woodlands, tussock
grasslands and soft spinifex grasslands

448

0.7%

River

Pindering

Gravelly hardpan plains supporting groved Mulga
shrublands with hard and soft spinifex

418

0.6%

400

0.6%

Hardpan plains and internal drainage tracts
Wannamunna supporting Mulga shrublands and woodlands (and
occasionally eucalypt woodlands).

Extent in
Proportion of
Development Development
Envelope (ha) Envelope

Fan

Washplains and gilgai plains supporting groved
Mulga shrublands and minor tussock grasslands

248

0.4%

Divide

Sandplains and occasional dunes supporting
shrubby hard spinifex grasslands

58

0.1%
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6.3

Geology

The Development Envelope is situated in the Hamersley Basin, a late Archaean to early
Proterozoic depositional basin up to several kilometres thick overlying granite-greenstone
basement rocks (Thorne and Tyler 1997). The stratigraphic sequence of the Hamersley
Basin includes the following major geological formations:
Youngest

•

Turee Group: comprising (in descending order) the Kazput
Formation, Koolbye Formation, and Kungarra Formation

•

Hamersley Group: comprising (in descending order) the Boolgeeda
Iron Formation, Woongarra Rhyolite, Weeli Wolli Formation,
Brockman Iron Formation, Mount McRae Shale and Mount Sylvia
Formation, Wittenoom Formation, and Marra Mamba Iron Formation

•

Fortescue group: comprising (in descending order) the Jeerinah
Formation, Bunjinah Formation and Maddina Basalt, Pyradie
Formation, Boongal Formation, Hardey Formation, and Mount Roe
Basalt

•

Granite-greenstone basement, estimated to have formed between
3500 and 2800 Ma

Oldest
Within the Development Envelope, the Hamersley Range is principally comprised of
rocks of the Brockman Iron Formation. Further north is the broad expanse of the
Fortescue Valley, which was formed by the preferential erosion of the Wittenoom
Formation and includes deep layers of Cainozoic sediments (Figure 12).
The iron ore resources targeted for mining in the Development Envelope are
predominantly hosted within mineralised portions of the Dales Gorge Member of the
Brockman Iron Formation. Minor mineralisation also occurs within the Joffre Member,
Whaleback Shale Member, and the upper portion of the Mount McRae Shale commonly
referred to the Footwall Zone. The deposits within the Development Envelope extend
along a plateau adjacent to the broad valley of the Fortescue River and the rugged scarp
of the Hamersley Range. The deposits are separated by incised gullies, which cut down
through the Brockman Iron Formation to the underlying Mount McRae Shale.
The structural geology in the Development Envelope is relatively simple; folding is
relatively minor and the strata are essentially flat lying to gently dipping. A layer of detrital
material and scree covers much of the bedded mineralisation. Small deposits of iron-rich
canga, detritals and limonite overlie the bedded material and have accumulated along
palaeochannels in the centre of the Development Envelope. Geochemical characteristics
of material from the Koodaideri deposits (and outcomes of an AMD risk assessment) are
described in Section 16.3.1.

6.4

Hydrogeology

The hydrogeology of the Development Envelope and surrounds comprises:
•

Fractured rock aquifers associated with ore bodies in the Hamersley Ranges

•

Local aquifers hosted by the alluvial veneer within incised gorges between the
Hamersley Range foothills
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•

Variably connected aquifers contained within the Cainozoic sediments in the
Fortescue Valley

•

Aquifers in palaeochannel formations near Marillana Creek at the southern end of
the SIC

The fractured rock aquifers in the Hamersley Range are recharged primarily via direct
rainfall and percolation derived from runoff along drainage lines. The saturated portion of
the Dales Gorge Member is characterised by relatively high water yields associated with
secondary porosity. Groundwater within the Dales Gorge Member flows towards the
incised valleys that dissect the plateau and discharge to the alluvial veneer within the
gorges, before flowing northwards to the Fortescue Valley. The Cainozoic sequence of
the Fortescue Valley can be up to 100 m deep.
Based on current knowledge, direct hydraulic connection between the fractured rock ore
body aquifers and the Fortescue Valley is limited due to the presence of relatively
impermeable Mount McRae Shale which bounds the ore body to the north. Localised
connection between the aquifers may occur where conduits for water flow are formed due
to faulting and fracturing.
The groundwater chemistry is characterised by two distinct groups; fresh water sourced
from direct infiltration of intense rainfall in the Hamersley Range catchments, and
brackish to saline water in the Fortescue Valley sediments.

6.5

Surface hydrology

The Development Envelope is predominantly located in the Upper Fortescue River
catchment, on the south-western edge of the Fortescue Valley, with the WRC extending
into catchments of the Lower Fortescue River (Figure 13). Surface drainage patterns in
the WRC, MPA and the SIC comprising the Development Envelope are depicted in
Figure 14 and Figure 15.
The portion of the Hamersley Range intersected by the Development Envelope is rugged
and rocky, giving rise to an irregular network of ephemeral streams. The plateau area
containing the ore resources is incised by a series of gullies that drain into ephemeral
creeks on the plains further north. The undulating surface of the plateau defines
numerous minor catchments generally less than 10,000 ha in size. The creeks and
gullies support ephemeral flows following heavy rainfall.
The Fortescue Valley on the southern side of Fortescue Marsh consists of relictual
alluvial fan formations dissected by small ephemeral drainage lines, which generally
become more divergent and indistinct moving further north. The existing drainage
network is intersected by the Munjina-Roy Hill Road, and the BHPBIO railway, which lies
further north of Munjina-Roy Hill Road.
The Fortescue Marsh is an extensive ephemeral wetland in the floor of a broad valley
separating the Hamersley and Chichester Ranges. At its closest, the Development
Envelope is approximately 7 km from the mapped boundary of the Fortescue Marsh
(Figure 15) and at its closest, 5 km from its associated fringing vegetation. The
Fortescue Marsh has numerous conservation values and is identified as a nationally and
internationally important wetland (Environment Australia 2001). The Marsh land system
is classified as a Priority Ecological Community (PEC; category Priority 1) by the DEC.
Details for Fortescue Marsh are provided in Section 15.2.2.
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Figure 14
Surface hydrology of the
Development Envelope Western Rail Corridor
Drawn: M.Swebbs
Date: March, 2013
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7.

Biological environment
7.1

Biogeographic region

The Development Envelope is located within the Pilbara region under the Interim
8
Biogeographic Regionalisation for Australia (IBRA) classification . Most of the
Development Envelope is located within the Hamersley sub-region of the IBRA, while a
narrow section in the north of the Development Envelope is located within the Fortescue
Plains sub-region (Table 4).
Table 4: IBRA sub-regions intersected by the Development Envelope

IBRA sub-region

Description

Hamersley

Mountainous area of Proterozoic ranges and plateaus of Mulga woodland
bunch grasses on fine textured soils and snappy gum over Triodia brizoides
on skeletal soils.

Fortescue Plains

Alluvial plains and river frontages, salt marsh, Mulga bunch grass and short
grass communities on alluvial plains. River Gum woodlands fringe drainage
lines. Northern limit of the Acacia aneura complex (Mulga).

7.2

Vegetation and flora

7.2.1
Vegetation
The Development Envelope lies within the Fortescue Botanical District of the Eremaean
Botanical Province as defined by Beard (1975a, b). Vegetation of this province is
typically open and frequently dominated by spinifex, wattles and scattered eucalypts.
The Development Envelope intersects three of the vegetation units defined by Beard
(1975a, b), all of which have the majority of their pre-European extent remaining.
Biota (2012f) has mapped and described vegetation sub-associations (referred to herein
as vegetation units) within the Development Envelope. Details of the vegetation recorded
within the Development Envelope, including the conservation significance of vegetation
communities and vegetation condition, are described further in Section 13.2.
7.2.2
Flora
A total of 758 native vascular flora species, from 203 genera belonging to 60 families, has
been recorded in the Development Envelope. The flora recorded in the Development
Envelope, including conservation significant flora, is described further in Section 13.2.

8

The Interim Biogeographic Regionalisation for Australia (IBRA) recognises 85 bioregions across Australia,

defined on the basis of climate, geomorphology, landform, lithology and characteristic flora and fauna
(Department of Sustainability Environment Water Population and Communities, 2012). The IBRA bioregions
and sub-regions are the reporting unit for assessing the status of native ecosystems and their protection in the
national reserve system.

Koodaideri Public Environmental Review Document

Page 51 of 413

7.3

Terrestrial fauna and subterranean fauna

7.3.1
Habitats
Six broad fauna habitats have been identified in the Development Envelope based on
their common landform units and substrate including:
•

Plains

•

Hillslopes

•

Free faces with debris slope

•

Stream channel

•

Minor (ephemeral) drainages

•

Floodplains

In addition to these main habitats, two discrete habitat features occur in the MPA and are
considered to be of high conservation value for fauna. These habitat features are a
freshwater spring located near the K58W pit (Koodaideri spring) and the adit/cave system
at the K75W pit (the K75W adit/cave system).
Koodaideri spring and the associated vegetation community and fauna habitat support
distinct vertebrate and invertebrate assemblages and provides significant refugia and
resources for a variety of fauna species. The Koodaideri spring is described further in
Section 15.2.5.
The K75W adit/cave system is of high conservation value as a roosting and maternal site
for two conservation significant species: the Orange Leaf-nosed Bat and the Ghost Bat.
The K75W adit/cave system and its associated bat species are described further in
Section 21.3.
7.3.2
Terrestrial vertebrate fauna
Two hundred and twenty-three terrestrial vertebrate fauna species have been recorded in
the Development Envelope, including 12 species of conservation significance, that is,
species listed under the EPBC Act and/or the WC Act, as well as species listed in the
DEC Priority List. The terrestrial vertebrate fauna of the Development Envelope is
described further in Section 14.2 and 21.3.
7.3.3
Short-range endemic (SRE) terrestrial invertebrate fauna
Terrestrial invertebrate fauna have been recorded within the Development Envelope from
seven higher-order taxonomic groups which have the potential to contain SRE species
including araneomorph spiders, mygalomorph spiders, scorpions, pseudoscorpions, land
snails, millipedes and centipedes. Species were identified as potential SREs if they had
2
a known distribution less than 10,000 km , or where a lack of available data prevented a
full assessment of SRE status to be determined.
The SRE terrestrial invertebrate fauna of the Development Envelope is described further
in Section 14.3.
7.3.4
Subterranean fauna
A total of 15,196 invertebrate specimens representing 22 orders has been recorded
during five phases of troglofauna sampling at the K75W, K58W and K38W deposits. Of
these, eight troglobitic taxa have been identified.
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The subterranean fauna of the Development Envelope is described further in
Section 14.4.
7.3.5
Aquatic fauna
Habitat for aquatic fauna is present at Koodaideri spring. One hundred and seventy-five
species of aquatic invertebrates have been collected from Koodaideri spring.
The aquatic fauna of Koodaideri spring is described further in Section 14.5.
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8.

Social environment
8.1

Socio-economic setting

The Development Envelope is spread over portions of both the Shire of East Pilbara and
the Shire of Ashburton. These shires have an economy primarily based on mining,
tourism and pastoral activities.
The main regional centres in the Pilbara are Newman, Tom Price, Paraburdoo,
Pannawonica, Roebourne, Karratha and Port Hedland. Newman, with a population of
around 4,500, is the nearest significant population centre to the Development Envelope,
located approximately 110 km to the south-east (and 150 km by road). Newman is an
important regional centre due to its proximity to mining and mineral exploration sites and
airport that supports the FIFO mine workforces. Tom Price, with a population of around
2,700, is also important as it supports Rio Tinto operations in the western and central
Pilbara. Tom Price is located approximately 130 km south-west (and 205 km by road)
from the Development Envelope.
8.1.1
Land use
The principal land use (in terms of land area) in the region is pastoral cattle production.
Other regional land uses include the traditional use of land by Aboriginal groups, tourism,
conservation and other mining operations (Figure 16).
The nearest major conservation reserves to the Development Envelope are shown in
Figure 1 and include:
•

Karijini National Park (KNP), the eastern portion of which lies approximately 25
km west of the MPA, while portions of the WRC are located adjacent to the KNP.
A small portion of the Development Envelope intersects an area proposed for a
future addition to KNP (Mt Florance); however, infrastructure is not proposed to
be constructed in this area

•

Mungaroona Range Nature Reserve, which lies approximately 72 km to the
north-west of the MPA

•

Millstream-Chichester National Park, which lies approximately 156 km to the
north-west of the MPA
9

The nationally and internationally important wetland, the Fortescue Marsh , is located to
the north of the Development Envelope. The EPA is preparing a Fortescue Marsh
Management Strategy with assistance from the DEC and DoW, together with industry
and Traditional Owner stakeholders (OEPA, DoW and DEC 2012). This Strategy, which
is currently in draft form, will provide guidance for land use activities affecting the
Fortescue Marsh by establishing an objective-based zoning framework.

9

The Fortescue Marsh is listed under the Directory of Important Wetlands of Australia as the ‘Fortescue
Marshes’ comprising two parts: the eastern portion, located at the base of the Upper Fortescue River
Catchment; and the western portion located in the headwaters of the Lower Fortescue Marsh catchment. It is
the eastern portion of the site that is the focus of a strategic planning process being led by the Office of the
Environmental Protection Authority, the WA Department of Water and the Department of Environment and
Conservation. For this reason, the eastern portion (herein referred to as the Fortescue Marsh) forms the focus
of the assessment of potential impacts discussed in this PER.
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Zones currently identified in the draft management strategy (Figure 17) have been
assigned based on key environmental values and management/decision-making
priorities, as well as environmental condition, industry activities and alignment with
existing landscape, geological and hydrological features. The zones and sub-zones are:
•

Zone 1 (highest environmental significance), comprising sub-zones 1a (Northern
Flank) and 1b (Marsh)

•

Zone 2 (medium environmental significance), comprising sub-zones 2a (Calcrete
Flats), 2b (Poonda Plain) and 2c (Fortescue River Coolibah)

•

Zone 3 (lowest environmental significance), comprising sub-zones 3a (Kulbee
Alluvial Flank) and 3b (Marillana Plain)

A portion of the Development Envelope (5,626 ha, comprising 780 ha of the WRC and
4,846 ha of the MPA, collectively representing 8.5% of the Development Envelope) lies
within Zone 2b (Poonda Plain). The extent of intersection of the Fortescue Marsh Zone
2b (Poonda Plain) and the Development Envelope is shown in Figure 17.
8.1.2
Tenure
The Proposal is principally located within Mining Lease No. 252 (ML252SA) granted to
Mount Bruce Mining Pty Limited under the Iron Ore (Mount Bruce) Agreement Act 1972
(WA) and hence will be subject to the requirements of that Act. The underlying tenure
under the Land Administration Act 1997 (WA) (LAA) is Marillana Pastoral Station and
Unallocated Crown Land. The northern and central portions of the Development
Envelope intersect the Marillana Station Pastoral Lease (L3114 984) currently held by a
subsidiary of BHPBIO.
The Fortescue Marsh and its surrounds have important conservation values and sections
have been identified for conservation tenure following the renewal of WA pastoral leases
in 2015. This includes a portion of Marillana Station (the 2015 Marillana Pastoral Station
Exclusion Area) that is intersected by the Development Envelope (Figure 17). The area
of overlap between the 2015 Marillana Pastoral Station Exclusion Area and the
Development Envelope is 12,786 ha (representing 19.4% of the Development Envelope
and 17% of the 2015 Marillana Pastoral Station Exclusion Area). Sections of the Juna
Downs pastoral station (held by Rio Tinto) located west of the SIC have also been
identified for future conservation tenure; however, the 2015 Juna Downs Pastoral Station
Exclusion Area is not intersected by the Development Envelope (Figure 17).
Tenure access, by way of a special rail licence to be granted under the Iron Ore
Hamersley Range Agreement Act 1963 (WA), is required to facilitate the transportation of
ore through the WRC to connect with Rio Tinto’s existing railway network. The WRC
overlays a number of Exploration Licences held by Hamersley Iron Pty Limited and third
parties. Portions of the WRC overlay Marillana Pastoral Station, Mulga Downs Pastoral
Station, Mt Florance Pastoral Station, Coolawanyah Pastoral Station, interests held by
FMG and Unallocated Crown Land (Figure 16).
Two section 91 licences under the LAA have been granted to undertake investigation of
the SIC and a section 91 licence for the investigation of the WRC has been granted for a
significant portion of the WRC. Multiple miscellaneous licence applications have been
made under the Iron Ore (Hamersley Range) Agreement Act 1963 (WA) in relation to the
WRC and the SIC to support ancillary mine infrastructure and connecting infrastructure
such as power, water, and roads. These licence applications will thus be subject to the
requirements of that Act. These applications also overlay third party interests.
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8.2

Aboriginal heritage, culture and Native Title

8.2.1
Native Title
The Development Envelope mostly lies over an area subject to a Native Title claim by the
Banjima People. In addition, a portion of the WRC lies within the Yindjibarndi No. 1 claim
area and the Ngarluma/Yindjibarndi Native Title determination area. Negotiations with
these groups to develop land use agreements covering the Development Envelope are in
progress.
Native Title is described further in Section 18.1.1.
8.2.2
Heritage sites
A number of ethnographic and archaeological heritage surveys have been undertaken in
the Development Envelope since 1997, with the majority of survey work within the MPA
and sections of the WRC and SIC. The surveys have involved participation with
representatives from the Banjima and Yindjibarndi groups.
To date, all heritage surveys for the Proposal have been undertaken with Banjima and
will continue in the WRC until late 2013. Surveys with Yindjibarndi for portions of the
WRC commenced in early 2013 and are continuing. The combined area covered by
2
heritage surveys (to June 2013) is over 260 km and over 600 Aboriginal heritage places
have been identified as an outcome of the heritage survey process.
Aboriginal heritage values in the Development Envelope are described further in
Section 18.1.
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Part 4 – Approach to environmental impact
assessment
This part outlines the State and Commonwealth environmental
assessment processes and the applicable legislative context.
This part also describes the approach taken in considering the
potential environmental impact of the Proposal and the
environmental studies conducted to support the assessment of
impacts.
9.

Environmental assessment process
9.1

State environmental assessment process

The Proposal was referred to the WA EPA under Section 38 of the EP Act as required for
any proposal that is likely, if implemented, to have a significant effect on the environment.
The Proposal was referred on 28 May 2012, with an amended referral later submitted (on
26 June 2012) removing the Eastern Corridor option for a railway, but retaining it as an
option for supporting infrastructure (the Eastern Corridor has subsequently been entirely
removed from the Proposal).
The EPA determined that the Proposal required environmental assessment at the level of
PER (with a six week public review period), whereby the Proponent must fulfil the
requirements of the Environmental Impact Assessment (Part IV Division 1) Administrative
Procedures 2012 for environmental assessment prescribed under the EP Act.
The EPA has prepared the ESD for the Proposal. The ESD provides an outline of the
preliminary key environmental factors, a description of the scope of the assessment of
the Proposal and an indicative timeline for the assessment process. The ESD was
issued by the EPA on 14 December 2012.
The primary purpose of the PER is to present an assessment of impacts to environmental
aspects of the Proposal in accordance with the ESD. The environmental impact
assessment uses various EPA Position and Guidance Statements to determine the
significance of the environmental effects of the Proposal (Section 9.2).
The EPA approves the PER document as suitable for a public review period (six weeks
for this Proposal) on the basis that it adequately addresses the expectations of the EPA
set out in the ESD. Following the public review period, the EPA will provide to the
Proponent copies (and a summary) of all submissions received. The Proponent will
respond to matters raised in the submissions to the satisfaction of the EPA.
The EPA will then assess the PER document, submissions received, the Proponent’s
response to submissions, and obtain advice from any other persons it considers
appropriate before submitting its assessment report to the Minister for the Environment.
The Minister will then publish the EPA report. As provided for under Section 100(2) of the
EP Act, any person may lodge an appeal to the Minister for the Environment against the
findings or recommendations of the EPA assessment report within 14 days of its
publication. Subsequent to the determination of appeals (if any), the Minister then
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decides whether or not the Proposal should be implemented and if so, under what
conditions.
The environmental assessment process for a PER is depicted in Figure 18.

Figure 18: Public Environmental Review assessment process
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9.2

Relevant State legislation, policy and guidance

The Proposal is subject to compliance with relevant state legislation and regulations.
There are also key overarching state policies and strategies that are relevant to the
Proposal. In addition, there are EPA Position Statements and Guidance Statements that
have been used to determine the significance of the environmental effects of the
Proposal. The relevant state legislation/regulations, policies, strategies, EPA Position
Statements and Guidance Statements, and other guidance documents, are listed in
Section 9.2.1 to Section 9.2.5.
9.2.1
•

State legislation
Aboriginal Heritage Act 1972

•

Biosecurity and Agricultural Management Act 2007

•

Bush Fires Act 1954

•

Conservation and Land Management Act 1984

•

Contaminated Sites Act 2003

•

Country Areas Water Supply Act 1947

•

Dangerous Goods Safety Act 2004 and Regulations

•

Electricity Act 1945

•

Environmental Protection Act 1986 and Regulations

•

Health Act 1911

•

Heritage of Western Australia Act 1990

•

Iron Ore (Hamersley Range) Agreement Act 1963

•

Iron Ore (Mount Bruce) Agreement Act 1972

•

Iron Ore (Yandicoogina) Agreement Act 1996

•

Land Administration Act 1997

•

Land Drainage Act 1925

•

Local Government Act 1995

•

Main Roads Act 1930

•

Mines Safety and Inspection Act 1994

•

Mining Act 1978

•

Native Title (State Provisions) Act 1999

•

Occupational Health and Safety Act 1984

•

Poisons Act 1964

•

Public Works Act 1902

•

Rail Safety Act 2010

•

Rights in Water and Irrigation Act 1914

•

Soil and Land Conservation Act 1945

•

Waste Avoidance and Resource Recovery Act 2007
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•

Waterways Conservation Act 1976

•

Wildlife Conservation Act 1950

9.2.2
•

State policies and strategies
State Water Quality Management Strategy Document No. 6 – Implementation
Framework for Western Australia for the Australian and New Zealand Guidelines
for Fresh and Marine Water Quality and Water Quality Monitoring and Reporting
(Government of Western Australia 2001)

•

Hope for the future: The Western Australian State Sustainability Strategy
(Government of Western Australia 2003)

•

Western Australian Greenhouse Strategy (Government of Western Australia
2004)

•

Pilbara water in mining guideline (Government of Western Australia 2009)

•

WA Environmental Offsets Policy (Government of Western Australia 2011a)

•

Draft Western Australian water in mining guideline (Government of Western
Australia 2012)

9.2.3
•

EPA Position Statements
No. 2 – Environmental Protection of Native Vegetation in WA (EPA 2000)

•

No. 3 – Terrestrial Biological Surveys as an Element of Biodiversity Protection
(EPA 2002a)

•

No. 5 – Environmental Protection and Ecological Sustainability of the Rangelands
in Western Australia (EPA 2004a)

•

No. 7 – Principles of Environmental Protection (EPA 2004b)

•

No. 8 – Environmental Protection in Natural Resource Management (EPA 2005a)

•

No. 9 – Environmental Offsets (EPA 2006a)

9.2.4
•

EPA Guidance Statements
No. 6 – Rehabilitation of Terrestrial Ecosystems (EPA 2006b)

•

No. 8 – Environmental Noise (EPA 2007a)

•

No. 12 – Reducing Greenhouse Gas Emissions (EPA 2002b)

•

No. 19 – Environmental Offsets (EPA 2008a)

•

No. 20 – Sampling of Short Range Endemic Invertebrate Fauna for
Environmental Impact Assessment in WA (EPA 2009a)

•

No. 33 – Environmental Guidance for Planning and Development (EPA 2008b)

•

No. 41 – Assessment of Aboriginal Heritage (EPA 2004c)

•

No. 51 – Terrestrial Flora and Vegetation Surveys for Environmental Impact
Assessment in WA (EPA 2004d)

•

No. 54 – Consideration of Subterranean Fauna in Groundwater and Caves
During Environmental Impact Assessment in WA (EPA 2003)

•

No. 54a – (Draft) Sampling Methods and Survey Considerations for Subterranean
Fauna in WA (EPA 2007b)
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•

9.2.5
•

No. 56 – Terrestrial Fauna Surveys for Environmental Impact Assessment in WA
(EPA 2004e)
Other guidance documents
Guidelines for Preparing Mine Closure Plans (DMP and EPA 2011)

•

EPA Environmental Protection Bulletin No. 19 – Environmental Offsets –
Biodiversity (EPA 2008c)

•

EPA 2012. Environmental Assessment Guideline for Environmental Offsets. Draft
Environmental Assessment Guideline. Environmental Protection Authority
Western Australia. October 2012

•

EPA and DEC Technical Guide - Terrestrial Vertebrate Fauna Surveys for
Environmental Impact Assessment (EPA and DEC 2010)

•

DoW – Water Quality Protection Notes

9.3

Commonwealth environmental assessment process

The Proposal was referred to the DSEWPaC under the requirements of the EPBC Act on
5 June 2012. DSEWPaC determined that the Proposal is a ‘controlled action’, which
means the Proposal requires assessment and approval under the EPBC Act, in addition
to the State process.
The Proposal is being assessed through an accredited process with the EPA under a
bilateral agreement made under section 47 of the EPBC Act. The bilateral agreement
allows the Commonwealth Minister for Sustainability, Environment, Water, Population
and Communities (the Commonwealth Minister) to rely on the state PER process in
assessing the proposed action under the EPBC Act.
Under the bilateral agreement process, the assessment report on the proposed action
prepared by the EPA and provided to the WA Minister for Environment will also be
provided to the Commonwealth Minister, who will then make a decision as to whether or
not the controlled action should be approved under the EPBC Act. This is separate from
any WA approval that may be required.

9.4

Relevant Commonwealth legislation, policy and guidance

The Proposal is subject to compliance with relevant Commonwealth legislation, policies
and key National environmental strategies. These are listed in Section 9.4.1 and 9.4.2.
9.4.1
•

Australian Government legislation and policy
Aboriginal and Torres Strait Islander Heritage Protection Act 1984

•

Energy Efficiency Opportunities Act 2006

•

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)

•

EPBC Act Environmental Offsets Policy (Commonwealth of Australia 2012)

•

National Greenhouse and Energy Reporting Act 2007 (NGER Act)

•

Native Title Act 1993

9.4.2
•

National environmental strategies
Australian and New Zealand Guidelines for Fresh and Marine Water Quality 2000

•

EPBC Act Policy Statement 1.1

•

Intergovernmental Agreement on the Environment 1992
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•

National Greenhouse Strategy 1998

•

National Strategy for Conservation of Australia’s Biological Diversity 1996

•

National Strategy for Ecologically Sustainable Development 1992

•

National Water Quality Management Strategy

9.5

Principles of environmental protection

The Proponent acknowledges the environmental protection principles listed in Section 4a
of the EP Act and presented in the EPA Position Statement No. 7 (EPA 2004b). These
environmental principles are:
•

The precautionary principle

•

The principle of intergenerational equity

•

The principle of the conservation of biological diversity and ecological integrity

•

Principles relating to improved valuation, pricing and incentive mechanisms

•

The principle of waste minimisation

Consideration has been given to these principles in the assessment of the potential
environmental impacts associated with the Proposal. These principles are addressed in
Section 25.5.
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10.

Identification of key environmental factors
Scoping of relevant environmental factors was completed as part of the EPA process in
preparing and finalising the ESD for the Proposal. The ESD was prepared with input
from other WA decision making authorities, DSEWPaC and the Proponent.
The EPA identified five preliminary key environmental factors relevant to the Proposal
that require detailed consideration by the Proponent. These preliminary key
environmental factors are:
•

Flora and Vegetation

•

Terrestrial Fauna and Subterranean Fauna

•

Hydrological Processes and Inland Waters Environmental Quality

•

Rehabilitation and Mine Closure

•

Residual Risk Management

Table 2 of the ESD sets out for each preliminary environmental factor:
•

The EPA objective

•

The identified potential impacts

•

The work required to be undertaken

•

The relevant policy/guidance documents

The EPA identified other environmental factors that it considers relevant to the Proposal
(namely indigenous heritage and noise). These other environmental factors also warrant
attention as part of the environmental review of the Proposal to the extent that the PER
must demonstrate how these factors will be mitigated and the extent to which other
statutory decision making processes can regulate the potential effects to meet EPA
objectives and principles of environmental impact assessment.
A compliance table has been developed (Appendix 3) showing where the various ESD
listed work requirements for each preliminary key environmental factor (and the other
environmental factors) have been addressed or presented in the PER.
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11.

Environmental studies
The Proponent conducted a number of environmental studies as part of the environmental
impact assessment process for the Proposal. The requirement and scope of the
environmental studies was defined through the preliminary risk assessment, stakeholder
consultation and scoping of the Proposal as part of the ESD. The studies provided the basis
for assessing the significance of the potential environmental impacts for each key
environmental factor identified in the ESD. Where applicable, the studies were undertaken
using commonly accepted methodologies and in accordance with relevant EPA Guidance
Statements.
Key reports generated by these studies are listed in Table 5 and attached in Appendix 4. All
environmental studies applicable to the Proposal, as well as other supporting studies and
documentation, are referenced as appropriate throughout the PER. A number of the studies
form part of an ongoing monitoring and survey effort to establish a baseline for ongoing
environmental management.
Table 5: Studies and investigations supporting the PER

Environmental factor
Flora and Vegetation

Terrestrial Fauna and
Subterranean Fauna

Studies, investigations and/or reports
•

July 2010 and March/May 2011 Level 2 flora and vegetation surveys of
the mining area within the MPA (Biota 2012a)

•

July 2011 and April 2012 Level 2 flora and vegetation surveys of
possible camp and airstrip locations within and to the west of the
northern extension portion of the MPA (Biota 2012b)

•

May and October 2011 Level 2 flora and vegetation surveys of the SIC
(western alignment) and a May 2012 survey of the SIC (eastern
alignment) (Biota 2012c)

•

November 2011 and April/May 2012 Level 2 flora and vegetation
surveys of the northern extension portion of the mining area (to extend
coverage to the outer limit of the MPA) (Biota 2012d)

•

July 2011 and March/April and May 2012 Level 2 flora and vegetation
surveys of the WRC (Biota 2012e)

•

Integration report collating and summarising data from the Biota (2012a,
b, c, d, e) flora and vegetation surveys (Biota 2012f)

•

October 2010 and April 2011 flora collections and April 2011 flora
sampling of riparian and floodplain habitats near Koodaideri spring
within the MPA (Bennelongia 2011)

•

Assessment of conservation values and potential effects of mining on
Koodaideri spring within the MPA (Bennelongia 2013)

•

August 2010 and March 2011 Level 2 terrestrial fauna surveys of the
mining area within the MPA (Biota 2012g)

•

October 2011 Level 2 terrestrial fauna surveys of the northern extension
portion of the mining area (to extend coverage to the outer limit of the
MPA) (Biota 2012h)

•

May and November 2011 Level 2 terrestrial fauna surveys of the SIC
(western alignment) and a May 2012 Level 2 terrestrial fauna survey of
the SIC (eastern alignment) (Biota 2012i)

•

March and May 2012 Level 2 terrestrial fauna surveys of the WRC

Koodaideri Public Environmental Review Document

Page 69 of 413

Environmental factor

Studies, investigations and/or reports
(Biota 2012j)
•

February 2012 targeted surveys of the Northern Quoll and Orange Leafnosed Bat within and beyond the Development Envelope (Biota 2012k)

•

April and May 2012 Orange Leaf-nosed Bat colony assessment (K75W
adit/cave system within the MPA) (Biota 2012l)

•

Integration report collating and summarising data from the Biota (2012g,
h, I, j) Level 2 terrestrial fauna surveys, Biota (2012k) targeted surveys
and Biota (2012l) bat colony assessment (Biota 2012m)

•

May 2013 survey of three areas in the MPA (report in prep.)

•

May 2013 regional survey to establish the presence of Orange Leafnosed Bat roosts to the west of Koodaideri and to identify potentially
suitable sites for the construction of an artificial roost for the species
(report in prep.)

•

Five phases of troglofauna sampling of K75W, K58W and K38W within
and beyond the Development Envelope from August 2011 to February
2013 (Biota 2012n; 2013d)

•

Multiple surveys from August 2010 to May 2012 of potential ShortRange Endemic (SRE) invertebrate fauna within and beyond the
Development Envelope (Biota 2012o)

•

October 2010 and April 2011 sampling of aquatic invertebrates and fish
at Koodaideri spring within the MPA (Bennelongia 2011)

•

Assessment of conservation values and potential effects of mining on
Koodaideri spring within the MPA (Bennelongia 2013)

•

Hydrogeological conceptualisation of the Koodaideri deposit (including
Koodaideri spring) from hydrogeological drilling investigations at
Koodaideri and the adjacent Fortescue Valley between October 2011
and December 2012 (Parsons Brinckerhoff 2013)

•

RORB runoff routing model set up representing the sub-catchments
discharging through the central valley of the proposed mining area
(Worley Parsons 2012a)

•

Hydrologic and hydraulic modelling undertaken as part of the Proposal
Pre-feasibility Study (PFS) Flood Study to better understand predevelopment surface water flow regimes for the proposed mining area
(Worley Parsons 2012b)

•

Results and conclusions from hydraulic modelling undertaken to better
understand the hydrologic impact on surface water flows as a result of
development of the proposed mining area (Worley Parsons 2012c)

•

October 2010 water quality sampling at Koodaideri spring within the
MPA (Bennelongia 2011)

•

Koodaideri Closure Plan (Rio Tinto 2013)

•

Geochemical characterisation of waste rock samples collected from the
Koodaideri area (Rio Tinto 2012a)

•

Koodaideri acid and metalliferous drainage risk assessment (Rio Tinto
2012b)

Residual Risk
Management

•

Refer to Section 17

Indigenous heritage

•

Refer to Section 18.1

Hydrological Processes
and Inland Waters
Environmental Quality

Rehabilitation and Mine
Closure
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Environmental factor
Noise

Studies, investigations and/or reports
•

Noise modelling for a railway noise screening assessment (SVT 2013a)

•

Noise modelling and environmental noise assessment for the MPA
(SVT 2013b)

•

Blasting assessment (Rio Tinto Technology and Innovation 2013)
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12.

Environmental management plans
Management controls to be implemented as part of the Proposal, consistent with the
information presented in the PER, are described in the following key documents:
•

Koodaideri Construction Environmental Management Plan (CEMP) for the
construction phase of the Proposal (Appendix 5)

•

Koodaideri Operations Environmental Management Program (OEMP) for the
operations phase of the Proposal (Appendix 6)

•

Koodaideri addendum to the Proponent’s Pilbara-wide Significant Species
Management Plan (SSMP) for construction and operation phases of the Proposal
(Appendix 7)

•

Koodaideri Closure Plan to manage post-mining impacts of the Proposal
(Appendix 8)

•

Koodaideri Cultural Heritage Management Plan (CHMP) for construction and
operation phases of the Proposal (to be prepared prior to implementation of the
Proposal following completion of all heritage surveys

•

Koodaideri Area Specific Fibrous Material Management Plans for construction and
operation phases of the Proposal (Appendix 9)

•

Rio Tinto Iron Ore (WA) Koodaireri Spontaneous Combustion and ARD (SCARD)
Management Plan for Operations (Appendix 10)

Rio Tinto’s iron ore business also implements a range of generic environmental management
standards across its Pilbara operations that apply to the Proposal. These include:
•

Iron Ore (WA) Mineral Waste Management Plan (MWMP) (RTIO-HSE-0040347) for
the actions required for the identification of geochemical risks (including acid mine
drainage) associated with all WA Rio Tinto iron ore business operations

•

Iron Ore (WA) Rehabilitation Management Plan (RTIO-HSE-0058421) for the
rehabilitation of disturbed areas to minimise sediment runoff into drainage lines

•

Iron Ore (WA) Asbestos Management Work Practice (RTIO-HSE-0138640) for
managing asbestos during construction and operations

•

Iron Ore (WA) Significant Species Management Plan (RTIO-HSE-0138887) for
managing threatened Pilbara fauna and flora listed under the EPBC Act

12.1

Construction Environmental Management Plan

The environmental aspects of the Proposal during the construction phase will be managed in
accordance with a CEMP. The CEMP will ensure that the Proposal is constructed in
accordance with legislative requirements, including environmental approval conditions, and
that all internal objectives and obligations are met. A draft CEMP for the Proposal is provided
in Appendix 5. The draft CEMP will be reviewed and regularly updated for internal purposes
as the Proposal is implemented and as circumstances or new issues arise. The CEMP will
be split into two separate documents prior to construction to better reflect the linear railway
works and concentrated mine works which, from a project management perspective, will be
managed as separate projects.
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12.2

Operations Environmental Management Program

The operation of the Proposal will be primarily managed through an OEMP (Appendix 6) to
be implemented to manage specific environmental aspects of the Proposal. Implementation
of the Proposal in accordance with the OEMP will ensure that the Proposal meets
environmental obligations including internal objectives, legislation, regulations, and conditions
of approval relating to operation of the Proposal.
The OEMP is comprised of a series of management sub-plans that describe the specific
environmental objectives and targets for each environmental factor, the management
measures to be applied to avoid and minimise the environmental impact of the Proposal,
monitoring measures to measure the performance of management against the targets, and
contingency measures to mitigate unavoidable or accidental impact. The sub-plans include,
but are not limited to the following:
•

Flora and Vegetation Management Plan

•

Terrestrial Fauna and Subterranean Fauna Management Plan

•

Hydrological Processes and Inland Waters Environmental Quality Management Plan

•

Koodaideri Spring Adaptive Management Plan

•

Noise and Vibration Management Plan

The OEMP will be subject to a process of regular review and revised as required.

12.3

Significant Species Management Plan

The Proponent has prepared a SSMP to be applied across all Pilbara based projects
(Appendix 7). The SSMP addresses Matters of National Environmental Significance (NES)
relevant to the Pilbara, outlining management measures to be applied across all Pilbarabased operations and projects to avoid or reduce impacts to these Matters of NES.
Additionally, for each Pilbara-based project or operation, a site-specific addendum to the
SSMP has been prepared, detailing management measures for Matters of NES relevant to
the project. The Koodaideri SSMP addendum is included with the Pilbara-wide SSMP
(Appendix 7).
The SSMP provides the framework for the Proponent to minimise impacts to Pilbara
populations of significant species from activities associated with its operations. The scope of
the SSMP includes expansions to the Proponent’s existing operations and new mining and
infrastructure projects. The SSMP outlines over-arching management measures to be
implemented to avoid and minimise impacts to Matters of NES across all projects.
The Koodaideri SSMP addendum addresses management measures relevant to EPBC Act
listed species occurring, or potentially occurring, at the site including the Orange Leaf-nosed
Bat, Northern Quoll, Pilbara Olive Python and Lepidium catapycnon. The Koodaideri SSMP
addendum outlines key management actions and accountabilities for clearing and direct
disturbance, indirect disturbance and other operational issues and outlines
surveys/monitoring requirements.
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12.4

Koodaideri Closure Plan

The draft Koodaideri Closure Plan (Appendix 8) has been developed to address potential
long-term/permanent impacts of the Proposal. It has been developed in consultation with key
stakeholders and will be regularly reviewed and revised throughout the life of the Proposal to
incorporate new information. The draft Koodaideri Closure Plan has been prepared in
accordance with the DMP and EPA Guidelines for Preparing Mine Closure Plans (June
2011), as well as Rio Tinto’s global closure standard (refer Section 16). The scope of the
draft Koodaideri Closure Plan covers the infrastructure and mining areas within the MPA and
excludes linear infrastructure (e.g. railways, power lines, water pipelines) as agreed with the
DMP.

12.5

Cultural Heritage Management Plan

A CHMP will be prepared prior to implementation of the Proposal (after all heritage surveys
are completed) and will detail protocols and procedures for the protection and management
of Aboriginal heritage sites located in the Development Envelope. The Koodaideri CHMP will
be an important component of the Proponent’s Cultural Heritage Management System
(CHMS). The plan will be designed to enable all personnel and contractors associated with
the Proposal to be confident that their work practices are sensitive to, and respectful of, the
heritage and cultural values of Traditional Owners. The CHMP will also be designed to
ensure the Proponent complies with the Aboriginal Heritage Act 1972 (WA), Department of
Indigenous Affairs (DIA) guidelines and the Proponent’s corporate cultural heritage
standards. The CHMP should also give Traditional Owners confidence that their cultural
heritage is being protected and managed by an agreed set of protocols and procedures.

12.6

Fibrous Material Management Plans

The Asbestos Management Work Practice (RTIO-HSE-0138640) provides the minimum
requirements for compliance with the Rio Tinto Health Standard B1 – Particulate and
gas/vapour exposures, the Occupational Safety and Health Act 1984, the Mines Safety and
Inspection Regulations 1995 and the Occupational Safety and Health Regulations 1996.
Under the provisions of the work practice, specific management plans will be developed to
effectively identify, assess and control the risks associated with fibrous material for relevant
operational areas.
Current geological assessment indicates that there is low risk of fibrous material in the mine
pit areas, but a higher risk in the Wittenoom area (within the 19 km length of the Wittenoom
Asbestos Management Area) through which the WRC traverses. In addition, geological
assessments have also indicated some small and scattered areas of the SIC (outside the
MPA) contain natural fibrous material at the surface. The Fibrous Material Management
Plans for the Proposal (covering the MPA and the SIC, and specifically areas of the WRC
within the Wittenoom Asbestos Management Area) are provided in Appendix 9.
The Fibrous Material Management Plans for the Proposal are based upon the following
principles:
•

Completion of an initial geological assessment of the likelihood of intersecting fibrous
minerals in a particular stratigraphy/lithology, based on the historical fibre
occurrences within that particular stratigraphy/lithology and recorded intersections of
fibrous minerals
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•

Minimising the exposure of material which is likely or almost certain to contain fibrous
minerals, where practicable

•

Ensuring appropriate control measures are put in place depending on the initial
geological assessment

•

Ensuring an appropriate monitoring strategy is put in place depending on the initial
geological assessment

•

Ongoing visual assessment to identify fibrous minerals which are
intersected/exposed

•

Special handling of material which does contain, or is likely to contain, fibrous
minerals

Key measures of the plans include:
•

Ensuring all employees and contractors are made aware of the risks of exposure to
fibrous minerals and silica, through induction and training

•

Ensuring all employees and contractors are trained in the proper use of personal
protection equipment (PPE)

•

Ensuring there are employees at appropriate sites that are trained to recognise
fibrous minerals

•

Ensuring employees and contractors are trained in the risk management procedures
to follow under normal working conditions

•

Ensuring the risks of exposure are adequately monitored and documented

•

Ensuring all appropriate employees and contractors are trained in the procedures to
follow when working in designated hazardous areas

With respect specifically to the Wittenoom Asbestos Management Area:
•

it is intended to engage a fibre specialist consultant to review the Wittenoom
Asbestos Management Area to develop a detailed management plan for all proposed
works. The consultant will identify the hazardous areas within the Wittenoom
Asbestos Management Area and provide recommendations for ongoing management
of risks, including monitoring and testing

•

A consultant shall be engaged to conduct representative sampling within the
Wittenoom Asbestos Management Area to assist the project in gaining an
understanding of the current conditions with regard to the presence of fibrous
material and to identify and quantify the associated risks associated with the
proposed scope of works in the Wittenoom Asbestos Management Area.

•

Procedures for non-ground disturbing works are stipulated and relate to requirements
for personal protective equipment, assessment of the risk that additional protection
measures may introduce in terms of heat stress and fatigue, minimisation of
disturbance of the ground surface and creation of dust, and decontamination and
disposal of contaminated equipment
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The plans included in Appendix 9 will be regularly reviewed and updated/revised to reflect
new information and more appropriate approaches to manage fibrous materials in the
construction and operations areas.

12.7

SCARD Management Plan for Operations

The Rio Tinto Iron Ore (WA) SCARD Management Plan for Operations relates to the
management of potential risks identified in the MWMP and is relevant to every operation that
needs to manage potentially acid forming material. The plan describes the process for
determining whether acid rock drainage is likely to be an issue for a site, and the process for
managing this during operation and closure. The plan is a detailed document that is regularly
updated and improved. Improvements are made based on discussions with relevant groups
for each site, current best management practices, auditing of the plans (every two years) and
any new material characterisation information.
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Part 5 – Assessment of environmental factors
This part assesses the potential environmental impacts of the
Proposal on each identified preliminary key environmental factor
(and other environmental factors). Proposed management
measures and predicted outcomes are also presented.
13.

Flora and vegetation
13.1

Key statutory requirements, environmental policy and guidance

13.1.1 EPA objective
The EPA has applied the following objective for the Proposal to its assessment of flora and
vegetation:
“To maintain representation, diversity, viability and ecological function at the species,
population and community level.”
13.1.2 Regulatory framework
The following legislation is relevant to the Proposal with respect to the protection of flora and
vegetation values and the above EPA objective:
•

Wildlife Conservation Act 1950 (WA) and associated Wildlife Conservation (Rare
Flora) Notice 2012

•

Conservation and Land Management Act 1984 (WA)

•

Environmental Protection Act 1986 (WA) and associated Native Vegetation
Regulations 2004

•

Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth)

13.1.3 Relevant guidelines and policy
The following guidelines are relevant to the Proposal with respect to the protection of flora
and vegetation values and the above EPA objective:
•

EPA Position Statement No. 2: Environmental Protection of Native Vegetation in
Western Australia (EPA 2000)

•

EPA Position Statement No. 3: Terrestrial Biological Surveys as an Element of
Biodiversity Protection (EPA 2002a)

•

EPA Position Statement No. 5: Environmental Protection and Ecological
Sustainability of the Rangelands in Western Australia (EPA 2004a)

•

EPA Position Statement No. 7: Principles of Environmental Protection (EPA 2004b)

•

EPA Position Statement No. 8: Environmental Protection in Natural Resource
Management (EPA 2005a)
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•

13.2

EPA Guidance Statement No. 51: Terrestrial Flora and Vegetation Surveys for
Environmental Impact Assessment in Western Australia (EPA 2004d)

Description of factor

13.2.1 Flora and vegetation surveys
Biota Environmental Sciences (Biota) has conducted flora and vegetation surveys within the
Development Envelope (including some areas that were surveyed for operations village
options and some discarded railway corridor alignment options that have since been excised
from the Development Envelope) between July 2010 and May 2012 (Biota 2012a, b, c, d, e;
Table 6; Figure 19, Figure 20). Bennelongia Environmental Consultants (Bennelongia) also
conducted surveys of vegetation and flora associated with Koodaideri spring in October 2010
and April 2011 (Bennelongia 2011). The surveys by Biota were conducted over several
seasons; the survey by Bennelongia was conducted over two seasons (Table 6). Four
additional quadrats (REG01–REG04) were established in Mulga vegetation by Biota, outside
the Development Envelope to the north of the WRC, to provide additional contextual data
(refer to Biota 2012f).
Limitations of the flora and vegetation surveys primarily constituted the following factors:
•

Some parts of the survey area were not accessible by either vehicle or helicopter,
and no botanical sampling was undertaken in these areas; however, systematic
sampling was completed in all landforms present in the survey area, and was
considered to represent the range of land units and vegetation types present

•

The majority of the sites in the WRC were sampled on only one occasion

•

While most of the survey work followed adequate rainfall, the timing of some of the
survey phases was not optimal for recording annual or cryptic perennial species

•

The mapping provides a spatial representation of the vegetation of the survey area
and vegetation boundaries should be treated as indicative rather than absolute

•

Some vegetation units were described on the basis of mapping notes only, or were
based on a single quadrat, generally due to the areas having been relatively recently
burnt, the vegetation type having a very small area of representation

Three areas within the MPA were not surveyed by Biota (2012a, b, c, d, e) between July
2010 and May 2012, but were surveyed by Biota between 10 and 12 April 2013. Voucher
specimen identifications have not yet been completed for the April 2013 collections. The total
area surveyed in April 2013 was 2,254 ha, representing 3.4% of the Development Envelope.
Data from the Biota (2012a, b, c, d, e) surveys have been collated and summarised in an
integrated report (Biota 2012f). The description in this section of flora and vegetation is
adapted from Biota (2012f) and the relevant associated Biota (2012a, b, c, d, e) survey
reports. Findings from the April 2013 surveys have also been incorporated where relevant.
Data collected by Bennelongia (2011) augmented studies by Biota and confirmed the Biota
findings. Thus, data from the Bennelongia (2011) vegetation surveys are not specifically
referenced unless stated otherwise. The aforementioned reports are provided in
Appendix 4.
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Surveys by Biota involved a combination of qualitative description and mapping of vegetation
units, systematic sampling of flora using standard (50 m x 50 m) floristic survey quadrats and
relevés, targeted searches and opportunistic sampling for flora. The combined floristic
dataset was analysed by Biota (2012f) using PRIMER v6.0, which enabled survey sites to be
grouped into clusters based on similarity in species composition.
Table 6: Flora and vegetation survey effort
Survey

Timing

Methodology

MPA (excluding

July 2010; March/May

Sampling of 69 quadrats (62 sampled twice), eight

Northern Extension

2011

relevés (five sampled twice) and 500 mapping note

portion; Biota 2012a)
MPA (three areas

locations over 11,991 ha
April 2013

surveyed in April 2013)
Camps and airstrip

Sampling of 13 quadrats and two relevés over
2,254 ha

July 2011; April 2012

options (Biota 2012b)

Sampling of 16 quadrats (one sampled twice) and 39
mapping note locations over 1,040 ha (of which
511 ha was in addition to other surveyed areas – i.e.
there was overlap of survey areas within the WRC
and MPA. The 511 ha has since been excised from
the Development Envelope)

Northern Extension

November 2011;

Sampling of 39 quadrats (30 sampled twice), one

portion of the MPA

April/May 2012

relevé and 174 mapping note locations over 4,991 ha

(Biota 2012d)
SIC (Biota 2012c)

May and October 2011 Sampling of 98 quadrats (53 sampled twice), 15
(western alignment);
relevés and 325 mapping note locations over
May 2012 (eastern

12,022 ha (of which 11,736 ha was in addition to other

alignment)

surveyed areas – i.e. there was overlap of survey
areas with a portion of the MPA)

WRC (Biota 2012e)

July 2011; March/April

Sampling of 191 quadrats (20 sampled twice), seven

and May 2012

relevés and 1,012 mapping note locations over
38,628 ha (this included sampling over 41 km of
adjacent discarded railway corridor options)

Koodaideri spring
(Bennelongia 2011)

13.2.2
13.2.2.1

October 2010 and April Sampling of eight quadrats and four relevés over
2011
approximately 3 ha

Vegetation

Vegetation communities present in the Development Envelope

The Development Envelope lies within the Fortescue Botanical District of the Eremaean
Botanical Province as defined by Beard (1975a, b). The Development Envelope intersects
three of the vegetation units defined by Beard (1975a, b), all of which have the majority of
their pre-European extent remaining (Table 7).
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Table 7: Vegetation units defined by Beard (1975a, b) occurring in the Development Envelope

Vegetation unit

Percent of Pre- Percent of pre-European
European
extent in all DEC managed
extent
lands*
remaining*

Hamersley 18: Low woodland of Acacia aneura (Mulga)

99.29%

20.02%

Hamersley 82: Eucalyptus leucophloia (Snappy Gum)
scattered low trees over Triodia wiseana hummock
grasslands

99.44%

12.41%

Fortescue Valley 111: Eucalyptus gamophylla scattered
low mallees over Triodia basedowii (Hard Spinifex)
hummock grasslands

99.99%

3.13%

* Source: Government of Western Australia (2011b)

Biota (2012f) has further mapped and described 110 individual vegetation sub-associations
(herein ‘vegetation units’) within the Development Envelope (Figure 21 to Figure 29). A full
list and descriptions of the Biota (2012f) vegetation units are provided in Appendix 11. The
Biota (2012f) vegetation units have been grouped according to the major landform with which
they are associated.
Foothills, hill slopes and hill crests

Twenty-one vegetation units (H1–H21; Appendix 11) have been mapped on hills. These
10
were mainly associated with the tall range of hills dominating the MPA and the northern
third of the SIC, but also occurred on scattered low hills north and west of the MPA and along
the southern boundary of the WRC (Figure 21 to Figure 29).
The vegetation of the foothills, hill slopes and hill crests were composed dominantly of
spinifex hummock grassland. Trees were typically sparse, but included Eucalyptus
leucophloia, E. gamophylla and Corymbia hamersleyana. The cover of shrubs was also
typically sparse with shrub species including Grevillea wickhamii, Hakea chordophylla and
numerous Acacia species.
Stony, clayey and calcrete plains

Fifty-one vegetation units (C1, P1–P50; Appendix 11) have been mapped on plains. These
vegetation units dominated most of the WRC, the southern two-thirds of the SIC, and along
the northern and eastern boundaries of the MPA (Figure 21 to Figure 29).
Most (32) of the vegetation units occurring on plains comprised scattered trees of C.
hamersleyana, C. deserticola, E. leucophloia and/or Acacia pruinocarpa, often with a low
open mallee woodland of E. gamophylla, over sparse to moderately dense shrubs and
spinifex hummock grasslands.

10

The term ‘MPA’ used throughout the PER refers to the area encompassed by the ‘Koodaideri Deposit Mining
Lease (KML study area)’ reported on in Biota (2012a, g) and the ‘Koodaideri Northern Extension (KNE study area)’
reported on in Biota (2012d, h).
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Fourteen vegetation units occurring on plains featured an overstorey dominated by Mulga
(Acacia aneura and its close relatives). The best developed Mulga woodland units (P1, P9,
P11, P31 and P32; Appendix 11) occurred on areas of clayey plain in the SIC and WRC
(Figure 21 to Figure 29) and are considered to represent the “Valley floor Mulga” ecosystem
at risk defined by Kendrick (2003).
Drainage lines, gullies and gorges

Thirty-eight vegetation units (D1–D38; Appendix 11) have been mapped as occurring in
drainage areas (Figure 21 to Figure 29). Most vegetation units were associated with the
numerous minor drainage lines intersecting plains and hills across the Development
Envelope and usually supported an open to dense cover of various tall shrub species such as
Acacia tumida var. pilbarensis, A. pyrifolia and A. bivenosa, over a ground level stratum
ranging from scattered spinifex hummocks and tussock grasses to hummock grasslands
and/or tussock grasslands of various species. Tree strata ranged from scattered to low open
woodlands, with typical species including C. hamersleyana, Corymbia ferriticola, Eucalyptus
xerothermica and E. gamophylla.
Nine vegetation units supporting riparian vegetation have been recorded along larger
drainage lines in the gullies and gorges of the MPA and the northern section of the SIC, and
through plains across the southern end of the SIC and eastern and western ends of the WRC
(Figure 21 to Figure 29). These vegetation units were characterised by the presence of
Eucalyptus camaldulensis and/or E. victrix. Some of these vegetation units comprise the “all
major water courses” ecosystem at risk listed by Kendrick (2003).
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Figure 19
Vegetation and flora
sampling locations in the
Development Envelope Western Railway Corridor
Drawn: M.Swebbs
Date: June, 2013

Plan No: PDE0104601v1
Proj: MGA94 Zone50








 





















 







 









 
 















  
 

























  



















































 







 










































 




 



















 

















































Poo

PP
Surveyed,
Surveyed, excluded
excluded
excluded




Surveyed,
excluded










P
Surveyed,
Surveyed,
excluded









 

 














oorrrrttt H










































 

 

H
























Heeedd




H























from

from
from Development
Development
Development Envelope
Envelope
Envelope


 
















 









'











ddllllaaann



































 


 











 


 
 








nnd






d -dd
































 
 









 





















-- N
 



N
Nee















N





 





















 

wm
eew
w


 










  






 



w
























ma


 



 







 


m




m













'



























aan







n


nn





 












'





R

Raaaai



















 











iillw






waa

w

 






w

 











 















aayyyy ((

























 











((B
'
BH





 
 











HPP












 



H


H





'












PB





BIIO
B














 
B














O
 









O)))

 

O









'






 



'



  




















 
 

















 








 











 




































 




  


 












 

 






























 





 







 


























 







































'






 












 












  















 

















 





 







 









































































































' 






















 












'
























 

















































 
















 






















 







 









 
 
























 




 






































 








 

































































 












 
 





























 

 
 



































































































 











 



 






































Yandi-MAC
Rail
Spur
(BHPBIO)

Yandi-MAC
Yandi-MAC Rail
Rail Spur
Spur (BHPBIO)
(BHPBIO)
 









 

















 




























 












 


















  





 


 



















695,000 mE

700,000 mE

705,000 mE

710,000 mE

720,000 mE

725,000 mE

LEGEND
Development Envelope
(Area Within Which Disturbance Will Occur)

M
Mu
M
uu
un
nn
njijijijinnaa
aa


Mine/Plant Area (MPA)
7,510,000 mN

R
Ro
oo
oyyy

H
Hiiiillll
H
H
llll





Ro
R
oa
oo
add
aa

7,490,000 mN

















 




 




























 












 


 













 



























































































 






 





 
























Quadrat











Releve











Mapping Note
Conceptual Infrastructure/Mine Layout
Railway
Rail Siding
Minor Road


SCALE
0

2

4


BHPIO
BHPIO Yandi
Yandi








Quail
Quail
Quail
Quail
Quail
Quail

Osprey
Osprey
Osprey
Osprey
Osprey
Osprey

Mining
Mining
Mining Area
Area
Area C
C
C Railway
Railway
Railway (BHPBIO)
(BHPBIO)
(BHPBIO)
Area
C
Railway
(BHPBIO)
Mining
Mining
Mining
Area
C
Railway
(BHPBIO)

Rio
Rio
Rio Tinto
Tinto
Tinto Yandicoogina
Yandicoogina
Yandicoogina Railway
Railway
Railway
Tinto
Yandicoogina
Railway
Rio
Rio
Rio
Tinto
Yandicoogina
Railway

695,000 mE

700,000 mE

8

10km

Figure 20
Vegetation and flora sampling
locations in the
Development Envelope Mine/Plant Area and
Southern Infrastructure
Corridor
Drawn: M.Swebbs
Date: June, 2013
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Figure 21
Vegetation communities
in the Development
Envelope Western Railway Corridor
Drawn: M.Swebbs
Date: June, 2013
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Figure 22
Vegetation communities
in the Development
Envelope Western Railway Corridor
Drawn: M.Swebbs Plan No: PDE0103253v1
Date: June, 2013 Proj: MGA94 Zone50
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Legend for the vegetation communities is
provided on Figures 30-32
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Figure 27
Vegetation communities
in the Development
Envelope Western Railway Corridor
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Figure 28
Vegetation communities
in the Development
Envelope Mine/Plant Area
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Legend for the vegetation communities is
provided on Figures 30-32
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Figure 30
Vegetation Communities in the Development Envelope
Legend
Disturbed
Area cleared or disturbed

C1: EsTw
Eucalyptus socialis scattered low mallees to low open mallee woodland over Triodia wiseana hummock grassland
D1: AiGwCEcTeTpTla
Acacia inaequilatera, Grevillea wickhamii tall open shrubland over *Cenchrus ciliaris open tussock grassland to closed tussock grassland with Triodia epactia, T. pungens,
T. lanigera very open hummock grassland to open hummock grassland
D2: AtuApyTErImCEcTp
Acacia tumida, A. pyrifolia tall open shrubland over Tephrosia rosea, Indigofera monophylla open shrubland over *Cenchrus ciliaris open tussock grassland with Triodia pungens open hummock grassland
D3: ChAbAaApyCEcTeTpTla
Corymbia hamersleyana scattered low trees over Acacia bivenosa, A. ancistrocarpa, A. pyrifolia tall open shrubland over *Cenchrus ciliaris very open tussock grassland to closed
tussock grassland with Triodia epactia, T. pungens, T. lanigera open hummock grassland
D4: ChApyAtuTErCEc
Corymbia hamersleyana scattered low trees over Acacia pyrifolia, A. tumida tall closed scrub over Tephrosia rosea low open shrubland over *Cenchrus ciliaris closed tussock grassland
D5: ChAtuApyGwCEcTeTp
Corymbia hamersleyana scattered low trees over Acacia tumida, A. pyrifolia, Grevillea wickhamii tall open shrubland over *Cenchrus ciliaris very open tussock grassland with Triodia epactia,
T. pungens very open hummock grassland
D6: ChAtuTHtTeTp
Corymbia hamersleyana scattered low trees to low open woodland over Acacia tumida var. pilbarensis tall open shrubland over Themeda triandra very open tussock grassland with Triodia epactia,
T. pungens very open hummock grassland
D7: ChAtuCEcTeTp
Corymbia hamersleyana scattered low trees over Acacia tumida tall open shrubland over *Cenchrus ciliaris very open tussock grassland with Triodia epactia, T. pungens scattered hummock grasses
D8: ApyGwAThGOrTErCEcTeTp
Acacia pyrifolia, Grevillea wickhamii, Atalaya hemiglauca, Gossypium robinsonii tall open scrub over Tephrosia rosea scattered low shrubs over *Cenchrus ciliaris tussock grassland over Triodia epactia,
T. pungens open hummock grassland
D9: ChEgAtuGwTeTp
Corymbia hamersleyana scattered low trees over Eucalyptus gamophylla scattered low mallees over Acacia tumida, Grevillea wickhamii tall shrubland over Triodia epactia,
T. pungens very open hummock grassland
D10: AtuAprAbCETeTp
Acacia tumida, A. pruinocarpa A. bivenosa tall shrubland over *Cenchrus spp. open tussock grassland with Triodia epactia, T. pungens very open hummock grassland
D12: ChAciCETeTp
Corymbia hamersleyana scattered low trees over Acacia citrinoviridis tall open shrubland over *Cenchrus spp. scattered tussock grasses with Triodia epactia, T. pungens very open hummock grassland
D13: ChApyCEcCHfTeTp
Corymbia hamersleyana scattered low trees over Acacia pyrifolia scattered shrubs over *Cenchrus ciliaris, Chrysopogon fallax open tussock grassland with Triodia epactia, T. pungens scattered hummock grasses
D14: ChAtrTeTp
Corymbia hamersleyana scattered low trees over Acacia trachycarpa shrubland over Triodia epactia, T. pungens very open hummock grassland
D15: EgAdCEcTeTp
Eucalyptus gamophylla scattered low mallees over Acacia dictyophleba scattered tall shrubs over *Cenchrus ciliaris open tussock grassland with Triodia epactia, T. pungens open hummock grassland
D16: EgAtuTeTp
Eucalyptus gamophylla scattered low mallees over Acacia tumida tall open shrubland over Triodia epactia, T. pungens open hummock grassland

D17: EvAtuGwApyCETeTp
Eucalyptus victrix scattered low trees over Acacia tumida, Grevillea wickhamii, A. pyrifolia tall shrubland over *Cenchrus ciliaris scattered tussock grasses with Triodia epactia,
T. pungens scattered hummock grasses

D18: EvCEc
Eucalyptus victrix open woodland over *Cenchrus ciliaris open tussock grassland
D19: ExAaAbCEcTeTp
Eucalyptus xerothermica scattered low trees over Acacia ancistrocarpa, A. bivenosa tall open shrubland over *Cenchrus ciliaris open tussock grassland with Triodia epactia, T. pungens open hummock grassland
D20: ExAaAtuCHfEUaTeTpTla
Eucalyptus xerothermica scattered low trees over Acacia ancistrocarpa, A. tumida scattered tall shrubs over Chrysopogon fallax, Eulalia aurea very open tussock grassland with Triodia epactia,
T. pungens open hummock grassland
D21: AanExAprTp
Acacia aneura, Eucalyptus xerothermica, A. pruinocarpa low open woodland over Triodia pungens very open hummock grassland
D22: AiGwAtuImTpCEc
Acacia inaequilatera, Grevillea wickhamii, A. tumida tall open shrubland over Indigofera monophylla scattered low shrubs over Triodia pungens very open hummock grassland over
*Cenchrus ciliaris very open tussock grassland
D23: AprApyAThCEc
Acacia pruinocarpa scattered low trees over A. pyrifolia, Atalaya hemiglauca shrubland over *Cenchrus ciliaris tussock grassland
D24: AprGwCEcTeTp
Acacia pruinocarpa, Grevillea wickhamii tall shrubland over *Cenchrus ciliaris tussock grassland over Triodia epactia, T. pungens open hummock grassland
D25: ChAtuGOrApyTp
Corymbia hamersleyana scattered low trees over Acacia tumida, Gossypium robinsonii tall shrubland over A. pyrifolia scattered shrubs over Triodia pungens hummock grassland
D26: ChEgAcowAtuTHtTp
Corymbia hamersleyana, E. gamophylla open woodland over Acacia cowleana, A. tumida var. pilbarensis tall open scrub over Themeda triandra open tussock grassland over
Triodia pungens scattered hummock grasses
D27: ChExAmoANlTHtTp
Corymbia hamersleyana, Eucalyptus xerothermica low open woodland over Acacia monticola, Androcalva luteiflora tall open scrub over Themeda triandra very open tussock grassland over
Triodia pungens very open hummock grassland

D28: EcEvCYp
Eucalyptus camaldulensis, E. victrix scattered trees to open forest over Cymbopogon procerus scattered tussock grasses

D29: EvAtuCEc
Eucalyptus victrix scattered trees over Acacia tumida tall shrubland over *Cenchrus ciliaris open tussock grassland

D30: EvAtuEUaTHtTHspm
Eucalyptus victrix low open woodland over Acacia tumida tall open shrubland over Eulalia aurea, Themeda triandra, Themeda sp. Mt Barricade (M.E. Trudgen 2471)
very open tussock grassland
D31: EvEcAtuEUaTHtTHspm
Eucalyptus victrix, E. camaldulensis woodland over Acacia tumida tall open shrubland over Eulalia aurea, Themeda triandra, T. sp. Mt Barricade (M.E. Trudgen 2471) very open tussock grassland

D32: EvEcAprApyEUa
Eucalyptus victrix (E. camaldulensis) woodland over Acacia pruinocarpa, A. pyrifolia scattered shrubs over Eulalia aurea very open tussock grassland

D33: EvExAmAbTHtEUaTp
Eucalyptus victrix, E. xerothermica low open woodland over Acacia maitlandii, A. bivenosa shrubland over Themeda triandra, Eriachne tenuiculmis, Eulalia aurea
open tussock grassland over Triodia pungens very open tussock grassland
D34: ExChAmANlTHtENr
Eucalyptus xerothermica, Corymbia hamersleyana low open woodland over Acacia maitlandii, Androcalva luteiflora open shrubland over Themeda triandra, Enneapogon robustissimus very open tussock grassland
D35: AanElTspsTHt
Acacia aneura, Eucalyptus leucophloia scattered low trees over Triodia sp. Shovelanna Hill open hummock grassland over Themeda triandra tussock grassland

Figure 31
Vegetation Communities in the Development Envelope
Legend
D36: AiGwTeCEc
Acacia inaequilatera, Grevillea wickhamii tall shrubland over Triodia epactia hummock grassland over *Cenchrus ciliaris tussock grassland
D37: CfElAtuTe
Corymbia ferriticola, Eucalyptus leucophloia low open forest over Acacia tumida tall shrubland over Triodia epactia hummock grassland

D38: Koodaideri Spring
Mosaic of riparian vegetation types associated with a narrow gorge, ranging from Eucalyptus camaldulensis forest to closed canopy Ficus virens communities
H1: AiGwTsps
Acacia inaequilatera, Grevillea wickhamii scattered tall shrubs over Triodia sp. Shovelanna Hill (S. van Leeuwen 3835) open hummock grassland to hummock grassland
H2: AiTspsTla
Acacia inaequilatera tall open shrubland over Triodia sp. Shovelanna Hill (S. van Leeuwen 3835), T. lanigera open hummock grassland
H3: ChAbTw
Corymbia hamersleyana scattered low trees over Acacia bivenosa scattered shrubs over Triodia wiseana open hummock grassland
H4: ElAbTwTsps
Eucalyptus leucophloia scattered low trees over Acacia bivenosa scattered shrubs over Triodia wiseana, T. sp. Shovelanna Hill (S. van Leeuwen 3835) open hummock grassland
H5: ElGwAhiAspTwTsps
Eucalyptus leucophloia low open woodland over Grevillea wickhamii scattered tall shrubs over Acacia hilliana, A. spondylophylla scattered low shrubs over Triodia wiseana, T. sp. Shovelanna Hill (S. van Leeuwen 38
open hummock grassland
H6: ElGwTspsTw
Eucalyptus leucophloia scattered low trees over Grevillea wickhamii scattered tall shrubs over Triodia sp. Shovelanna Hill (S. van Leeuwen 3835), T. wiseana open hummock grassland
H7: ChGwAspTw
Corymbia hamersleyana scattered low trees over Grevillea wickhamii scattered tall shrubs over Acacia spondylophylla scattered low shrubs over Triodia wiseana open hummock grassland
H8: ElChAarTw
Eucalyptus leucophloia, Corymbia hamersleyana scattered low trees over Acacia arida scattered shrubs over Triodia wiseana open hummock grassland
H9: ElGwAiAhiTsps
Eucalyptus leucophloia low woodland over Grevillea wickhamii, Acacia inaequilatera scattered tall shrubs over A. hilliana scattered low shrubs over Triodia sp. Shovelanna Hill (S. van Leeuwen 3835)
open hummock grassland
H10: ElTbr
Eucalyptus leucophloia scattered low trees over Triodia brizoides open hummock grassland
H11: ElTw
Eucalyptus leucophloia scattered low trees over Triodia wiseana hummock grassland
H12: Tw
Triodia wiseana hummock grassland
H13: AarAspTspsTw
Acacia arida tall open shrubland over A. spondylophylla low shrubland over Triodia sp. Shovelanna Hill (S. van Leeuwen 3835), T. wiseana hummock grassland
H14: CdChAseAhiAadTsps
Corymbia deserticola, C. hamersleyana low open woodland over Acacia sericophylla scattered tall shrubs over A. hilliana, A. adoxa scattered low shrubs over Triodia sp. Shovelanna Hill (S. van Leeuwen 3835)
very open hummock grassland
H15: ChTw
Corymbia hamersleyana scattered low trees over Triodia wiseana open hummock grassland
H16: EgAatTsps
Eucalyptus gamophylla low open mallee woodland over Acacia atkinsiana scattered shrubs over Triodia sp. Shovelanna Hill (S. van Leeuwen 3835) open hummock grassland
H17: ElChAmTw
Eucalyptus leucophloia, Corymbia hamersleyana low open woodland over Acacia maitlandii low shrubland over Triodia wiseana hummock grassland
H18: ElChGwAprTsps
Eucalyptus leucophloia, Corymbia hamersleyana scattered low trees over Grevillea wickhamii, Acacia pruinocarpa scattered shrubs over Triodia sp. Shovelanna Hill (S. van Leeuwen 3835) hummock grassland
H19: ElEgHcGwAspAarTspsTw
Eucalyptus leucophloia, E. gamophylla scattered low trees over Hakea chordophylla, Grevillea wickhamii tall open scrub over Acacia spondylophylla, A. arida shrubland over
Triodia sp. Shovelanna Hill (S. van Leeuwen 3835), T. wiseana open hummock gras
H20: ElEgEkTw
Eucalyptus leucophloia low woodland over E. gamophylla, E. kingsmillii scattered low mallees over Triodia wiseana open hummock grassland
H21: AanAprTpTsps
Acacia aneura, A. pruinocarpa low woodland over Triodia pungens, T. sp. Shovelanna Hill (S. van Leeuwen 3835) open hummock grassland

P1: AanTla
Acacia aneura low open woodland over Triodia lanigera very open hummock grassland
P2: AanAprAaAtrTlaTeTp
Acacia ‘aneura’, A. pruinocarpa low open woodland over A. ancistrocarpa, A. trachycarpa tall open shrubland over Triodia lanigera, T. epactia, T. pungens open hummock grassland
P3: AsppHcGwTlaTp
Mixed Acacia species, Hakea chordophylla, Grevillea wickhamii tall open shrubland over Triodia lanigera, T. pungens open hummock grassland
P4: AxAanTwTla
Acacia xiphophylla, A. aneura low open woodland over Triodia wiseana, T. lanigera scattered hummock grasses
P5: ChEgAiGwTlaTeTp
Corymbia hamersleyana scattered low trees over Eucalyptus gamophylla scattered mallees over Acacia inaequilatera, Grevillea wickhamii tall open shrubland over Triodia lanigera, T. epactia,
T. pungens open hummock grassland
P6: AxTw
Acacia xiphophylla scattered low trees over Triodia wiseana scattered hummock grasses
P7: EgAatAiAaTla
Eucalyptus gamophylla scattered low mallees over Acacia atkinsiana, A. inaequilatera, A. ancistrocarpa tall open shrubland over Triodia lanigera open hummock grassland
P8: EgAatAiTsps
Eucalyptus gamophylla scattered low mallees over Acacia atkinsiana, A. inaequilatera tall open shrubland over Triodia sp. Shovelanna Hill (S. van Leeuwen 3835) open hummock grassland

P9: Aan/mixed herbland
Acacia ‘aneura’ low open woodland over mixed herbland
P10: AanAprAaAbTeTp
Acacia ‘aneura’, A. pruinocarpa scattered low trees over A. ancistrocarpa, A. bivenosa tall open shrubland over Triodia epactia, T. pungens open hummock grassland

P11: AanAprCEcCHfEUaTeTp
Acacia ‘aneura’, A. pruinocarpa low open woodland over *Cenchrus ciliaris, Chrysopogon fallax, Eulalia aurea very open tussock grassland over
Triodia epactia, T. pungens very open hummock grassland
P12: AanAprCEcCHfTeTp
Acacia ‘aneura’, A. pruinocarpa low open woodland over *Cenchrus ciliaris, Chrysopogon fallax open tussock grassland over Triodia epactia, T. pungens very open to scattered hummock grassland
P13: AanAprTeTpTla
Acacia ‘aneura’, A. pruinocarpa low open woodland over Triodia epactia, T. pungens, T. lanigera very open hummock grassland

Figure 32
Vegetation Communities in the Development Envelope
Legend
P14: AanAsyCEc
Acacia ‘aneura’, A. synchronicia scattered tall shrubs over *Cenchrus ciliaris scattered tussock grasses
P15: AbAaAdTeTp
Acacia bivenosa, A. ancistrocarpa, A. dictyophleba tall open shrubland over Triodia epactia, T. pungens open hummock grassland
P16: AprAaCEcTeTp
Acacia pruinocarpa, A. ancistrocarpa scattered tall shrubs over *Cenchrus ciliaris open tussock grassland over Triodia epactia, T. pungens very open hummock grassland
P17: AprAbAatAaTw
Acacia pruinocarpa, A. bivenosa, A. atkinsiana, A. ancistrocarpa tall open shrubland over Triodia wiseana open hummock grassland
P18: CdAaAtrTla
Corymbia deserticola scattered low trees over Acacia ancistrocarpa, A. trachycarpa open shrubland over Triodia lanigera open hummock grassland
P19: ChAiTeTp
Corymbia hamersleyana scattered low trees over Acacia inaequilatera open shrubland over Triodia epactia, T. pungens open hummock grassland
P20: ChAprAiTeTp
Corymbia hamersleyana scattered low trees over Acacia pruinocarpa, A. inaequilatera scattered tall shrubs over Triodia epactia, T. pungens open hummock grassland
P21: ChAprHlCEcCHfTeTp
Corymbia hamersleyana scattered low trees over Acacia pruinocarpa, Hakea lorea scattered tall shrubs over *Cenchrus ciliaris, Chrysopogon fallax open tussock grassland over Triodia epactia,
T. pungens scattered hummock grasses
P22: ChEgAiGwTsps
Corymbia hamersleyana scattered low trees over Eucalyptus gamophylla open mallees over Acacia inaequilatera, Grevillea wickhamii tall open shrubland over
Triodia sp. Shovelanna Hill (S. van Leeuwen 3835) open hummock grassland
P23: ChEgAprAiAaAbTeTp
Corymbia hamersleyana scattered low trees over Eucalyptus gamophylla scattered mallees to open mallees over Acacia pruinocarpa. A. inaequilatera, A. ancistrocarpa, A. bivenosa tall open
shrubland over Triodia epactia, T. pungens open hummock grassland
P24: ChEgTla
Corymbia hamersleyana scattered low trees over Eucalyptus gamophylla scattered low mallees over Triodia lanigera open hummock grassland
P25: EgAaAtrAiTlaTeTp
Eucalyptus gamophylla scattered low mallees over Acacia ancistrocarpa, A. trachycarpa, A. inaequilatera tall open shrubland over Triodia lanigera, T. epactia, T. pungens open hummock grassland
P26: ElEgAatTw
Eucalyptus leucophloia scattered low trees over E. gamophylla scattered low mallees over Acacia atkinsiana scattered tall shrubs over Triodia wiseana open hummock grassland
P27: ElTeTp
Eucalyptus leucophloia low open woodland over Triodia epactia, T. pungens open hummock grassland
P28: AanAayTp
Acacia aneura, A. ayersiana low woodland over Triodia pungens open hummock grassland
P29: AanElCdEgAprTw
Acacia aneura, Eucalyptus leucophloia, Corymbia deserticola, E. gamophylla, A. pruinocarpa low woodland over Triodia wiseana open hummock grassland
P30: AanExAprTw
Acacia aneura, Eucalyptus xerothermica, A. pruinocarpa low open woodland over Triodia wiseana open hummock grassland

P31: AanExTp
Acacia aneura, Eucalyptus xerothermica low woodland to low open forest over Triodia pungens very open hummock grassland

P32: AanExTw
Acacia aneura, Eucalyptus xerothermica low open woodland to low open forest over Triodia wiseana scattered hummock grasses to very open hummock grassland
P33: AanTmTw
Acacia aneura scattered low trees to low woodland over Triodia melvillei, T. wiseana very open hummock grassland
P34: CdChEgAsppTspsTp
Corymbia deserticola, C. hamersleyana, Eucalyptus gamophylla scattered low trees over Acacia spp. scattered shrubs over Triodia sp. Shovelanna Hill (S. van Leeuwen 3835),
T. pungens open hummock grassland
P35: ChAiGwTspsTeTw
Corymbia hamersleyana scattered low trees over Acacia inaequilatera, Grevillea wickhamii scattered tall shrubs over Triodia sp. Shovelanna Hill (S. van Leeuwen 3835), T. epactia, T. wiseana hummock grassland
P36: ChExTw
Corymbia hamersleyana, Eucalyptus xerothermica low woodland over Triodia wiseana very open hummock grassland
P37: EgAsppTspsTp
Eucalyptus gamophylla low open woodland over Acacia spp. tall open shrubland over Triodia sp. Shovelanna Hill (S. van Leeuwen 3835), T. pungens / epactia hummock grassland
P38: EgEtAatKvTp
Eucalyptus gamophylla, E. trivalva low mallee woodland over Acacia atkinsiana scattered tall shrubs over Keraudrenia velutina scattered low shrubs over Triodia pungens hummock grassland
P39: EgExAprTwTp
Eucalyptus gamophylla, E. xerothermica, Acacia pruinocarpa scattered low trees over Triodia wiseana, T. pungens open hummock grassland
P40: ElAiTbrTw
Eucalyptus leucophloia scattered low trees over Acacia inaequilatera scattered tall shrubs over Triodia brizoides or T. wiseana open hummock grassland
P41: ElEgCdAatTsps
Eucalyptus leucophloia, E. gamophylla, Corymbia deserticola scattered low trees over Acacia atkinsiana scattered tall shrubs over Triodia sp. Shovelanna Hill (S. van Leeuwen 3835) open hummock grassland
P42: ElEgTwTp
Eucalyptus leucophloia, E. gamophylla low open woodland over Triodia wiseana, T. pungens open hummock grassland
P43: ElTsps
Eucalyptus leucophloia scattered low trees over Triodia sp. Shovelanna Hill (S. van Leeuwen 3835) hummock grassland
P44: EtEgAtenTwTsps
Eucalyptus trivalva, E. gamophylla low open mallee woodland over Acacia tenuissima scattered shrubs over Triodia wiseana, T. sp. Shovelanna Hill (S. van Leeuwen 3835) hummock grassland
P45: ExAanAaApaTpTsps
Eucalyptus xerothermica, Acacia aneura low woodland over A. ancistrocarpa, A. pachyacra scattered shrubs over Triodia pungens or T. sp. Shovelanna Hill (S. van Leeuwen 3835) open hummock grassland
P46: ExChCdEgAcowTHtCHfTp
Eucalyptus xerothermica, Corymbia hamersleyana, C. deserticola, E. gamophylla open woodland over Acacia cowleana open shrubland over Themeda triandra, Chrysopogon fallax very open
tussock grassland over Triodia pungens very open hummock grassland
P47: ExEgAcowAsbTp
Eucalyptus xerothermica, E. gamophylla low open woodland over Acacia cowleana, A. steedmanii subsp. borealis scattered shrubs over Triodia pungens open hummock grassland
P48: ExEgTwTsps
Eucalyptus xerothermica, E. gamophylla scattered low trees over Triodia wiseana, T. sp. Shovelanna Hill (S. van Leeuwen 3835) hummock grassland
P49: ExTpTw
Eucalyptus xerothermica scattered low trees over Triodia pungens, T. wiseana open hummock grassland
P50: MOSAIC
Mosaic of vegetation types

13.2.2.2

Vegetation condition

Surveys within the Development Envelope found the vegetation condition (after
Trudgen 1988) to vary from Very Poor to Excellent, depending in part on the extent of the
introduced *Cenchrus ciliaris (Buffel Grass) (Biota 2012f). Buffel Grass is considered
important for pastoral activities by Pilbara pastoralists, but is listed as an environmental
weed.
Almost all vegetation units associated with foothills, hill slopes and hill crests were in Very
Good to Excellent condition. These habitats are typically not susceptible to invasion by
introduced species and *C. ciliaris was rarely recorded, or noted only as scattered plants.
The majority of vegetation units mapped on stony, clayey and calcrete plains were in Good to
Very Good condition. The condition of the best developed Mulga woodlands (P1, P9, P11,
P31 and P32; Appendix 11) ranged from Very Poor to Very Good.
The majority of vegetation units associated with drainage lines were in Poor to Very Good
condition due to the high density of *Cenchrus ciliaris.
13.2.2.3

Conservation significance of vegetation communities

Threatened and Priority Ecological Communities
The Development Envelope does not intersect any Threatened Ecological Communities
(TECs) or Priority Ecological Communities (PECs), but does intersect the buffer zones
around the Fortescue Marsh, Fortescue Valley Sand Dunes and Wona Land System PECs
defined by the DEC.
The eastern section of the WRC and the MPA intersect the buffer zone of the Priority 1
Fortescue Marsh PEC. The PEC ‘buffer zone’ has been designated by the DEC as a
37.5 km radius buffer around two points, resulting in two 75 km diameter circles that overlap
to cover the Marsh (Figure 17). At its closest point, the Development Envelope is
approximately 5 km from fringing vegetation associated with the Fortescue Marsh and 7 km
from Fortescue Marsh itself. The Fortescue Marsh is the largest ephemeral wetland in the
Pilbara and is biologically significant, noted specifically for endemic Eremophila species and
several near-endemic and new to science Tecticornia species (Biota 2012f). These species
and landforms were not recorded in the Development Envelope.
Three areas of the Priority 3 Fortescue Valley Sand Dunes PEC occur within the Fortescue
Marsh PEC buffer zone (Figure 17). Sand dunes are rare in this section of the Pilbara and
support an unusual floristic community (Biota 2012f). The far eastern end of the MPA
intersects the established 7.5 km radius buffer zone of one of these occurrences; however,
the Development Envelope does not contain sand dune habitat (Biota 2012f).
The western end of the WRC intersects the 20 km radius buffer zone of one of the two areas
of the Priority 1 Wona Land System PEC that lies to the north (Biota 2012f; Figure 17). The
Wona Land System PEC comprises upland gilgai plains with tussock grasslands occurring
throughout the Chichester Range in the Chichester-Millstream National Park, Mungaroona
Range Nature Reserve and on adjacent pastoral leases (DEC 2012a). A series of
community types identified within the gilgai plains are susceptible to threats such as grazing,
or have constituent rare/restricted species (DEC 2012a). There is no suitable gilgai plains
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habitat for this PEC within the Development Envelope (M. Maier, Biota Environmental
Sciences, pers. comm. 2012).
Vegetation units mapped in the Development Envelope
Vegetation in the Development Envelope is largely typical of that occurring in similar habitats
elsewhere in the same section of the Hamersley and Fortescue Plains sub-regions; however,
some of the vegetation units recorded are considered to have elevated significance. These
are vegetation associated with Koodaideri spring, vegetation supporting E. camaldulensis
and/or E. victrix, areas of relatively dense Mulga vegetation, and vegetation associated with
the calcrete platform landform in the southern portion of the SIC (Table 8; Biota 2012f).
Vegetation of elevated significance in the MPA
Vegetation of elevated significance occurring within the MPA comprises 22 ha of mainly
Excellent condition vegetation associated with Koodaideri spring (D38; Table 8) and 17.6 ha
of Good condition P1 mulga vegetation located in two separate areas along the northern
boundary of the MPA (P1; Table 8). This vegetation of elevated significance comprises less
than 0.2% of the MPA.
Vegetation associated with Koodaideri spring (unit D38; Figure 21 to Figure 29) comprises a
mosaic of riparian vegetation types mainly in Excellent condition, although the northern parts
(where it opens out from the gully and onto the plain) are in Poor condition. This vegetation
is of moderate to high significance at a local scale. Spring features are not common in the
Pilbara region and some of the vegetation types recorded at Koodaideri spring, specifically
the Ficus virens communities, are likely to be rare in the region. Vegetation associated with
Koodaideri spring provides habitat for or supports Priority flora species such as the Priority 4
Rhynchosia bungarensis. Vegetation associated with the spring is comparatively rich in flora
species despite covering a relatively small area (22 ha) compared to other notable springs in
the region (Biota 2012f), with the large trees around the surface pools covering only about
3 ha (Bennelongia 2013).
Vegetation unit P1 comprises two areas of relatively dense Mulga vegetation at the
southernmost edge of broad Mulga plains fringing the Fortescue Marsh system (Figure 21 to
Figure 29). This vegetation is of significance as Mulga communities typically have high
species richness and have the potential to support rare and restricted flora species.
Vegetation unit P1 represents the “Valley floor Mulga” ecosystem at risk defined by Kendrick
(2003).
Vegetation of elevated significance in the WRC
Vegetation of elevated significance in the WRC comprises two vegetation units dominated by
the tree species E. victrix (D17 and D18; Table 8) and two vegetation units of relatively
dense Mulga vegetation (P9 and P11; Table 8). This vegetation of elevated significance
comprises less than 9% of the WRC.
Vegetation unit D17 comprises 256 ha of riparian vegetation in Good condition occurring in
several moderate-sized drainage lines in the western third of the WRC. Vegetation unit D18
comprises 9 ha of vegetation in Poor condition occurring in two minor drainage lines in the
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eastern third of the WRC (Figure 21 to Figure 29). These vegetation units represent the “all
major ephemeral water courses” ecosystem at risk defined by Kendrick (2003).
Vegetation unit P9 comprises 1,042 ha of Mulga vegetation in Very Good to Poor condition
occurring in two broad areas of flat clay plain in the central and eastern sections of the WRC.
Vegetation unit P11 comprises 1,798 ha of Mulga vegetation in Very Good to Very Poor
condition occurring in broad areas of clay plain through the eastern half of the WRC
(Figure 21 to Figure 29). These vegetation units represent the “Valley floor Mulga”
ecosystem at risk defined by Kendrick (2003) and are at the southern extent of a plain
supporting banded Mulga, which extends south of the Fortescue River system into the central
section of the WRC (Biota 2012f).
Vegetation of elevated significance in the SIC
Vegetation of elevated significance in the SIC includes six vegetation units (D28 through to
D33) occurring in moderate-sized to major drainage lines and supporting the tree species E.
camaldulensis and/or E. victrix. Vegetation units D28, D31 and D32 support
E. camaldulensis and E. victrix; units D29, D30 and D33 are dominated by E. victrix. These
vegetation units vary in condition from Poor to Excellent, and represent the “all major
ephemeral water courses” ecosystem at risk defined by Kendrick (2003) (Biota 2012f;
Table 8). Collectively, these vegetation units occupy 256 ha and comprise 2.1% of the SIC.
Other vegetation of elevated significance in the SIC includes 1,204 ha of vegetation in
Excellent condition associated with the calcrete platform landform in the southern SIC
(unit C1), and 888 ha of Mulga vegetation in Poor to Very good condition in several patches
through the southern two-thirds of the SIC (units P31 and P32). Vegetation associated with
the calcrete platform landform in the southern SIC is significant as it is uncommon in the
locality, supports large populations of the Priority 3 shrub Acacia subtiliformis and would also
provide suitable habitat for the Priority 3 herb Goodenia sp. East Pilbara (A.A. Mitchell PRP
727) (Biota 2012f). Vegetation units P31 and P32 represent the “Valley floor Mulga”
ecosystem at risk defined by Kendrick (2003) and support several Priority flora species,
including the Priority 3 species Goodenia sp. East Pilbara (A.A. Mitchell PRP 727),
Oldenlandia sp. Hamersley Station (A.A. Mitchell PRP 1479), Rostellularia adscendens var.
latifolia and Themeda sp. Hamersley Station (M.E. Trudgen 11431), and the Priority 4
species Goodenia nuda (Biota 2012f). Collectively, these vegetation units occupy 2,092 ha
and comprise 17.4% of the SIC.
Table 8: Vegetation units of elevated significance in the Development Envelope
Vegetation unit

Location

Condition

Extent

D38: Mosaic of riparian vegetation types

Rocky gully surrounding the

Mainly

22 ha

associated with a narrow gorge and spring,

Koodaideri spring, near the

Excellent;

The MPA

ranging from Eucalyptus. camaldulensis forest to K58W pit

northern

closed canopy Ficus virens communities

parts Poor

P1: Acacia aneura low open woodland over
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Vegetation unit

Location

Triodia lanigera very open hummock grassland

boundary of the MPA*

Condition

Extent

(southernmost edge of broad
Mulga plains fringing the
Fortescue Marsh system)
The WRC
D17: E. victrix scattered low trees over Acacia

Several moderate-sized drainage Good

tumida, Grevillea wickhamii, A. pyrifolia tall

lines in the western third of the

shrubland over *Cenchrus ciliaris scattered

WRC

256 ha

tussock grasses with Triodia epactia, T. pungens
scattered hummock grasses
D18: E. victrix open woodland over *C. ciliaris

Two minor drainage lines in the

open tussock grassland

eastern third of the WRC

P9: Acacia aneura low open woodland over

Two broad areas of flat clay plain Very Good 1,042 ha
in the central and eastern
to Poor

mixed herbland

Poor

9 ha

sections of the WRC

P11: Acacia aneura, A. pruinocarpa low open
woodland over *C. ciliaris, Chrysopogon fallax,

Broad areas of clay plain through Very Good 1,798 ha
the eastern half of the WRC
to Very

Eulalia aurea very open tussock grassland with

Poor

T. epactia, T. pungens very open hummock
grassland
The SIC
C1: E. socialis scattered low mallees to low open Calcrete platforms and plains in
mallee woodland over Triodia wiseana hummock the southern section of the SIC

Excellent

1,204 ha

grassland
D28: E. camaldulensis, E. victrix scattered trees Major drainage line along the
northern edge of the calcrete
to open forest over Cymbopogon procerus
scattered tussock grasses

Very Good 80 ha

platform in the southern third of
the SIC

D29: Eucalyptus victrix scattered trees over

Two moderate-sized drainage

Acacia tumida tall shrubland over *C. ciliaris

lines through gullies in the

open tussock grassland

northern section of the SIC

D30: E. victrix low open woodland over A. tumida Moderate-sized drainage line
tall open shrubland over Eulalia aurea, Themeda through a rocky gully in the
triandra, T. sp. Mt Barricade (M.E. Trudgen

northern section of the SIC

Poor

21 ha

Very Good 30 ha

to
Excellent

2471) very open tussock grassland
D31: E. victrix, E. camaldulensis woodland over Moderate-sized drainage line
Acacia tumida tall open shrubland over E. aurea, through a rocky gully in the
Themeda triandra, T. sp. Mt Barricade (M.E.

Very Good 8 ha

northern section of the SIC

Trudgen 2471) very open tussock grassland
D32: E. victrix, (E. camaldulensis) woodland over Single moderate-sized to major
Acacia pruinocarpa, A. pyrifolia scattered shrubs drainage line in the southern
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Vegetation unit

Location

Condition

Extent

Excellent

17 ha

658 ha

over Eulalia aurea very open tussock grassland section of the SIC
D33: E. victrix, E. xerothermica low open

Two moderate-sized drainage

woodland over Acacia maitlandii, A. bivenosa

lines through calcrete plains in

shrubland over Themeda triandra, Eriachne

the south-eastern section of the

tenuiculmis, Eulalia aurea open tussock

SIC

grassland with Triodia pungens very open
hummock grassland
P31: Acacia aneura, E. xerothermica low

Several patches through the

Poor to

woodland to low open forest over Triodia

southern two-thirds of the SIC

Very Good

pungens very open hummock grassland

(particularly on the western edge)

P32: A. aneura, E. xerothermica low open

Scattered patches through the

woodland to low open forest over Triodia

southern half of the SIC

Very Good 230 ha

wiseana scattered hummock grasses to very
open hummock grassland
* The Northern Extension Area comprises the portion of the MPA that will accommodate infrastructure including a rail
loop, stockpiles and plant (refer to Biota 2012d).

Ecosystems at risk were identified by Kendrick (2011) as those ecosystems which are either
inherently uncommon or restricted in nature, or significant due to factors like the possession
of unique features, genetic diversity, or the provision of important ecological functions. These
ecosystems are considered at risk of being disturbed or significantly altered due to
threatening processes at work in their range. Although these ecosystems currently have no
legal protection or formal acknowledgement of conservation significance, areas which
represent pristine or exceptional examples of ecosystems at risk should be afforded a higher
level of significance. While a number of communities across the Development Envelope
have been recognised as representing ecosystems at risk, and therefore of elevated
significance, few represent pristine or exceptional examples of these ecosystems.
Of the communities identified to be of significance within the various project areas, those
which are considered uncommon/unique, or are excellent representations of ecosystems at
risk and may possess additional unique features are considered to represent communities of
conservation significance. These are:
•

The Koodaideri spring community D38 within the MPA

•

Mulga communities P9 and P11 within the WRC

•

Calcrete platform community C1 and the D28 major ephemeral creekline community
(associated with the calcrete platform) within the SIC

•

Major ephemeral creekline community D31 within the SIC

•

Acacia aneura and Eucalyptus xerothermica communities P31 and P23 within the
SIC

Koodaideri Public Environmental Review Document

Page 100 of 413

13.2.3 Flora
A total of 758 native vascular flora species, from 203 genera belonging to 60 families, has
been recorded in the Development Envelope. Species richness was relatively high for the
SIC (and consequently for the Development Envelope as a whole). This high species
richness was most likely because of the large variety of habitats (and therefore vegetation
units) present, including rugged hilly terrain, gorges and gullies, major drainage lines
supporting riparian vegetation, Mulga plains, and calcareous and non-calcareous stony
undulating plains (Biota 2012c). Excluding the SIC, species richness for the WRC and MPA
components of the Development Envelope, when considered as individual survey areas, was
within the range expected for an area of similar size in the same locality (Biota 2012f).
13.2.3.1

Conservation significant flora

Threatened (Declared Rare) Flora
One species (Lepidium catapycnon; Hamersley Lepidium) listed under the WC Act as
Threatened (Declared Rare) Flora has been recorded in the Development Envelope.
L. catapycnon is also listed as Vulnerable under the EPBC Act. L. catapycnon is known from
a number of locations in the Hamersley Range and extends broadly from Tom Price across to
Newman (Biota 2012f). There are over 40 known populations of L. catapycnon through this
area, including one population located in Karijini National Park (M. Maier, Biota
Environmental Sciences, pers. comm. 2012).
Four populations (defined here as distinct groups of individuals separated from other such
groups by at least 500 m) comprising a total of 364 individuals of this species have been
recorded in the north-western section of the MPA. An additional population of 68 individuals
has been recorded approximately 3.5 km to the west of these four populations still within the
MPA. Another population of 22 individuals was recorded by Biota in April 2013 and is located
in the MPA approximately 1.3 km to the south and 200 m to the west of the population of 68
individuals (Figure 21 to Figure 29).
The broad locations where L. catapycnon has been recorded and extracted from the
Proponent’s flora database are provided in Section 21.4.
The current known extent of occurrence of L. catapycnon is between Tom Price and the
wider Hope Downs locality. A conservative estimate of the known species population across
this area is approximately 8,000 individuals (M. Maier, Biota Environmental Sciences, pers.
comm. 2012), excluding records not in the public domain, or occurrences that have not been
recorded due to an absence of survey. Therefore the total species population size is likely to
be considerably higher than this estimate.
Two other species listed under the WC Act as Threatened (Declared Rare) Flora are known
from the Pilbara region; Thryptomene wittweri and Aluta quadrata, neither of which has been
recorded nor is considered likely to occur anywhere in the Development Envelope.
Thryptomene wittweri is known from only high-altitude mountain tops in the Pilbara region
and suitable habitat does not occur in the Development Envelope for this species
(Biota 2012f). Aluta quadrata is known only from locations around the Paraburdoo locality,
approximately 165 km south-west of Koodaideri (Rye and Trudgen 2000).
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Priority flora
Priority flora are taxa that appear to be rare or threatened, but for which there is insufficient
information to properly evaluate their conservation significance at the present time. Fourteen
Priority flora species have been recorded in the Development Envelope. The majority of
occurrences were in the SIC and, to a lesser extent, the MPA. Only two Priority flora species
have been recorded in the WRC (Table 9). All Priority flora species recorded in the
Development Envelope have been recorded from locations elsewhere in the Pilbara and, in
some cases, other regions of WA (Biota 2012f). The locations of recorded Priority flora within
the Development Envelope are shown in Figure 21 to Figure 29.
Table 9: Priority flora species recorded in the Development Envelope

Species

Known distribution in the Development Envelope

The MPA
Vigna sp. central (M.E. Trudgen 1626)
(Priority 2)

Recorded at one un-specified* location

Nicotiana umbratica (Priority 3)

Recorded at one un-specified* location

Rostellularia adscendens var. latifolia
(Priority 3)

Recorded at one location in the MPA; also recorded in the
WRC and the SIC

Sida sp. Barlee Range (S. van Leeuwen
1642) (Priority 3)

Recorded at 13 locations (95 individuals)

Themeda sp. Hamersley Station (M.E.
Trudgen 11431) (Priority 3)

A single individual recorded; also recorded in the SIC

Eremophila magnifica subsp. magnifica
(Priority 4)

Recorded at three locations (47 individuals)

Rhynchosia bungarensis (Priority 4)

Recorded from seven populations (approximately 1,300
individuals); also recorded in the SIC

The WRC
Rostellularia adscendens var. latifolia
(Priority 3)

Recorded at one location in the WRC; also recorded in the
MPA and the SIC

Goodenia nuda (Priority 4)

Recorded at three locations in the WRC; also recorded in
the SIC

The SIC
Isotropis parviflora (Priority 2)

Recorded at two locations (0.1% quadrat cover)

Vittadinia pustulata (unconfirmed)
(Priority 2 if confirmed)

Individuals with morphology characteristic of Vittadinia
pustulata were recorded in four quadrats in the SIC (0.1%
quadrat cover). Taxonomic work is underway to determine
whether individuals recorded in the SIC either belong to V.
pustulata, or represent a new species

Acacia subtiliformis (Priority 3)

Recorded at 15 locations (over 2,000 individuals)

Goodenia sp. East Pilbara (A.A. Mitchell
PRP 727) (Priority 3)

Recorded at two locations (0.1% quadrat cover)
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Species

Known distribution in the Development Envelope

Gymnanthera cunninghamii (Priority 3)

A single individual recorded

Oldenlandia sp. Hamersley Station (A.A.
Mitchell PRP 1479) (Priority 3)

Recorded at one location (0.1% quadrat cover)

Rostellularia adscendens var. latifolia
(Priority 3)

Recorded at five locations in the SIC; also recorded in the
MPA and the WRC

Themeda sp. Hamersley Station (M.E.
Trudgen 11431) (Priority 3)

Recorded at four locations in the SIC; also recorded in the
MPA

Goodenia nuda (Priority 4)

Recorded at three locations in the SIC; also recorded in the
WRC

Rhynchosia bungarensis (Priority 4)

Recorded at 10 locations in the SIC (over 120 individuals);
also recorded in the MPA

* Location coordinates for Vigna sp. central (M.E. Trudgen 1626) and Nicotiana umbratica are
unavailable as these species were not listed as Priority taxa at the time of survey. Both species
recorded by the Proponent in 2007 (Biota 2012f).

Other flora species of interest
Eight flora taxa recorded from the Development Envelope were originally identified by Biota
(2012f) as being of potential conservation interest as they may represent new (undescribed)
taxa. Of these, three have recently been determined by Biota (2013a) to belong to common
flora species as follows:
•

The Amaranthus sp. (KOW 43-59) specimens have been confirmed to be
A. cochleitepalus (no special interest)

•

The Josephinia sp. specimens have been confirmed to be J. eugeniae (no special
interest)

•

The Haloragis ?gossei/maierae specimens have been confirmed to be H. gossei (no
special interest)

Of the remaining five taxa: three have been recorded from locations outside the Development
Envelope; two are known from only within the Development Envelope (Table 10). The
locations of flora species of interest within the Development Envelope are shown in
Figure 21 to Figure 29.
Two of the flora taxa of potential conservation interest recorded in the Development Envelope
have been confidently assigned to new phrase names and represent new taxa. These
species are Eulalia sp. (Three Rivers Station, B. Forsyth AQ6789133) and Sauropus sp.
Koodaideri detritals (J. Naaykens and J. Hurter JH 11213) (Table 10). In relation to Eulalia
sp. (Three Rivers Station, B. Forsyth AQ6789133), while this is recognised as a new taxa in
some states, it is not currently recognised as such in WA, but may be in the future. The
remaining taxa have not been definitively identified and could either be new taxa, or existing
named species. The conservation significance of all taxa is difficult to determine given the
lack of other collections.
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Further work is underway to resolve the taxonomic status and conservation significance of
specimens collected; Tribulus sp. and Oldenlandia sp. are currently undergoing further
identification at the WA Herbarium.
Table 10: Flora species of interest recorded in the Development Envelope

Species

Known distribution in the Development Envelope

The MPA
Eulalia sp. (Three
Rivers Station, B.
Forsyth AQ6789133)

Recorded at one location; also recorded in the WRC and SIC and outside the
Development Envelope

Sauropus sp.
Koodaideri detritals (J.
Naaykens and J. Hurter
JH 11213)

Recorded by Biota (2012a) at a single location and by the Proponent during
2011, 2012 and 2013. As at early June 2013, 596 individuals of Sauropus sp.
Koodaideri detritals have been recorded. Of these, 464 were recorded in the
MPA, and 132 were recorded outside and to the east of the MPA

The WRC
Eulalia sp. (Three
Rivers Station, B.
Forsyth AQ6789133)

Recorded at 12 locations in the WRC; also recorded in the MPA and SIC and
outside the Development Envelope

Tribulus sp.

A single individual recorded in the WRC during 2012; also recorded in April
2013 at two locations in the WRC and two locations north of the WRC in
regional sampling quadrats established in Mulga vegetation

The SIC
Eulalia sp. (Three
Rivers Station, B.
Forsyth AQ6789133)

Recorded at five locations in the SIC; also recorded in the MPA and WRC and
outside the Development Envelope

Euphorbia aff. australis Recorded at four locations in the SIC; also known from Nammuldi, over 170 km
(KOC-PL212)
west-north-west of Koodaideri (Biota 2013a)
Oldenlandia sp.

A single individual recorded in the SIC during 2011; also recorded in April 2013
at 10 locations in the SIC in the vicinity of the 2011 collection (total population
of over 1,000 individuals recorded)

Introduced flora species
Introduced flora species are widespread through the Development Envelope, with 18 species
recorded in completed surveys (Figure 33 and Figure 34). None are listed as Declared
Plants under the Biosecurity and Agricultural Management Act 2007; however, several are
environmental weeds according to the Draft Environmental Weed Strategy of Western
Australia (CALM 1999) and the DEC (2011) Invasive Plant Prioritisation Process weed list for
the Pilbara region. Although introduced and considered an environmental weed, Cenchrus
ciliaris (Buffel Grass) is extensively used and relied upon for grazing purposes on the
pastoral stations including those portions of pastoral stations intersected by the Development
Envelope.
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With regards to the key introduced flora species:
•

*Cenchrus ciliaris and to a lesser extent *C. setiger (Birdwood Grass) were
particularly prevalent in the MPA and WRC in drainage lines and associated
floodplains through the plains toward the north of the MPA

•

*Acetosa vesicaria (Ruby Dock) was recorded from single locations in the MPA and
the WRC

•

*Aerva javanica (Kapok Bush) was recorded frequently on loamy soils of plains in the
WRC and was also recorded occasionally in the MPA and SIC

•

*Chloris virgata (Feathertop Rhodes Grass) was recorded from four locations in
drainage areas scattered through the central section of the SIC
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Figure 33
Introduced flora species
recorded in the
Development Envelope Western Railway Corridor
Drawn: M.Swebbs
Date: June, 2013
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13.3

Assessment of potential impact, mitigation and residual impact

Potential impacts associated with the Proposal in relation to flora and vegetation were
identified by the EPA in the ESD as:
11

•

The Proposal involves the clearing of not more than 12,171 ha of native vegetation.
Vegetation clearing has the potential to cause loss of conservation significant flora
species and important vegetation communities

•

The Proposal has the potential to have an impact on the level of representation of
species and communities located on a portion of the Marillana Station pastoral lease,
which is earmarked for inclusion in the conservation reserve system post 2015

In addition, a number of indirect impacts have been identified by the EPA subsequent to the
finalisation of the ESD. The indirect impacts identified included reduced surface water flows
and groundwater drawdown affecting flora and vegetation and the Marillana 2015 Area, edge
effects such as spread of weeds, dust deposition on vegetation, and fragmentation/
disruptions to ecological linkages, as well as potential impacts to Lepidium catapycnon due to
proximity to proposed waste dumps, for example as a result of sediment-laden surface water
runoff.
13.3.1

Clearing of native vegetation and potential loss of important vegetation
communities
Vegetation clearing is an unavoidable component of mine development and infrastructure
construction. Clearing will be required to enable development of the mine pits, processing
facilities and associated infrastructure that were outlined in Section 5.2. The conceptual
layout of each element of the Proposal has been shown in Figure 6, Figure 7 and Figure 8.
Where practicable, the final mine site layout and infrastructure alignment will be designed to
minimise the clearing of areas containing vegetation of elevated conservation significance
subject to mine planning and engineering constraints.
The Development Envelope (Figure 2) covers 65,888 ha of which a maximum of 12,171 ha
is proposed to be cleared under the Proposal. Vegetation within the proposed clearing
footprint is largely typical of that occurring in similar habitats elsewhere in the same section of
the Hamersley and Fortescue Plains sub-regions. It was assessed to be in Very Poor to
Excellent condition (after Trudgen 1988).
An internal Ground Disturbance Authorisation will be obtained prior to commencing clearing
of vegetation. The boundaries of vegetation to be cleared will be clearly defined with ground
markings (e.g. flagging) or as spatial coordinates in Global Positioning System (GPS), thus
ensuring that personnel are aware of clearing limits prior to commencement of grounddisturbing activities.
Clearing within the MPA
Over two thirds of the proposed clearing will occur in the MPA; the upper limit of clearing
within the 19,188 ha MPA is 7,911 (representing approximately 41% of the MPA). Most

11

The ESD listed the potential impact of the Proposal as the clearing of not more than 13,360 ha; however, the

maximum extent of ground disturbance required for the Proposal has since been reduced.
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vegetation in the MPA is in Very Good to Excellent condition; however, some areas of
drainage line vegetation are in Poor to Very Poor condition (Biota 2012a).
Of the 15 vegetation units of elevated conservation significance occurring in the Development
Envelope, only two (D38 and P1; Table 8) are located in the MPA. One of these units is
associated with Koodaideri spring (vegetation unit D38). It is proposed to not mine within
50 m of the gorge at K58W that contains Koodaideri spring (and the mapped extent of
vegetation unit D38), and as such, the vegetation community in this area will be retained.
The other vegetation unit of significance within the MPA (vegetation unit P1) comprises
17.6 ha of Mulga vegetation in Good condition located in two areas (one 14.3 ha, the other
3.3 ha) located on the northern boundary of the MPA (Figure 21 to Figure 29). Mine pits,
waste dumps, or infrastructure will not be sited over vegetation unit P1 (Figure 6). Topsoil
stockpiles are currently located in close proximity to the eastern 3.3 ha area of P1, but these
are relocatable and will not be required until K38W is developed around 2030. Vegetation
unit P1 represents the southernmost extent of an area of continuous broad Mulga plains
fringing the Fortescue Marsh system (Biota 2012f) and extends well beyond the Development
Envelope in this area.
Clearing within the WRC
The upper limit of clearing within the 34,697 ha WRC is 4,014 ha (approximately 12% of the
WRC) and comprises clearing for railway infrastructure and for borrow. The Conceptual
Borrow Investigation Areas (Figure 7) depict the areas from which borrow may be sourced.
The final selection and development of borrow areas will seek to minimise disturbance to
vegetation units D17, D18, P9 and P11, and to avoid as much as possible the priority listed
flora (Priority 3 and 4) and the flora species of interest recorded in the WRC. All borrow
source locations will be selected and finalised following geotechnical investigations. Borrow
pits that are not to be retained for ongoing maintenance purposes within the WRC will be
rehabilitated upon the completion of construction.
The majority of vegetation in the WRC occurs on plains and varied from Excellent to Very
Poor condition; substantial areas of vegetation occurs in drainage lines and associated
floodplains and varied from Very Good to Poor condition; and relatively small areas of
vegetation occurs on stony hills and ranged from Excellent to Very Good condition
(Biota 2012e).
Some of the mapped extent of four vegetation units of elevated conservation significance will
be cleared in the WRC: D17 in Good condition; D18 in Poor condition; P9 in Very Good to
Poor condition; and, P11 in Very Good to Very Poor condition. Approximately 17% of the
mapped extent within the Development Envelope of vegetation unit P9 will be cleared; less
than 10% of the mapped extent within the Development Envelope of the remaining
vegetation units of elevated conservation significance occurring in the WRC (units D17, D18,
and P11), will be cleared (Table 11). This clearing is for the development of the railway and
borrow pits in the WRC. While clearing of these vegetation units will reduce their local
occurrence, the majority of their mapped extent in the Development Envelope will remain.
The final selection and development of borrow areas will seek to minimise disturbance to
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vegetation units D17, D18, P9 and P11. All borrow source locations will be selected and
finalised following geotechnical investigations.
The establishment of a railway in the WRC poses some risk of drainage shadow impacts on
downslope mulga vegetation to the north of the corridor. Drainage design for the WRC
railway will be discussed with the DEC to review siting and sizing of culverts to reduce the
risk of drainage shadow.
Clearing within the SIC
Disturbance in the SIC will be associated with the construction of power lines, water
pipelines, communication towers and road access. The upper limit of clearing within the SIC
is 246 ha (approximately 2% of the SIC). The majority of the vegetation in the SIC is in Very
Good to Excellent condition; some drainage lines support substantial numbers of introduced
flora species and are in Good to Poor condition (Biota 2012c).
Nine vegetation units of elevated conservation significance occur in the SIC (units C1, D28–
D33, P31, P32). These units varied in extent, from as little as 8 ha for vegetation unit D31 to
over 1,200 ha for unit C1, and vary from Poor to Excellent condition (Table 8). Vegetation
unit P32 will not be cleared for the Proposal; clearing of the majority of the remaining
vegetation units will be less than approximately 10% of their mapped extent within the
Development Envelope (Table 11). This clearing is for the development of power, water and
road infrastructure. While clearing of these vegetation units will reduce their local
occurrence, the majority of their mapped extent in the Development Envelope will remain.
Vegetation clearing will remove approximately 29% of unit D31 and approximately 10% of
unit D29 (Table 11; Figure 35). These vegetation units are both riverine units occurring in
moderate sized creeklines in gullies in the northern SIC, consisting of Eucalyptus victrix
scattered trees to mixed E. camaldulensis and E. victrix woodlands (Biota 2012f). While D29
was assessed as being in Poor condition, these vegetation units supported most occurrences
in the Development Envelope of the Priority 4 species Rhynchosia bungarensis (Biota 2012f).
The somewhat higher percentage of clearing impacts on these units is more a function of the
arbitrary extent to which they have been locally mapped due to the Biota (2012f) survey
extent. Aerial photography suggests it is likely that these same vegetation units have greater
extents in the dissected landscape of the immediate area, and the proportional clearing
would be reduced if these were more fully mapped (G. Humphreys, Biota Environmental
Sciences, pers. comm. 2013).
Table 11: Area of significant vegetation units proposed to be cleared
Disturbance footprint
Vegetation unit

Total extent mapped in
Development Envelope

Extent in proposed

Percentage of extent mapped

disturbance footprint

in Development Envelope

The MPA
D38

22 ha

0 ha

-

P1

17 ha

0 ha

-
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Disturbance footprint
Vegetation unit

Total extent mapped in
Development Envelope

Extent in proposed

Percentage of extent mapped

disturbance footprint

in Development Envelope

The WRC
D17

256 ha

5 ha

2%

D18

9 ha

0.7 ha

8.1%

P9

1,042 ha

174 ha

16.7%

P11

1,798 ha

126 ha

7%

C1

1,204 ha

16 ha

1.3%

D28

80 ha

1 ha

1.8%

D29

21 ha

2 ha

10.5%

D30

30 ha

2 ha

7%

D31

8 ha

2.4 ha

28.7%

D32

100 ha

1 ha

1%

D33

17 ha

1.6 ha

9.4%

P31

658 ha

1 ha

0.1%

P32

230 ha

0 ha

-

The SIC

13.3.2
13.3.2.1

Potential loss of conservation significant flora species

Threatened (Declared Rare) Flora

The design of the conceptual layout in the MPA (Figure 6) has been cognisant of the
presence of Lepidium catapycnon populations in the Development Envelope. L. catapycnon
does not occur on any of the mine pits or associated potential disturbance footprint.
Infrastructure such as waste dumps has been sited to avoid known and recorded populations
of L. catapycnon. Further, all recorded populations in the MPA of L. catapycnon have been
designated as 'areas of special protection from ground disturbance' and therefore excised
from the ground disturbance footprint.
Lepidium catapycnon is now known to be more widespread than when it was originally listed
under the EPBC Act, with over 40 known populations in the Hamersley Ranges between Tom
Price and Newman. Rio Tinto’s Priority Flora database shows records from Tom Price,
Yandicoogina, Brockman, Hope Downs, Rhodes Ridge and Wonmunna; these locations have
not been disturbed and are protected through Rio Tinto’s GIS ‘Avoidance-Exclusion’ dataset
(Section 21.4).
There is limited potential for Lepidium catapycnon to be indirectly affected by changes to
natural hydrological flows and runoff from waste dumps. All waste dumps at Koodaideri will
be constructed in accordance with the Rio Tinto Iron Ore Landform Design Guidelines to
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ensure they: are safe and stable; are considered aesthetically compatible with the
surrounding landscape; support native vegetation; are free draining and non-polluting; and,
meet an agreed post mining land use. The Rio Tinto Iron Ore Landform Design Guidelines
are provided as an appendix to the draft Koodaideri Closure Plan (Appendix 8).
Surface water management structures and flow control measures, including engineering
culverts, environmental culverts, riprap pads, ditches and levees will be implemented where
required to replicate natural drainage patterns in proximity to known and recorded Lepidium
catapycnon populations in the MPA. Natural flow lines will be maintained wherever
practicable. Appropriate design and management of waste dumps will ensure that risks of
contamination of surface water are minimised. The design of waste dumps will incorporate
water management features to reduce the potential for sediment-laden surface water runoff.
On-site drainage structures will be stabilised to minimise erosion. Stormwater will be directed
to sedimentation traps to reduce sediment loads in surface water discharged off-site. The
structures will be monitored regularly in accordance with the Hydrological Processes and
Inland Waters Environmental Quality Management Plan contained in the OEMP
(Appendix 6).
13.3.2.2

Priority flora

The Priority flora species recorded in the Development Envelope occur relatively broadly
throughout the Pilbara and, in some cases, other regions of WA, such as the Carnarvon and
Gascoyne regions. In most cases, these species have also been previously recorded in
nearby areas at numerous locations ranging from 150 m to 80 km outside the Development
Envelope (Table 12).
Clearing will result in the loss of some individuals of Priority flora. All species affected are
widespread through the Pilbara and known from numerous populations (Table 12).
Avoidance of all Priority flora locations is not possible; however, provisions for avoiding
disturbance to known locations of Priority flora will be applied during design planning to
minimise the number of individuals that will be subject to disturbance. The final mine site
layout and infrastructure alignment will be designed to minimise the number of individuals of
Priority flora disturbed.
Table 12: Potential impacts to Priority flora species recorded in the Development Envelope

Species

Potential impact

The MPA
1

Vigna sp. central
(M.E. Trudgen 1626)
(Priority 2)

Within the MPA, this species has been recorded at one un-specified location.
The potential loss of this population will result in a reduction in the local
occurrence of the species; however, given its broader distribution, impacts to the
species at a regional level are unlikely. This species is known from three widelyseparated locations in the eastern Pilbara, central southern Pilbara and near
Onslow (DEC 2012b) and has been previously recorded by the Proponent
outside the Development Envelope at three locations approximately 40 km south
of the western end of the WRC

Nicotiana umbratica
(Priority 3)

Within the MPA, this species has been recorded at one un-specified location.
The potential loss of this population will result in a reduction in the local
occurrence of the species; however, given its broader distribution, impacts to the
species at a regional level are unlikely. This species is known from several
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locations in the Chichester and Hamersley sub-regions of the Pilbara
(DEC 2012b) and is widespread from roughly Rocklea to Marble Bar (M. Maier,
Biota Environmental Sciences, pers. comm. 2012). It has been previously
recorded by the Proponent outside the Development Envelope at two locations
approximately 80 km south of the western end of the WRC

Rostellularia
adscendens var.
latifolia (Priority 3)

Within the MPA, this species has been recorded at one location; within the
WRC, this species has been recorded at one location; within the SIC, this
species has been recorded at five locations distributed east-west across the
width of the SIC. All records of this species have been avoided by the proposed
disturbance footprint

Sida sp. Barlee Range Within the MPA, 45 individuals of this species were recorded across 12 locations
(S. van Leeuwen
during initial surveys (Biota 2012f). Of these, 40 individuals across 12 locations
1642) (Priority 3)
are located within the proposed disturbance footprint. An additional 50
individuals were recorded at one location in the MPA during the survey
conducted by Biota in April 2013. There will be a reduction in the local
occurrence of the species; however, given its broader distribution, impacts to the
species at a regional level are unlikely. This species is known from numerous
locations in the Gascoyne and Pilbara regions (DEC 2012b) and has been
previously recorded by the Proponent outside the Development Envelope at one
location in the vicinity of Rio Tinto’s Yandicoogina operation, two locations
approximately 40 km south-west of the southern end of the SIC and over 300
locations 30–80 km south of the western end of the WRC. This species is
prevalent throughout the Paraburdoo area stretching up through the area of Rio
Tinto’s Brockman 2 and Brockman Syncline 4 operations into the northern
Hamersley Ranges and across to the eastern Hamersley Ranges
Themeda sp.
Hamersley Station
(M.E. Trudgen 11431)
(Priority 3)

The potential loss of a single individual recorded in the MPA will not affect the
local or regional occurrence of this species. Within the SIC, this species has
been recorded at four locations; all of which are outside the proposed
disturbance footprint. If the single individual record in the MPA is lost, there will
be a reduction in the local occurrence of the species; however, given its broader
distribution, impacts to the species at a regional level are unlikely. This species
is known from numerous locations in the Chichester, Fortescue, Hamersley and
Roebourne sub-regions of the Pilbara (DEC 2012b) and has been previously
recorded by the Proponent outside the Development Envelope at one location at
Rio Tinto’s Yandicoogina operation, one location 34 km south-west of the SIC
and 64 locations 20–60 km south of the western end of the WRC. Identification
of this species is questionable with most identifications relying on vague and
subjective characteristics so in some cases, these records (including those in
the Development Envelope) may be the common Themeda triandra

Eremophila magnifica Within the MPA, 47 individuals of this species have been recorded across three
subsp. magnifica
locations. Of these, only a single individual is located in the proposed
(Priority 4)
disturbance footprint. The loss of this individual will not affect the local or
regional occurrence of this species given its broader distribution and its relative
abundance outside but in proximity to the Development Envelope. This species
is known from numerous locations in the Fortescue and Hamersley sub-regions
of the Pilbara (DEC 2012b) and has been previously recorded by the Proponent
outside the Development Envelope at 87 locations in the vicinity of Rio Tinto’s
Yandicoogina operation, 10 locations 15–30 km south-west of the southern end
of the SIC and over 350 locations ranging from 50–80 km south of the WRC
Rhynchosia

Within the MPA, approximately 1,300 individuals of this species have been
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bungarensis
(Priority 4)

recorded across seven populations, including 1,240 individuals recorded in
vegetation associated with Koodaideri spring; within the SIC, approximately 120
individuals of this species have been recorded across 10 locations. Of these,
only four individuals are located within the proposed disturbance footprint. The
vast majority of individuals have been protected through the designation of an
‘area of special protection from ground disturbance’ around the vegetation
associated with Koodaideri spring. The loss of these four individuals will not
affect the local or regional occurrence of the species given its broader
distribution, its relative abundance outside but in proximity to the Development
Envelope, and the protection of approximately 95% of the individuals recorded in
the MPA. This species is known from numerous locations in the Carnarvon,
Gascoyne and Pilbara regions (DEC 2012b) and has been previously recorded
by the Proponent outside the Development Envelope at a location 2 km east of
the SIC and at seven locations 17–25 km south of the western end of the WRC.
Rio Tinto’s Priority Flora database indicates there are 450 records of
Rhynchosia bungarensis which account for 4,400 individuals

The WRC
Rostellularia
adscendens var.
latifolia (Priority 3)

Refer to discussion under ‘The MPA'

Goodenia nuda
(Priority 4)

Of the three populations of this species recorded in the WRC, one will be
avoided by the proposed disturbance footprint; the remaining two populations
are located in the Conceptual Borrow Investigation Areas and may be disturbed
by the Proposal. The final selection and development of borrow areas will seek
to minimise disturbance to these populations. Of the three populations recorded
in the SIC, only one will be disturbed. The loss of individuals of this species will
not affect the local or regional occurrence of the species given its broader
distribution and its relative abundance outside but in proximity to the
Development Envelope. This species is widespread throughout the Pilbara and
is also known from the Gascoyne region (DEC 2012b). It has previously been
recorded in the locality, including 15–19 km east of the SIC (Biota 2012c) and at
Hamersley Station to the west of the Development Envelope (Biota 2012p), as
well as by the Proponent at 59 locations 5–50 km south of the WRC

The SIC
Isotropis parviflora
(Priority 2)

Within the SIC, this species has been recorded at two locations, both of which
are located outside the proposed disturbance footprint. This species is known
from the Hamersley sub-region of the Pilbara and the ‘Tanami P1’ sub-region of
the Tanami (DEC 2012b). Voucher specimens exist from locations north-west
and south-east of the Development Envelope and hence the records from the
SIC are within the species’ known range (Biota 2012f). The Proponent will
undertake further searches in 2013 for Isotropis parviflora in the vicinity of the
current recordings within the Development Envelope to confirm the presence of
any additional populations

Vittadinia pustulata
Individuals with morphology characteristic of Vittadinia pustulata have been
(unconfirmed)
recorded at four locations in the SIC. All locations are outside the proposed
(Priority 2 if confirmed) disturbance footprint. Similar individuals have been previously recorded at six
locations approximately 45 km south of the WRC (Biota 2011). These records
(if confirmed) together comprise the only known occurrences in the Pilbara of V.
pustulata and represent a major range extension compared to the current
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vouchered distribution of this species. Taxonomic work is underway to
determine whether individuals recorded in the SIC either belong to V. pustulata,
or represent a new species. Specimens of this species have been vouchered
with the WA Herbarium from only the interior of WA (Biota 2012f)

Acacia subtiliformis
(Priority 3)

Over 2,000 individuals of this species have been recorded across 15 locations
distributed east-west across the width of the SIC. All individuals have been
avoided by the proposed disturbance footprint. This species is known from
numerous locations in the Hamersley sub-region of the Pilbara (DEC 2012b),
including approximately 1 km east of the southern section of the SIC and to the
south near Hope Downs, where it is abundant on calcrete plains (Biota 2012f).
This species has also been recorded by the Proponent at 11 locations
approximately 150 m to 4 km from and east of the SIC (greater than 9,000 total
individuals) and at five locations in the vicinity of Rio Tinto’s Yandicoogina
operations (approximately 400 total individuals)

Goodenia sp. East
Pilbara (A.A. Mitchell
PRP 727) (Priority 3)

Within the SIC, this species has been recorded at two locations within the
eastern branch of the SIC, but is extensively distributed beyond and to the east
of the SIC. The two locations within the SIC are outside the proposed
disturbance footprint. This species is known from numerous locations in the
Gascoyne and Pilbara regions (DEC 2012b) and has been previously recorded
by the Proponent at over 500 locations 15–20 km south of Rio Tinto’s
Yandicoogina operation, 24 locations approximately 200 m to 4 km east of the
southern end of the SIC and 33 locations 30–80 km south of the western end of
the WRC

Gymnanthera
cunninghamii
(Priority 3)

A single individual of this species has been recorded in the SIC. This individual
was located outside the proposed disturbance footprint and will not be disturbed
by the Proposal. This species is widespread (but rarely collected) and known
from several locations in the Carnarvon, Great Sandy Desert and Pilbara
regions (DEC 2012b)

Oldenlandia sp.
Hamersley Station
(A.A. Mitchell PRP
1479) (Priority 3)

This species has been recorded at one location in the western branch of the
SIC, outside the proposed disturbance footprint. Therefore, this species will not
be affected by the Proposal. There are nine FloraBase records for this species
in the Chichester and Hamersley sub-regions of the Pilbara (DEC 2012b). Other
records exist from the Hamersley Station flats, approximately 21 km south of the
western end of the WRC (Biota 2012p), and approximately 38 km north of the
eastern end of the WRC (Biota 2004a). This species has also been recorded by
the Proponent at one location (over 100 individuals) 3 km east of the SIC and 22
locations 20–50 km south of the western end of the WRC

Rostellularia
adscendens var.
latifolia (Priority 3)

Refer to discussion under ‘The MPA'

Themeda sp.
Refer to discussion under ’The MPA’
Hamersley Station
(M.E. Trudgen 11431)
(Priority 3)
Goodenia nuda
(Priority 4)

Refer to discussion under ‘The WRC’

Rhynchosia
bungarensis

Refer to discussion under 'The MPA'

Koodaideri Public Environmental Review Document

Page 115 of 413

Species

Potential impact

(Priority 4)
1

Vigna sp. central (M.E. Trudgen 1626) and Nicotiana umbratica were recorded in the MPA in 2007; however,
location coordinates for records of these species are unavailable as these species were not listed as Priority taxa at
the time of survey

13.3.2.3

Other flora taxa of interest

Of the additional taxa of conservation interest that have been recorded from the Development
Envelope, the majority have been recorded at locations outside the proposed disturbance
footprint and will not be disturbed for the Proposal. Some individuals of Eulalia sp. (Three
Rivers Station, B. Forsyth AQ6789133), Tribulus sp. and Sauropus sp. Koodaideri detritals
(J. Naaykens & J. Hurter JH 11213) will be cleared for the Proposal. Eulalia sp. (Three
Rivers Station, B. Forsyth AQ6789133) has been collected from a location 300 km south of
the Development Envelope, and is considered to be poorly collected rather than genuinely
rare (Biota 2012f). The recently recognised Sauropus sp. Koodaideri detritals (J. Naaykens
& J. Hurter JH 11213) was initially recorded in the MPA; however, further collections have
recorded approximately 600 individuals including over 460 individuals within the MPA and
over 130 individuals outside and to the east of the MPA (outside the Development Envelope).
Many records in the MPA occur outside and to the south (up slope) of the proposed
disturbance footprint. Only nine individuals occur within the proposed mine pits, with a total
of 391 in the wider potential disturbance area. The remaining 64 individuals within the MPA
are unlikely to be affected (Table 13).
Table 13: Potential impacts to flora taxa of interest recorded in the Development Envelope

Taxon

Potential impact

MPA
Eulalia sp. (Three
Rivers Station, B.
Forsyth AQ6789133)

This taxon has been recorded at one location in the MPA, five locations in the
SIC and 12 locations in the WRC. Of these: three locations in the SIC and two
in the WRC are located outside the proposed disturbance footprint and will not
be disturbed for the Proposal; one location in the SIC and two in the WRC are
located inside the proposed disturbance footprint; and, one location in each of
the MPA and SIC, and eight locations in the WRC are located in areas that may
potentially be disturbed for the proposal. This taxon has also been recorded
outside the Development Envelope at Three Rivers Homestead approximately
300 km south of Koodaideri (Biota 2012f), and at Caves Creek and Duck Creek
on Hamersley Station. The taxon appears to have a broad distribution; it is
likely to be poorly collected rather than genuinely rare (Biota 2012f)

Sauropus sp.
Koodaideri detritals (J.
Naaykens and J. Hurter
JH 11213)

Individuals represent an undescribed taxon that is currently being described by
Dr Ian Telford (of the University of New England) in conjunction with Jeremy
12
Naaykens (of Rio Tinto) . Subsequent to the Biota (2012a) survey, further
collections have been made by the Proponent during 2011, 2012 and 2013 to
assist with the description and classification of this taxon. As at early June
2013, 596 individuals of Sauropus sp. Koodaideri detritals have been recorded
within a 30 km section of the northern boundary of the Hamersley Ranges. Of
these, 132 individuals (22%) occur outside and to the east of the MPA and will

12

Sauropus sp. Koodaideri detritals is soon to be formally named Synostemon hamersleyensis.
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not be disturbed for the Proposal. Of the 464 individuals recorded within the
MPA, only nine are within the proposed and defined pits, 391 occur in adjacent
areas which may potentially be disturbed (mainly in the area of possible
mineralisation), and 64 are located outside the proposed disturbance footprint
(Figure 36).
Further surveys are scheduled to be undertaken by Rio Tinto during 2013 to
attempt to extend the known range and the population size of this species.
Presently, this species is known from a 30 km section of the northern boundary
of the Hamersley Ranges. While the number of records located inside the MPA
outweighs the number found outside, this disparity is not a result of actual
distribution, but is a product of survey effort. It is apparent from previous
targeted survey work, that further survey work outside the MPA is likely to
identify a large number of additional records. Although a large amount of
survey work has been completed in this region of the Hamersley Ranges, most
of this has been associated with iron ore deposits lower in the range system or
in valleys where channel iron deposits occur and therefore not within habitats
likely to support Sauropus sp. Koodaideri detritals. At a finer scale, most
records in the MPA occur outside and to the south (up slope) of the proposed
mine pit disturbance footprint in and around gullies with outcropping rock at
elevations between 500 m and 700 m. Most records in the MPA occur within
the area of potential mineralisation, but many records are outside this potential
disturbance area
Following the original finding of this taxon in the MPA, a detailed study of the
area where it was first identified was conducted. Through this detailed study;
the application of a strong knowledge of the areas within the Koodaideri MPA
which have received detailed searches, combined with a full assessment of the
habitat preferences observed in the original location, led to the determination of
areas to target in the search for additional populations. The ensuing targeted
survey was driven by the identification of three key factors. Firstly, an apparent
preference of this taxon for habitat within the 500-700 m range of elevation (and
more commonly in the 550-650 m range). Secondly, the observation of
geological correlation with substrates broadly categorised as belonging to the
Joffre member of the Brockman Iron Formation. Thirdly a preference for
vegetation typically dominated by Eucalyptus leucophloia (and others), and if
present in areas exposed to fire, lacking a significant spinifex component. In
relation to the geological connection to the Joffre member, this correlation was
not always valid, but was for the most part, and in the areas where it was not
valid, it was conceivable that the geological mapping used may be inaccurate at
the finer scale. In areas where fine scale geological mapping was not available
(such as beyond the MPA), it was noticed that coarse ferrous conglomerate
formations such as the common detrital formations presented significant
correlation with Sauropus presence. A habitat characterisation and ensuing
survey work for Sauropus sp. Koodaideri detritals has led to a reasonable
degree of confidence that the majority of populations occurring on and around
the MPA have been identified, and that no additional significant populations are
present on the ore body.
The loss of some of the individuals recorded in the MPA will reduce the local
occurrence of this taxon there, but given the number of known records beyond
the proposed disturbance footprint and outside and to the east of the MPA, and
the amount of identified habitat still to be surveyed (with additional records
expected to be found), the Sauropus population is not anticipated to be
significantly affected. Furthermore, suitable habitat exists for this taxon to the
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west of the MPA in Karijini National Park on the northern edge of the
Hamersley Range, to the north-east and north-west of the Munjina (Auski)
Roadhouse. The Proponent and its consultant have searched a portion of this
area for the taxon, and despite the lack of additional recordings from this work,
it is deemed highly likely that populations are present within Karijini National
Park (J. Naaykens, Rio Tinto, pers. comm. 2012)

WRC
Eulalia sp. (Three
Rivers Station, B.
Forsyth AQ6789133)

Refer to discussion under 'The MPA'

Tribulus sp.

One specimen belonging to the genus Tribulus recorded in the WRC could not
be definitively identified as it exhibited unusual morphology (Biota 2012f). This
specimen was associated with Vegetation unit P11 in the WRC, which together
with Vegetation unit P9 in the WRC comprises the southern extent of a plain
supporting banded Mulga, which extends from the Development Envelope
north to the Fortescue River system (Biota 2012f). It was considered likely that
additional specimens of Tribulus sp. would occur outside the Development
Envelope elsewhere throughout this area of Mulga vegetation, and this was
confirmed during additional survey work in April 2013, which recorded the taxon
at two locations in the WRC and two locations north of the WRC in regional
sampling quadrats established in Mulga vegetation (Biota 2013a). Of the three
individuals recorded in the WRC, two are located within 50 m of the proposed
railway centreline and will be disturbed for the Proposal; the third is located in
the Conceptual Borrow Investigation Areas and may be disturbed by the
Proposal.

SIC
Eulalia sp. (Three
Rivers Station, B.
Forsyth AQ6789133)

Refer to discussion under 'The MPA'

Euphorbia aff. australis Individuals recorded at four locations in drainage lines and calcrete plains in the
(KOC-PL212)
southern section of the SIC appear to represent a distinct taxon previously
unrecorded and currently known from only the Development Envelope
(Biota 2012f). These individuals are located outside the proposed disturbance
footprint and will not be disturbed by the Proposal. Subsequent to completion
of surveys at Koodaideri, specimens apparently matching the Euphorbia aff.
australis (KOC-PL212) taxon have been identified by Biota from material
collected near Nammuldi, over 170 km west-northwest of Koodaideri
(Biota 2013a). The Nammuldi specimens are from 11 locations associated with
creek monitoring sites on Caves and Duck Creek. This taxon is therefore no
longer considered to be restricted in range
Oldenlandia sp.

The single specimen recorded in the SIC possibly represents a new entity as it
did not key to any named species (Biota 2012f), although the specimen
appears to match one other specimen in the WA Herbarium from Purnululu
National Park in the Kimberley, over 1,000 km north-east of Koodaideri
(Biota 2013).
The location in the SIC where the specimen was recorded is outside the
proposed disturbance footprint. The specimen was recorded from a calcrete
plain supporting vegetation unit C1 in the southern section of the SIC. The
taxon may potentially occur in association with other similar calcrete habitat in
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the locality. This species was also recorded in April 2013 at 10 additional
locations in the SIC in the vicinity of the original collection. The total population
is estimated at over 1,000 plants and occurs over approximately 8 ha

13.3.3

Representation of species and communities on a portion of the Marillana
2015 Area
Parts of the eastern end of the WRC and the northern and central portions of the MPA
intersect an area of the Marillana pastoral lease (herein ‘the Marillana 2015 Area’) that has
been earmarked for inclusion in the conservation reserve system following the partial
resumption of pastoral leases in 2015 (Figure 17). The Marillana 2015 Area covers
75,277 ha, of which approximately 12,786 ha (17%) is intersected by the Development
Envelope.
The distribution of vegetation communities and flora species has not been mapped across
the approximately 62,439 ha (83%) portion of the Marillana 2015 Area located outside the
Development Envelope (with the exception of vegetation units defined by Beard 1975a, b). It
is therefore not possible to evaluate specifically the extent to which the representation in the
conservation reserve system of species and communities will be affected by the exclusion of
the portion intersecting the Development Envelope.
Land systems (after Van Vreeswyk et al. 2004) with which species and communities are
associated, however, do provide a broad indication of likely distribution across the Marillana
2015 Area. Land systems are distinct units of land distinguished on the basis of topography,
geology, soils and vegetation (Van Vreeswyk et al. 2004). For the purposes of this
assessment, the potential impact of the Proposal to the representation in the conservation
reserve system of species and communities located on the Marillana 2015 Area has been
predicted based on the impact to the land systems with which these species and
communities are associated (Table 14).
Based on the geographic information system mapping layers provided in Van Vreeswyk et al.
(2004), three land systems occur in the area intersected by the Development Envelope and
the Marillana 2015 Area: Boolgeeda, Newman and Jamindie (Table 14 and Figure 11). The
extent of each of these land systems in the Marillana 2015 Area is 21,342 ha (Boolgeeda),
3,311 ha (Newman) and 9,948 ha (Jamindie). The proportion of such intersected by the
Development Envelope is 44% (Boolgeeda; 9,438 ha), 68% (Newman; 2,240 ha) and 12%
(Jamindie; 1,160 ha). Within the indicative disturbance footprint, a total of 8% (Boolgeeda;
1,785 ha) and 40% (Newman; 1,310 ha) is intersected. No part of the Jamindie land system
is intersected by the indicative disturbance footprint (Table 14). As a coarse assessment,
this represents the predicted maximum reduction in representation of those species and
communities associated with the Boolgeeda, Newman and Jamindie land systems within the
Marillana 2015 Area as a result of the Proposal.
In a broader sub-regional/regional context, the predicted maximum reduction in the
representation in the existing and future proposed conservation reserve system is much less.
Substantial areas of the Boolgeeda, Newman and Jamindie land systems are conserved in
Karijini National Park, which lies approximately 25 km west of the MPA with some portions
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adjacent and south of the WRC (Figure 17; Table 14). Mungaroona Range Nature Reserve,
located approximately 35 km north of the WRC, also provides for the conservation of a
portion of the Boolgeeda land system (Figure 17; Table 14).
A portion of the Development envelope intersects the southern portion of the ex-part Mt
Florance pastoral lease. This area was purchased by the DEC in 2000 for addition to Karijini
National Park and is currently Unallocated Crown Land managed by the DEC. It, along with
other areas earmarked for inclusion in the conservation reserve system in 2015 (portions of
the Hamersley and Juna Downs pastoral leases) will provide for the conservation of
significant areas of both the Boolgeeda and Newman land systems (Figure 17; Table 14). In
the context of the substantial areas already conserved in Karijini National Park and
Mungaroona Range Nature Reserve, and the areas of the Marillana, Mt Florance, Hamersley
and Juna Downs pastoral leases earmarked for inclusion in the conservation reserve system,
the maximum per cent reduction in the Boolgeeda, Newman and Jamindie land systems as a
result of the Proposal is 5%, 1% and 4% respectively.
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Figure 36
Locations of
Sauropus sp. Koodaideri
detritals (J. Naaykens and
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recorded in 2011,
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Table 14: Extent of the Boolgeeda, Newman and Jamindie land systems currently conserved and proposed for future conservation

Extent in Marillana 2015 Area*

Extent in
Extent in
Extent in Juna
Extent in
Extent in exHamersley 2015 Downs 2015 Karijini National Mungaroona
part Mt
Park
Range Nature
Area*
Area*
Florance
Reserve
pastoral lease*

Total extent

Extent
intersected
by the
Development
Envelope

Extent
intersected by
the indicative
disturbance
footprint
(approx)

Boolgeeda: stony lower
slopes and plains below hill
systems supporting hard
and soft spinifex
grasslands and Mulga
shrublands

21,342 ha

9,385 ha (44%)

1,785 ha (8%)

5,231 ha

16,079 ha

18,610 ha

124,884 ha

281 ha

Newman: rugged jaspilite
plateaux, ridges and
mountains supporting hard
spinifex grasslands

3,311 ha

2,240 ha (68%)

1,310 ha (40%)

5,624 ha

5,592 ha

12,531 ha

233,437 ha

Does not occur

Jamindie: stony hardpan
plains and rises supporting
groved Mulga shrublands,
occasionally with spinifex
understorey

9,948 ha

1,160 ha (12%)

0 ha

Does not occur

Does not occur

Does not occur

19,238 ha

Does not occur

Land system

* The Marillana, Hamersley and Juna Downs 2015 Areas refer respectively to the portions of the Marillana, Hamersley and Juna Downs pastoral leases earmarked for inclusion in the
conservation reserve system in 2015. The ex-part Mt Florance pastoral lease was purchased by the DEC in 2000 for addition to Karijini National Park.
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13.3.4

Effects of reduced surface water flows on flora and vegetation, and a portion
of the Marillana 2015 Area
Changes to surface hydrology have the potential to affect flora and vegetation communities,
including conservation significant flora, vegetation of elevated conservation significance, and
flora and vegetation communities occurring within the portion of the Marillana 2015 Area
overlapping the Development Envelope. A number of engineering measures will be
implemented to manage these potential impacts, including surface water management
infrastructure such as levees around pits, diversion drains around waste dumps and culverts
under roads. Where practicable, these management measures will maintain surface water
drainage regimes by diverting surface water flows around infrastructure and into downstream
drainage lines.
In relation to the vegetation community associated with Koodaideri spring (vegetation
unit D38), diversions into drainage lines will include the unnamed creek on which Koodaideri
spring occurs and the western arm of the gorge separating the main K58W pits and its
satellite pit near Koodaideri spring. The diversions should assist in maintaining adequate
water supply to the (D38) vegetation community within the gorge. An adaptive management
strategy relevant to the Koodaideri spring will also be prepared as part of the OEMP
(Appendix 6). This plan includes measures as required to maintain a significant proportion
of the pre-development surface water flow regime to the wetland environment through the
use of engineered surface water diversions. Environmental values, including vegetation
unit D38, will be further protected by not mining within 50 m of the gorge that contains
Koodaideri spring, thereby maintaining a 50 m wide façade around the gorge/spring. The
façade will protect some of the pre-mining surface water pathways and maintain the physical
habitat near the spring.
A comprehensive monitoring and response program will be a key component of the adaptive
management strategy. Further details on the impacts and management of surface and
ground water in relation to Koodaideri spring is provided in Sections 15.3.3 and 15.5.
The establishment of a railway in the WRC poses some risk of drainage shadow impacts on
downslope Mulga vegetation to the north of the corridor. Drainage for the WRC railway will
be designed in consultation with the DEC with particular reference to siting and sizing of
culverts to minimise the risk of drainage shadow affecting Mulga vegetation to the north of
the WRC.
13.3.5

Effect of groundwater drawdown on flora and vegetation, and a portion of the
Marillana 2015 Area
Only minor dewatering is required for the Proposal and abstracted water will not be disposed
to the environment. Impacts from dewatering on local and regional groundwater systems are
therefore likely to be minimal and considered unlikely to affect flora species and vegetation
communities that may be reliant on these.
The depth to water across the ore body varies between 80 mBGL to 100 mBGL, with a
required drawdown of up to 30 m in the deepest sections of the pits. Off-site discharges will
not occur, unless required under emergency circumstances. Mining is proposed to not
extend below the water table at the K58W pit; dewatering will therefore not occur at K58W
adjacent to vegetation unit D38.
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Groundwater abstraction for potable water supply is unlikely to negatively affect local or
regional groundwater systems or vegetation communities reliant on these as abstraction
rates will be in accordance with established maximum sustainable yields.
13.3.6 Introduction and/or spread of weeds
Weeds can spread into natural environments by many vectors, including wind, water, and the
movement of soils, people, vehicles, machinery and fauna (including native animals and
stock). The most relevant of these in relation to the Proposal are vehicle and earth
movements, particularly during construction. Weeds are often able to rapidly invade
locations subject to disturbance, land clearing and/or altered fire regimes, and can smother
and replace native plants and dominate and simplify natural ecosystems.
The most common areas within the Development Envelope in which weeds were recorded
were in drainage lines and associated floodplains through the plains towards the north of the
MPA, and on loamy soils of plains in the WRC.
Weed management measures will be implemented in accordance with the Flora and
Vegetation Management Plan contained in the OEMP (Appendix 6) and the CEMP to
minimise the risk of weed introduction and spread.
Weed management measures to be implemented as part of the Proposal include:
•
•
•
•
•

Identifying the extent and abundance of target weed species occurring within the
Proposal area
Reporting new infestations as they are discovered
Controlling weed infestations in disturbed areas as part of an annual control program,
as required
Implementing weed hygiene procedures for mining machinery entering and leaving
the Proposal area
Restricting and managing access to areas of retained vegetation in the Development
Envelope

Ground disturbance and poor waste management can result in the increase in numbers or
introduction of weeds. These potential impacts will be mitigated through implementation of
the Flora and Vegetation Management Plan and Terrestrial Fauna and Subterranean Fauna
Management Plan in the OEMP (Appendix 6).
13.3.7 Effects of dust
Dust deposition on vegetation from the Proposal is likely to be restricted to immediate
peripheral vegetation and will be mitigated by periodic high rainfall events, which would
remove built-up materials on leaves. As per much of the vegetation in the Pilbara, native
vegetation in the area is also expected to be reasonably tolerant to dust deposition and would
not be at risk of physiological impacts. Background dust levels in the vicinity of the Proposal
area are high relative to urban areas in the south-west of WA. Located in the arid Pilbara
region, dust lift off occurs naturally from sparsely vegetated landscapes.
The Proposal will be implemented in accordance with the Rio Tinto Environmental Standard:
Air Quality Control, which provides a systematic process for identifying and minimising air
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pollutant emissions and their potential impacts. In accordance with this standard, dust
generated within the Proposal area will be controlled by implementing the following
management measures:
•
•
•
•
•
•

Clearing work areas only as they are required
Minimising exposed surfaces by progressively rehabilitating disturbed areas no
longer in use
Applying water sprays to reduce dust and maintaining ore moisture content
Applying water, or appropriate suppressants, to haul roads, working surfaces and
stockpiles as required
Implementing speed limits to minimise dust being generated from roads
Scheduling blasting activities to coincide with favourable weather conditions,
wherever possible

13.3.8

Fragmentation of vegetation communities and flora habitat / loss of
ecological linkages
The clearing of vegetation communities is not anticipated to cause any significant
fragmentation of vegetation communities and flora habitat, or disruptions to ecological
linkages. The Proposal components will fragment vegetation communities and flora habitat
to an extent, including those within the Marillana 2015 Area. Of the Proposal components,
the WRC and SIC have the relative greater potential to fragment vegetation communities or
habitat due to their linear nature and length; however, the separation distances involved are
not large enough to affect processes such as pollination or dispersal. Acacia and Eucalyptus
species are generally pollinated by insects or birds, and these would be expected to easily
traverse the cleared areas along the WRC and SIC. Grasses including Triodia species are
wind pollinated; the Proposal infrastructure will not disrupt wind flows to the extent that
significant disruptions to pollination would occur. The minimum of vegetation within the
Marillana 2015 Area will be cleared, with vegetation surrounding infrastructure retained.
At a larger scale, the Development Envelope is completely surrounded by relatively unaltered
rangelands (Table 7). The Development Envelope contains vegetation communities and
flora habitats that are contiguous with the surrounding landscape, including habitats (based
on land systems) that are likely to extend into the nearby Karijini National Park (Figure 11).
Based on the distribution of land systems, vegetation communities and flora habitats
occurring in the Development Envelope are likely to be well represented in Karijini National
Park and connectivity will remain between the Park and intact habitats outside the
Development Envelope.

13.4

Cumulative impacts

13.4.1 Scope of cumulative impact assessment
Potential cumulative impacts to vegetation and flora have been assessed in consideration of
the following projects or operations:
•

Yandicoogina Junction Southeast Mine (EP Act Assessment No. 1590; Rio Tinto)

•

Hope Downs 1 Iron Ore Mine Expansion (EP Act Assessment No. 1308; Rio Tinto –
managed)
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•

Hope Downs 4 Iron Ore Mine (EP Act Assessment No. 1738; EPBC Act Ref
2008/4636; Rio Tinto – managed)

•

IO Direct Shipping Iron Ore Project (EP Act: Not Assessed - Public Advice Given 29
August 2012; FMG)

•

Cloudbreak Iron Ore Mine (EP Act Assessment No. 1577; EPBC Act Ref 2005/2205;
FMG)

•

Cloudbreak Life of Mine (EP Act Assessment No. 1848; EPBC Act Ref 2010/5696;
FMG)

•

Christmas Creek Mine - Water Management Scheme (EP Act Assessment No. 1873;
EPBC Act Ref 2010/5706; FMG)

•

Solomon Iron Ore Project/Pilbara Iron Ore and Infrastructure Project (EP Act
Assessment No. 1841; EPBC Act Ref 2010/5567; FMG)

•

Pilbara Iron Ore and Infrastructure Project - Railway Stage A (EP Act Assessment
No. 1505; FMG)

•

Pilbara Iron Ore and Infrastructure Project - Railway Stage B (EP Act Assessment
No. 1520; EPBC Act Ref 2004/1897; FMG)

•

Roy Hill 1 Iron Ore Mining Project Stage 1 (EP Act Assessment No. 1589; EPBC Act
Ref 2008/4624; Roy Hill)

•

Roy Hill 1 Iron Ore Mining Project Stage 2 (EP Act Assessment No. 1822; EPBC Act
Ref 2008/4624; Roy Hill)

•

Marillana Iron Ore Project (EP Act Assessment No. 1781; EPBC Act Ref 2011/5892;
Brockman)

•

Phil's Creek Iron Ore Mine (EBPC Act Ref 2009/5107; Iron Ore Holdings)

•

Iron Valley Iron Ore Project (EP Act Assessment No. 1905; EPBC Act Ref
2012/6458; Iron Ore Holdings)

•

FerrAus Pilbara Project (EP Act Assessment No. 1908; EPBC Act Ref 2011/6036;
Atlas Iron)

•

Marillana Creek (Yandi) (EP Act Assessment No. 1555; BHPB)

•

Jinidi Iron Ore Mine (EP Act Assessment No. 1904; EPBC Act Ref 2012/6299;
BHPB)

•

Mining Area C (EP Act Assessment No. 1108; BHPB)

13.4.2 Cumulative impacts to Mulga vegetation
Potential loss of Mulga vegetation was noted for 11 of the 20 projects considered in the
cumulative impact assessment (including the Koodaideri Proposal); insufficient information
was available in the documentation reviewed for a further seven projects to enable their
inclusion in the cumulative impact assessment, and Mulga vegetation was not present at two
projects (Table 15). Of the approximately 644,893 ha of Mulga vegetation that has been
Koodaideri Public Environmental Review Document

Page 127 of 413

mapped for the 11 projects, approximately 30,013 ha will be disturbed, which represents
approximately 4.7% of the mapped extent (Table 15). Important to note is that it was not
possible based on the available information to determine the extent of overlap (if any)
between areas of Mulga vegetation mapped for different projects.
Table 15: Potential cumulative impacts to Mulga vegetation

Mulga vegetation
Project

Reference

Area
mapped

Area disturbed*

Koodaideri (vegetation units P1,
P9, P11, P31, P32)

3,745 ha

301 ha

This document

Yandicoogina Junction Southeast
Mine

1,180 ha

335 ha

Biota (2004b); EPA (2005b);
Strategen (2005)

Hope Downs 1 Iron Ore Mine
Expansion

1,964 ha

319 ha

Ecologia (1997); Hope Downs
Management Services Pty Ltd
(2000)

Hope Downs 4 Iron Ore Mine

NA

1

NA

1

Mattiske (2008a, b); Strategen
(2010)

IO Direct Shipping Iron Ore Project

NA

2

NA

2

OEPA (2012a)

Cloudbreak Iron Ore Mine

43,565 ha

3,781 ha

Environ Australia (2005a)

Cloudbreak Life of Mine

54,994 ha

10,750 ha

ENV (2010); FMG (2012)

Christmas Creek Mine - Water
Management Scheme

19,657 ha

600 ha

Solomon Iron Ore Project/Pilbara
Iron Ore and Infrastructure Project

25 ha

8 ha

FMG (2010b)

Pilbara Iron Ore and Infrastructure
Project - Railway Stage A

NA

3

FMG (2010b)

Pilbara Iron Ore and Infrastructure
Project - Railway Stage B

484,500 ha

8,915 ha

Environ Australia (2005b)

Roy Hill 1 Iron Ore Mining Project
Stage 1

6,120 ha

1,879 ha

Roy Hill (2009)

Roy Hill 1 Iron Ore Mining Project
Stage 2

NA

3

4

NA

NA

4

Marillana Iron Ore Project

6,134 ha

Phil's Creek Iron Ore Mine

NA

Iron Valley Iron Ore Project

0 ha

0 ha

FerrAus Pilbara Project

23,009 ha

2,777 ha

Marillana Creek (Yandi)

0 ha

0 ha

Jinidi Iron Ore Mine

NA
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5

6

348 ha

NA

NA

5

6

ENV (2011); FMG (2010a);
FMG (2011)

EPA (2009b)

Brockman Resources
(undated)
Mattiske (2008c); URS (2009)
URS (2012)
Strategen (2012)
EPA (2005c)
BHPBIO (2011)
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Mulga vegetation
Project

Area
mapped

Mining Area C
TOTAL

NA

7

644,893 ha

Reference
Area disturbed*
NA

7

Woodward-Clyde (1997)

30,013 ha (4.7%)

* Area disturbed includes area cleared and area affected by altered surface water regimes and groundwater
mounding. 1 Mulga vegetation included vegetation types M1, M2, M3, M6, S1, S2, X5 and X6 (Mattiske 2008a, b;
Strategen 2010); however, the area of these vegetation types mapped and proposed to be disturbed was not
2
quantified. Only the OEPA (2012a) public advice was available at the time of assessment. Insufficient information
was provided in that advice to enable the IO Direct Shipping Iron Ore Project to be included in the cumulative impact
3
assessment. Insufficient information was provided in the documents reviewed for the Pilbara Iron Ore and
Infrastructure Project - Railway Stage A project to enable inclusion of this project in the assessment of cumulative
impacts to Mulga vegetation. 4 The EPA (2009b) Report states that Mulga plains habitat with pockets of Acacia
aneura over scattered low shrubs and tracts of bare gravel plain occupies 85% of the Roy Hill 1 Iron Ore Mining
Project Stage 2 project area; however, the Report does not state the size of the project area. Further, the EPA
(2009b) Report does not state the area of such Mulga plains habitat to be disturbed for the project. 5 Vegetation type
S2 comprises Mulga vegetation (Mattiske 2008c); however, details were not provided in the documentation reviewed
on the area mapped and area proposed to be disturbed. 6 Vegetation types 1a, 1c, 2b, and 3b comprise Mulga
vegetation (BHPBIO 2011); however, details were not provided in the documentation reviewed on the area of these
vegetation types mapped and proposed to be disturbed. 7 Vegetation types 2, 3, 5, and 12 comprise Mulga
vegetation (Woodward-Clyde 1997); however, details were not provided in the documentation reviewed on the area
of these vegetation types mapped and proposed to be disturbed.

13.4.3

Cumulative impacts to vegetation supporting Eucalyptus camaldulensis
and/or E. victrix
Potential loss of vegetation supporting Eucalyptus camaldulensis and/or E. victrix (i.e.
groundwater dependent vegetation) was noted for 12 of the 20 projects considered in the
cumulative impact assessment (including the Koodaideri Proposal); insufficient information
was available in the documentation reviewed for a further seven projects to enable their
inclusion in the cumulative impact assessment, and; groundwater dependent vegetation was
not present at one project (Table 16). Of the approximately 14,451 ha of vegetation
supporting E. camaldulensis and/or E. victrix that has been mapped for the 12 projects
considered, approximately 2,571 ha will be disturbed (including clearing and significant
impacts due to groundwater drawdown), which represents approximately 18% of the mapped
extent (Table 16). Important to note is that it was not possible based on the information
available at the time of the cumulative impact assessment to determine the extent of overlap
(if any) between areas of groundwater dependent vegetation mapped for different projects.
Table 16: Potential cumulative impacts to vegetation supporting Eucalyptus camaldulensis and/or E. victrix

Vegetation supporting
Eucalyptus camaldulensis
and/or E. victrix

Project

Reference

Area
mapped

Area disturbed*

Koodaideri (vegetation units D17,
D18, D28, D29, D30, D31, D32,
D33, D38)

543 ha

16 ha

This document

Yandicoogina Junction Southeast
Mine

223 ha

4 ha

Biota (2004b); EPA (2005b);
Strategen (2005)

Hope Downs 1 Iron Ore Mine

161 ha

10 ha

Ecologia (1997); Hope Downs

Koodaideri Public Environmental Review Document

Page 129 of 413

Vegetation supporting
Eucalyptus camaldulensis
and/or E. victrix

Project

Area
mapped

Reference

Area disturbed*

Expansion

Management Services Pty Ltd
(2000)

Hope Downs 4 Iron Ore Mine

NA

1

NA

1

Mattiske (2008a, b); Strategen
(2010)

IO Direct Shipping Iron Ore Project

NA

2

NA

2

OEPA (2012a)

Cloudbreak Iron Ore Mine

824 ha

119 ha

Environ Australia (2005a)

1,429 ha

473 ha

ENV (2010); FMG (2012)

Christmas Creek Mine - Water
Management Scheme

938 ha

82 ha

ENV (2011); FMG (2010a);
FMG (2011)

Solomon Iron Ore Project/Pilbara
Iron Ore and Infrastructure Project

505 ha

123 ha

FMG (2010b)

Pilbara Iron Ore and Infrastructure
Project - Railway Stage A

NA

3

NA

3

FMG (2010b)

Pilbara Iron Ore and Infrastructure
Project - Railway Stage B

NA

4

NA

4

Environ Australia (2005b)

Roy Hill 1 Iron Ore Mining Project
Stage 1

2,587 ha

568 ha

EPA (2009b); Roy Hill (2009)

Roy Hill 1 Iron Ore Mining Project
Stage 2

2,591 ha

353 ha

EPA (2009b)

Marillana Iron Ore Project

308 ha

19 ha

Brockman Resources
(undated)

Phil's Creek Iron Ore Mine

NA

Iron Valley Iron Ore Project

114 ha

0 ha

FerrAus Pilbara Project

4,228 ha

804 ha

Marillana Creek (Yandi)

NA

6

NA

7

NA

8

Cloudbreak Life of Mine

Jinidi Iron Ore Mine
Mining Area C
TOTAL

5

14,451 ha

NA

5

Mattiske (2008c); URS (2009)
URS (2012)
Strategen (2012)

NA

6

EPA (2005c)

NA

7

BHPBIO (2011)

NA

8

Woodward-Clyde (1997)

2,571 ha (18%)

* Area disturbed includes area cleared and area affected by groundwater drawdown. 1 Both Eucalyptus
camaldulensis and E. victrix were present in the Hope Downs 4 project area (vegetation types C1, C2, and C4;
Mattiske 2008a, b); however, the area of vegetation supporting these species was not provided in the documentation
reviewed. 2 Only the OEPA (2012a) public advice was available at the time of assessment. Insufficient information
was provided in that advice to enable the IO Direct Shipping Iron Ore Project to be included in the cumulative impact
assessment. 3 Insufficient information was provided in the documents reviewed for the Pilbara Iron Ore and
Infrastructure Project - Railway Stage A project to enable inclusion of this project in the assessment of cumulative
impacts to vegetation supporting E. camaldulensis and/or E. victrix. 4 Both E. camaldulensis and E. victrix were
present in the Pilbara Iron Ore and Infrastructure Project - Railway Stage B project area; however, the area of
vegetation types supporting these species was not provided in the documentation reviewed. 5 Vegetation type C1
supported both E. camaldulensis and E. victrix (Mattiske 2008c); however, details were not provided in the
documentation reviewed on the area mapped and area proposed to be disturbed. 6 Groundwater dependent
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vegetation supporting E. camaldulensis and E. victrix was recorded in the Marillana Creek (Yandi) project area
(EPA 2005c), but the area of such was not quantified in the documentation reviewed. 7 Both E. camaldulensis and
E. victrix were present in the Jinidi Iron Ore Mine project area (vegetation type 1a; BHPBIO 2011); however the area
of vegetation supporting these species was not provided in the documentation reviewed. 8 Both E. camaldulensis
and E. victrix were present in the Mining Area C project area (vegetation type 13; Woodward-Clyde 1997); however
the area of vegetation supporting these species was not provided in the documentation reviewed.

13.4.4 Cumulative impacts to vegetation associated with calcrete
Impacts to vegetation associated with calcrete were generally not noted in the projects
considered in the cumulative impact assessment. Potential loss of vegetation associated
with calcrete was noted for only one other project (Hope Downs 1 Iron Ore Mine Expansion)
in addition to the Koodaideri Proposal (Table 17). Of the approximately 3,201 ha of
vegetation associated with calcrete mapped for these two projects, approximately 260 ha will
be disturbed, which represents approximately 8% of the mapped extent (Table 17).
Important to note is that it was not possible based on the information available at the time of
the cumulative impact assessment to determine the extent of overlap (if any) between areas
of vegetation associated with calcrete mapped for different projects.
Table 17: Potential cumulative impacts to vegetation associated with calcrete

Vegetation associated with
calcrete
Project

Reference
Area
mapped

Area disturbed

1,204 ha

16 ha

This document

0 ha

0 ha

Biota (2004b); EPA (2005b);
Strategen (2005)

Hope Downs 1 Iron Ore Mine
Expansion

1,997 ha

244 ha

Hope Downs 4 Iron Ore Mine

NA

1

NA

1

Mattiske (2008a, b); Strategen
(2010)

IO Direct Shipping Iron Ore Project

NA

2

NA

2

OEPA (2012a)

Cloudbreak Iron Ore Mine

0 ha

0 ha

Environ Australia (2005a)

Cloudbreak Life of Mine

0 ha

0 ha

ENV (2010); FMG (2012)

Christmas Creek Mine - Water
Management Scheme

0 ha

0 ha

ENV (2011); FMG (2010a);
FMG (2011)

Solomon Iron Ore Project/Pilbara
Iron Ore and Infrastructure Project

0 ha

0 ha

FMG (2010b)

Pilbara Iron Ore and Infrastructure
Project - Railway Stage A

0 ha

0 ha

FMG (2010b)

Pilbara Iron Ore and Infrastructure
Project - Railway Stage B

0 ha

0 ha

Environ Australia (2005b)

Roy Hill 1 Iron Ore Mining Project
Stage 1

0 ha

0 ha

EPA (2009b); Roy Hill (2009)

Roy Hill 1 Iron Ore Mining Project

0 ha

0 ha

EPA (2009b)

Koodaideri (vegetation unit C1)
Yandicoogina Junction Southeast
Mine
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Vegetation associated with
calcrete
Project

Reference
Area
mapped

Area disturbed

Marillana Iron Ore Project

0 ha

0 ha

Brockman Resources
(undated)

Phil's Creek Iron Ore Mine

0 ha

0 ha

Mattiske (2008c); URS (2009)

Iron Valley Iron Ore Project

0 ha

0 ha

URS (2012)

FerrAus Pilbara Project

0 ha

0 ha

Strategen (2012)

Marillana Creek (Yandi)

0 ha

0 ha

EPA (2005c)

Jinidi Iron Ore Mine

NA

Mining Area C

0 ha

0 ha

3,201 ha

260 ha (8%)

Stage 2

TOTAL

3

NA

3

BHPBIO (2011)
Woodward-Clyde (1997)

1

Vegetation associated with calcrete was recorded, but not quantified for the Hope Downs 4 Iron Ore Mine (Mattiske
2008a, b). 2 Only the OEPA (2012a) public advice was available at the time of assessment. Insufficient information
was provided in that advice to enable the IO Direct Shipping Iron Ore Project to be included in the cumulative impact
3
assessment. Vegetation associated with calcrete was recorded, but not quantified in the documentation reviewed
for the Jinidi Iron Ore Mine (vegetation type 1g; BHPBIO 2011).

13.5

Consideration of climate change

The substantial range in predictions for biophysical change (refer to Section 6.1.1) magnifies
the difficulty in predicting the response of ecosystems and individual species to climate
change. If there is uncertainty in predicting shifts in regional temperature and rainfall
patterns, then the accuracy of predicting response in Pilbara biological systems, the natural
history of which is often poorly known, is clearly also very limited.
Despite the limitations, the communities and species that could be most affected by reduction
in summer rain, and total annual rain, combined with increase in average temperature, can
still be considered. Some Pilbara flora species and vegetation types, are reliant on more
mesic or sheltered habitats than others. Such biota are often relictual, having persisted in the
Pilbara in these refugial niches since past, more tropical periods. As a consequence, they
are also often amongst the taxa with narrower preferred ranges of occurrence and lower
tolerance of drier conditions. It is possible that regional climatic changes could lead to these
species and communities being placed under greater threat should climate change eventuate
at the more extreme end of the spectrum of current predictions.
The Pilbara flora species and vegetation types most at risk from climate change would likely
be those that occur in mesic or refugial habitats. Typically, these are ecological niches where
higher moister levels are retained in the soil and habitats somewhat more sheltered from
temperature and evaporation extremes. Locations such as deep gorges and gullies, springs,
seeps and other shallow groundwater fed systems, which includes the vegetation community
at Koodaideri spring, are examples. The Koodaideri spring supports a vegetation community
and specific flora species that have established due to reasonably reliable surface water flow
over a long period of time. The spring also supports aquatic invertebrates and vertebrates
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such as the Star Finch and Pilbara Olive Python, which favour such fluvial habitats.
Hydrogeological investigations suggest the superficial spring flow is maintained by the
recharge of relatively shallow groundwater flow by rainfall events in the local catchment. If
the frequency and magnitude of such events were to decrease due to climate change, then
the key hydrological input sustaining the vegetation type would also be diminished. It is
possible that this could lead to the contraction or eventual loss of this ecological community.
However, considered on an aerial extent, the majority of the floristic communities within the
Development Envelope may be less susceptible to small changes in climate. Many of the
species occur in very arid and hot areas, such as hilltops and extensive stony plains, and are
strongly adapted to these conditions. Many plants are xerophytic (reliant on soil pore water
rather than surface or ground water). The tolerance limits of the Pilbara arid biota are
unknown, but these species and communities have persisted through repeated hot summer
periods in multiple drought years in the past. It is possible that some species would be
disadvantaged if less tolerant and a shift in community structure could occur if worst case
climate predictions eventuate, but it is perhaps unlikely that entire arid-adapted communities
would be lost.
It is worth considering that the above has largely reviewed the possible consequences of
worst case of a 4°C temperature increase and 24% rainfall decrease by 2070 (IOCI 2012).
The range of climate change predictions also includes other scenarios, and if average
temperature increases by only 3°C or less by 2070, combined with a reduction in annual
rainfall of 9%, but with extreme events remaining unchanged, then ecological responses in
Pilbara taxa may be less pronounced. Increased temperature and unchanged peak rainfall
events would be more similar to that currently experienced further north of the Pilbara, and
some sub-tropical and tropical affinity species and communities could be advantaged.
It is extremely difficult to provide confident predictions on the potential impacts from climate
change on conservation significant flora and vegetation. A precautionary approach is to
assume that species and communities that occur as tropical relictual taxa in the Pilbara, or
are strongly reliant on mesic, groundwater or surface water fed habitats, may be at increased
risk and under greater environmental pressure by 2070. Many such species and
communities are, however, already identified currently as threatened. These observations
therefore re-emphasise this elevated conservation value and highlight the importance of
appropriate environmental management of water and temperature sensitive natural systems.

13.6

Key management actions

Flora and vegetation values in the Development Envelope will be protected through
implementation of measures in accordance with the Flora and Vegetation Management Plan
contained in the OEMP (Appendix 6). Key management measures include:
•

Avoiding the vegetation unit of elevated conservation significance associated with
Koodaideri spring (unit D38) in the MPA. It is proposed to not mine within 50 m of
the gorge at K58W that contains Koodaideri spring (and the mapped extent of
vegetation unit D38) and as such the vegetation community and ecological values of
this area will be retained
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•

Avoiding the vegetation unit of elevated conservation significance (Mulga vegetation,
unit P1) within and on the northern boundary of the MPA. No mine pit, waste dump
or infrastructure will be sited on this area of Mulga vegetation

•

Avoiding known and recorded populations in the MPA of Lepidium catapycnon

•

Siting borrow pit locations in the WRC to minimise disturbance to vegetation units
D17, D18, P9 and P11, and to avoid as much as possible the priority listed flora
(Priority 3 and 4) and the flora species of interest recorded in the WRC

•

Restricting clearing to the extent approved by clearly marking clearing areas and
obtaining internal ground disturbance authorisation for areas to be cleared in
accordance with the internal Approvals Request System

•

Utilising existing disturbed areas for facilities such as laydown areas used during
resource evaluation programs in preference to additional clearing of native vegetation

•

Designing the drainage for the WRC railway in consultation with the DEC to minimise
the risk of drainage shadow affecting Mulga vegetation to the north of the WRC

•

Minimising the number of individuals of Priority flora and other flora species of
interest to be disturbed through provisions applied during design planning

•

Implementing environmental inductions and environmental training for all personnel
to improve awareness of their legal obligations and ensure flora and fauna protection

•

Flagging in the field indicating avoidance areas and permitted clearing areas to assist
with the prevention of un-approved disturbance

•

Recording GPS coordinates of observed Threatened flora species during
implementation of the Proposal

•

Mapping the distribution and abundance of target weed species, undertaking weed
control as required, and implementing weed hygiene measures

•

Implementing fire management measures

Disturbed areas will be progressively rehabilitated with native flora species. Measures
relating to rehabilitation of disturbed areas will be implemented in accordance with the draft
Koodaideri Closure Plan (Appendix 8).
The Proponent has well-established ground disturbance procedural requirements for its
Pilbara mining operations. These are administered by a company Approvals Coordination
Officer (ACO). With respect to vegetation protection, the following items are required before
any ground is disturbed:
•

Legal title to the tenure or some other legal right to access the ground to carry out the
proposed work

•

A flora survey for Threatened (Declared Rare) Flora and Priority flora species

•

An internal review of the proposed work to determine environmental approvals
required
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•

Appropriate governmental approval to disturb vegetation, including Part IV approvals
or native vegetation clearing permits, as per the EP Act

The Proponent adopts a leading practice approach to vegetation protection and
management, has received industry awards for its environmental data storage and approvals
request management systems. GPS-linked digital information systems are used to guide
field personnel so that they avoid environmentally-sensitive areas.

13.7

Predicted outcome

Although some impacts to flora and vegetation values will occur, the Proposal is unlikely to
result in any significant or irreversible impacts to flora and vegetation values in accordance
with EPA objectives. After mitigation and management measures have been applied, it is
expected that the Proposal will result in the following residual outcomes in relation to
vegetation and flora:
•

No loss of vegetation unit D38 associated with the Koodaideri spring; the Koodaideri
spring and associated vegetation unit D38 will be designated as an 'area of special
protection from ground disturbance' and therefore excluded from the ground
disturbance footprint; it is proposed to not mine within 50 m of the gorge at K58W
that contains Koodaideri spring (and the vegetation unit D38) and as such the
vegetation community and ecological values of this area will be retained

•

No loss of mulga vegetation unit P1 recorded in the MPA, or vegetation unit P32
recorded in the SIC

•

No loss of known and recorded individuals of Lepidium catapycnon (Hamersley
Lepidium); areas in the MPA where these individuals have been recorded will be
designated as 'areas of special protection from ground disturbance' and therefore
excluded from the ground disturbance footprint

•

Protection of many of the recorded populations of Sauropus sp. Koodaideri detritals
(J. Naaykens and J. Hurter JH 11213); the areas outside the potential area of
mineralisation will be designated as 'areas of special protection from ground
disturbance' and therefore excluded from the ground disturbance footprint

•

Clearing of up to 12,171 ha of vegetation over the life of the Proposal, comprising up
to 7,911 ha within the MPA, 4,014 ha within the WRC and 246 ha within the SIC.
The majority of vegetation proposed to be cleared is typical of that occurring in
similar habitats elsewhere in the same section of the Hamersley and Fortescue
Plains sub-regions

•

Clearing of portions of vegetation units of elevated conservation significance,
including vegetation supporting Eucalyptus camaldulensis and/or E. victrix, areas of
relatively dense Mulga vegetation, and vegetation associated with the calcrete
platform landform in the southern SIC; clearing will comprise less than 10% of the
mapped extent within the Development Envelope of the majority of vegetation units
of elevated conservation significance

•

Clearing within the Marillana 2015 Area. The Marillana 2015 Area is approximately
75,277 ha, of which approximately 12,786 ha (17%) is intersected by the
Development Envelope; of this Marillana 2015 Area that is within the Development
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Envelope, 2,174 ha (or 17%) will be within the disturbance footprint or 3,096 ha (or
24%) if the full extent of borrow pit polygons were developed
•

Removal of some individuals of Priority flora species and other flora species of
interest

•

Progressive rehabilitation of areas disturbed by the Proposal using native flora
species to restore some of the pre-disturbance flora and vegetation values (refer to
Section 16)
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14.

Terrestrial fauna and subterranean fauna
14.1

Key statutory requirements, environmental policy and guidance

14.1.1 EPA objective
The EPA has applied the following objective for the Proposal to its assessment of terrestrial
fauna and subterranean fauna:
“To maintain representation, diversity, viability and ecological function at the species,
population and assemblage level.”
14.1.2 Regulatory framework
The legislation relevant to the Proposal with respect to the protection of fauna values and the
above EPA objective are the same as those presented as being relevant to the protection of
flora and vegetation values in Section 13.1.2.
14.1.3 Relevant guidelines and policy
The following guidelines and international agreements are relevant to the Proposal with
respect to the protection of terrestrial and subterranean fauna and the above EPA objective:
•

EPA Position Statement No. 3: Terrestrial Biological Surveys as an Element of
Biodiversity Protection (EPA 2002a)

•

EPA Guidance Statement No. 20: Sampling of Short Range Endemic Invertebrate
Fauna for Environmental Impact Assessment in WA (EPA 2009a)

•

EPA Guidance Statement No. 54: Guidance for the Assessment of Environmental
Factors: Consideration of Subterranean Fauna in Groundwater and Caves during
Environmental Impact Assessment in WA (EPA 2003)

•

Draft EPA Guidance Statement No. 54a: Sampling Methods and Survey
Considerations for Subterranean Fauna in WA (EPA 2007b)

•

EPA Guidance Statement No. 56: Terrestrial Fauna Surveys for Environmental
Impact Assessment in WA (EPA 2004e)

•

EPA and DEC (2010) Technical Guide - Terrestrial Vertebrate Fauna Surveys for
Environmental Impact Assessment

•

Survey guidelines for Australia's threatened bats (DEWHA 2010)

•

Survey guidelines for Australia's threatened mammals (DEWHA 2011a)

•

Survey guidelines for Australia's threatened reptiles (DEWHA 2011b)

•

Japan-Australia (JAMBA), China-Australia (CAMBA) and Republic of Korea-Australia
(ROKAMBA) Migratory Bird Agreements

•

The Convention on the Conservation of Migratory Species and Wild Animals (also
known as the Bonn Convention)
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14.2

Description of terrestrial vertebrate fauna

14.2.1 Terrestrial vertebrate fauna surveys
The Development Envelope has been comprehensively surveyed for terrestrial vertebrate
fauna over a two-year period. Four Level 2 surveys (as defined by EPA 2004e) were
completed by Biota Environmental Sciences (Biota) (2012g, h, i, j), under optimal seasonal
conditions (Table 18; Figure 37 and Figure 38). Two additional targeted fauna surveys
were also completed (Biota 2012k, l), focusing on fauna species listed under Schedule 1 of
the WC Act (fauna that is rare or likely to become extinct) and/or as Threatened (Endangered
or Vulnerable) under the EPBC Act. Surveyed areas were sampled at least once during
conditions which were optimal for survey, particularly the early autumn sampling of the MPA
and the WRC, which occurred in warm months following substantial summer rain
(Biota 2012m).
As stated in Section 13.2.1, three areas within the MPA (totalling 2,254 ha or 3.4% of the
Development Envelope) were not surveyed as part of the original work conducted. These
areas were surveyed between 17 and 24 May 2013
A regional survey was carried out in May and June 2013 by Bat Call WA and Biota
Environmental Sciences to establish the presence of any Orange Leaf-nosed Bat roosts to
the west of Koodaideri and to identify sites suitable for the construction of an artificial roost
for the species should one be required.
The overall survey effort completed for the Proposal will represent one of the largest
expended for a single environmental impact assessment in WA. The combined survey effort
to date equates to 142 systematic sampling sites spanning over two and a half years and
covers the geographic extent and complete range of habitats present in the Development
Envelope (Figure 37 and Figure 38).
The level of survey effort and optimal seasonal timing have been reflected in the overall
survey results. The species accumulation curves for the vertebrate fauna groups all
demonstrated asymptotic patterns, indicating few additional species would be added with
further sampling. Non-parametric estimates also suggest that over 90% of the fauna has
probably been documented. This is consistent with the high species tallies relative to other
comparable scale surveys in the Pilbara region (Biota 2012m).
All surveys have been completed as far as possible in accordance with relevant guidelines
and policies, specifically EPA (2002a), EPA (2004e), EPA and DEC (2010), DEWHA (2010,
2011a, b) (refer to Section 14.1.3). Despite the large survey effort and survey timing,
limitations nevertheless apply to the terrestrial fauna surveys. The primary factors are:
•

The habitats within each survey area were not equally sampled, and sampling effort
was not equal amongst the four surveys

•

Biases in individual sampling methods may influence richness estimates, e.g. Elliott
trapping is unreliable in sampling herpetofauna and funnel traps are unreliable in
sampling mammals
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•

Some areas were not accessible by either vehicle or helicopter, and no sampling was
undertaken in these areas; however, systematic sampling was completed in all
habitats considered to represent the range of landforms and land units present in the
survey area

•

The guidelines for Dasyurus hallucatus (Northern Quoll) (DEWHA 2011a) were not
released when the original survey of the MPA was undertaken, so the survey method
did not specifically take into account the guidelines

An integrated fauna report (Biota 2012m) has been prepared to consolidate the results of all
fauna surveys undertaken, with the exception of the work undertaken in May 2013. This
allowed for data to be rationalised into a consistent format and for a more informed analysis
of the vertebrate fauna values of the Development Envelope to be completed.
The description of fauna values has been adapted from the aforementioned Biota (2012g–m)
survey reports unless otherwise stated. A copy of each report is available in Appendix 4.
Table 18: Terrestrial fauna surveys within the Development Envelope
Survey

Timing

Methodology

MPA (excluding
Northern Extension
portion; Biota 2012g)

August 2010; March
2011

Trapping for mammals and herpetofauna at 35
sites over 11,991 ha with avifauna census (total of
95 censuses), bat echolocation recording and
direct capture at six sites and non-systematic
sampling of vertebrate fauna (refer to
Biota 2012m); total effort of 6,071 trap nights

MPA (three areas
May 2013
surveyed in May 2013)

Trapping for mammals and herpetofauna at nine
sites over 2,254 ha, installation of motion cameras
at 13 sites, and bat echolocation recording at 10
sites, and non-systematic survey activities
including night spotting; total effort of 980 trap
nights

Northern Extension
portion of the MPA
(Biota 2012h)

October 2011

Trapping for mammals and herpetofauna at 12
sites over 4,991 ha including avifauna census, bat
echolocation recording at three sites, direct
capture at one site and non-systematic sampling of
vertebrate fauna (refer to Biota 2012m); total effort
of 1,120 trap nights

SIC (Biota 2012i)

May and November
2011 (western
alignment); May 2012
(eastern alignment)

Trapping for mammals and herpetofauna at 27
sites over 12,022 ha (of which 11,736 ha was in
addition to other surveyed areas) including
avifauna censuses; bat echolocation recording and
direct capture at eight sites and non-systematic
sampling of vertebrate fauna (refer to
Biota 2012m); total effort of 5,064 trap nights

WRC (Biota 2012j)

March 2012 (main
corridor); May 2012
(eastern variation)

Trapping at 42 sites over 38,628 ha including
avifauna censuses and non-systematic survey
activities including night spotting, ground foraging
and identification of secondary signs; total effort of
3,650 trap nights
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Survey

Timing

Targeted Fauna Survey February 2012
(Biota 2012k)

Methodology

Survey focussing on the MPA and suitable habitat
for the Northern Quoll and Orange Leaf-nosed Bat
in the surrounding locality; total effort of 1,890 trap
nights for the Northern Quoll and 37 nights of
targeted bat sampling including echolocation
recording and direct capture at nine sites

Orange Leaf-nosed Bat April (three nights) and A mix of infrared-lit video, echolocation call
Colony Assessment
May (one night) 2012
recording, harp trap and non-invasive observation
(Biota 2012l)
of the K75W adit/cave system over four nights.
Assessment of Koodaideri spring and another adit
at K58W for potential bat occurrence
Regional Orange Leaf- May-June 2013
nosed Bat roost
assessment (report in
prep.)

Echolocation recording of bat calls at 50 sites
identified through visual habitat assessment as
having high potential for Orange Leaf-nosed Bat
foraging or commuting; small number of sites also
assessed for suitability of artificial roost
construction

Short Range Endemic
(SRE) Invertebrate
Fauna Integration
Report (Biota 2012o)

Systematic (pit-trap transects) and non-systematic
(targeted searching) sampling of invertebrate
fauna during the (Biota 2012g – j) field surveys; 89
pit-trap transects sampled, with 10 traps per site
(total of 890 sites, 37 of which also sampled using
targeted searches; a further 109 sites nonsystematically searched)

MPA: August 2010;
March and October
2011 (MPA)
SIC: May and
November 2011
(western alignment);
May 2012 (eastern
alignment)
WRC: March 2012
(main corridor); May
2012 (eastern variation)
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Terrestrial vertebrate fauna
sampling locations in the
Developement Envelope Western Railway Corridor
Drawn: M.Swebbs
Date: June, 2013
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sampling locations in the
Developement Envelope Mine/Plant Area and
Southern Railway Corridor
Drawn: M.Swebbs
Date: June, 2013
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Proj: MGA94 Zone50

14.2.2 Terrestrial vertebrate fauna habitats
Close to 90% of the Development Envelope is intersected by three land systems: Boolgeeda,
Newman and Urandy (van Vreeswyk et al. 2004). The remaining area intersects another 11
land systems (Table 3; Figure 11). The three main land systems that occur in the
Development Envelope include a characteristic suite of habitat types that have been
previously described in Table 3.
The assessment of fauna habitats occurring in the Development Envelope has been
conducted at several scales from broad regional datasets (such as regional geological
mapping) to individual vegetation types. The habitats within the Development Envelope are
considered typical of the Hamersley and Fortescue sub-regions of the Pilbara (Biota 2012m).
As landform is a broadly applicable and useful habitat parameter, common landform units in
the Development Envelope were used as a frame of reference with vegetation unit
associations to define different habitat types. Six major habitat types occur within the
Development Envelope defined on the basis of landform and vegetation types (Table 19).
These habitats are well represented locally and in the wider Hamersley and Fortescue subregions of the Pilbara, and are not considered to be of particular conservation significance.
This is a function of the broadly similar landscape setting of vegetation types and landforms
occurring adjacent to the Development Envelope (Biota 2012m).
Two discrete habitat features within the MPA were identified to have elevated conservation
value for fauna; Koodaideri spring (near the K58W pit) and the K75W adit/cave system.
Other gorges in the MPA may also represent potential habitats for threatened fauna species.
Koodaideri spring supports a distinct vertebrate fauna assemblage (Biota 2012m). As a
semi-permanent water source in the arid Pilbara region, Koodaideri spring provides
significant refugia for many fauna species. The habitat around the spring provides resources
for a variety of species and is considered core habitat for a number of conservation
significant species including Dasyurus hallucatus (Northern Quoll; Endangered, EPBC Act;
Schedule 1, WC Act), Liasis olivaceus barroni (Pilbara Olive Python; Vulnerable, EPBC Act;
Schedule 1, WC Act), Rhinonicteris aurantius (Orange Leaf-nosed Bat; Vulnerable,
EPBC Act; Schedule 1, WC Act) and Neochmia ruficauda subclarescens (Star Finch
(Western); Priority 4, DEC Priority List).
The K75W adit/cave system in the MPA is considered to be of high conservation value as a
roosting and maternal site for two conservation significant species, the Orange Leaf-nosed
Bat and Macroderma gigas (Ghost Bat; Priority 4, DEC Priority List). For this reason, it is
proposed to not mine within 50 m of the K75W adit/cave system to maintain the habitat of
these bat species.
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Table 19: Major habitat types occurring within the Development Envelope

Description

Illustration

Plains habitat
Range of vegetation types and substrates
including Corymbia deserticola scattered
low trees over Hakea spp. and Grevillea
spp. scattered tall shrubs over Triodia spp.
hummock grassland on stony loams; Mixed
dense Acacia spp. shrublands over Triodia
spp. hummock grassland on sandy loam;
Mulga Acacia aneura and Acacia
pruinocarpa low woodland over Triodia spp.
open hummock grassland on clay loams

Hillslopes habitat
Scattered eucalypts over open Acacia spp.
shrubland over Triodia spp. hummock
grassland on stony loams, calcrete or
exposed rock

Free faces with debris slope habitat
With associated debris slope (gorges) on
exposed rock. Eucalyptus leucophloia or
Corymbia hamersleyana low scattered trees
over open Triodia spp. hummock grassland
on exposed rock
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Description

Illustration

Stream channel habitat
Eucalyptus victrix or E. leucophloia
scattered low trees over Acacia spp. open
shrubland over Triodia sp. open hummock
grassland or tussock grasslands on sandy
loam or alluvial rocks

Minor drainage habitat
Commonly Acacia spp. and Grevillea
wickhamii shrubland over Triodia spp.
hummock grassland on loams or stony
clays; with some occurrences of Mulga
Acacia aneura low woodland over mixed
low open shrubland over open tussock
grasses on clay loam

Floodplain habitat
Most commonly Eucalyptus victrix scattered
low trees over Acacia spp. open shrubland
over Triodia spp. open hummock grassland
on stony loams or clay loam
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14.2.3 Terrestrial vertebrate fauna occurrence
Two hundred and twenty-three vertebrate fauna species have been recorded in the
Development Envelope, comprising three amphibians, 89 reptiles, 95 avifauna and 36
mammals (including 18 ground mammals, 14 bats and four introduced mammals) (Table 20).
The vertebrate fauna assemblage recorded in the Development Envelope is typical of that
which would be expected for an area of similar size in the same locality. The suite of species
present is representative of the fauna commonly recorded within both the Pilbara region and
the Hamersley and Fortescue sub-regions (Biota 2012m).
Table 20: Vertebrate fauna species recorded within the Development Envelope

Number of species recorded
MPA
Fauna group

WRC

Development
envelope (total)

Mining area

Northern
Extension

Amphibians

2

0

2

2

3

Reptiles

60

40

61

66

89

Avifauna

64

31

76

83

95

Native non-volant
ground mammals

14

8

12

14

18

Bats

11

7

11

0

14

Introduced mammals

3

1

4

1

4

Total

14.2.3.1

SIC

223

Herpetofauna (amphibians and reptiles)

Ninety-two herpetofauna species have been recorded, including three frog and 89 reptile
species. Reptiles comprised eight dragon, 16 gecko, six legless lizard, 30 skink, nine
monitor, six blind snake, three python and 11 front-fanged snake species. The most
abundant species recorded included the frog species Cyclorana maini and Uperoleia russelli,
the dragon species Ctenophorus isolepis and the gecko species Diplodactylus conspicillatus.
14.2.3.2

Avifauna

Ninety-five avifauna species from 34 families have been recorded, including 53 passerine
and 42 non-passerine species. The most speciose families were the Meliphagidae
(honeyeaters and chats), with 12 species recorded, and the Accipitridae (raptors), with nine
species recorded. The most abundant bird species were Melopsittacus undulatus
(Budgerigar) and Taeniopygia guttata (Zebra Finch). These two species accounted for 47%
and 14% respectively of all avifauna recorded in the Development Envelope.
14.2.3.3

Ground mammals

Twenty-two ground mammal species have been recorded, including 18 native and four
introduced species. Native species recorded were one echidna, two kangaroo species and
ten other marsupial species, four rodent species and one canine species. Introduced
mammals recorded were the Mus musculus (House Mouse), Felis catus (Feral Cat), Equus
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asinus (Donkey) and Equus caballus (Horse). The most abundant mammals recorded in the
Development Envelope were Pseudomys hermannsburgensis (Sandy Inland Mouse),
Ningaui timealeyi (Pilbara Ningaui), Sminthopsis macroura (Striped-face Dunnart),
Pseudomys chapmani (Western Pebble-mound Mouse) and Zyzomys argurus (Common
Rock Rat).
14.2.3.4

Bats

Fourteen bat species have been recorded, including one from the family Hipposideridae, one
from the family Megadermatidae, three from the family Emballonuridae, five from the family
Vespertilionidae and four from the family Molossidae. The most commonly recorded species
was Vespadelus finlaysoni (Finlayson’s Cave Bat). Other commonly recorded species were
Chalinolobus gouldii (Gould’s Wattled Bat), Taphozous georgianus (Common Sheathtail-bat)
and Scotorepens greyii (Little Broad-nosed Bat).
14.2.4 Terrestrial vertebrate fauna species of conservation significance
Twelve species of conservation significance have been recorded in the Development
Envelope, including species listed under the EPBC Act and/or the WC Act, as well as species
listed in the DEC Priority Fauna List (Table 21). Database searches (including NatureMap
and a Protected Matters search), as well as previous surveys in the vicinity of the
Development Envelope, suggest a further 11 conservation significant species may potentially
occur.
Species identified through these means have been further assessed to determine their
likelihood of occurrence within the Development Envelope (Table 21). The assessment took
into account results of field surveys undertaken within the Development Envelope along with
existing data for the broader region; the habitat requirements and known distribution of each
species and professional judgement from technical report authors.
Likelihood of occurrence has been determined as follows:
•

Recorded: the species has been recorded in the Development Envelope during
recent or previous surveys

•

Likely: the species has a high probability of occurring in the Development Envelope
based on its known distribution, habitat requirements and/or historical records

•

Possible: suitable habitat for the species occurs in the Development Envelope;
however, there is insufficient information available to categorise the species as likely
or unlikely to occur

•

Unlikely: the species has a low to very low probability of occurring in the
Development Envelope based on its known distribution, habitat requirements and/or
historical records

Detailed discussion relating to Matters of NES (species listed under the EPBC Act) is
provided in Part 6 of the PER. Discussion relating to species listed only under the WC Act is
included in this section.
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Table 21: Terrestrial vertebrate fauna of conservation significance and their likelihood of occurrence in the Development Envelope

Species

Conservation status

Likelihood of occurrence

Dasyurus hallucatus
(Northern Quoll)

Endangered, EPBC Act

Recorded – one individual was recorded at the western end of the MPA and a second individual recorded near the
south-eastern corner of the MPA during the May 2013 survey (report in prep.). A single deceased juvenile male was
recorded in the MPA in 2010 (Biota 2012k). The individual’s provenance was unable to be determined as it had been
killed elsewhere by a bird of prey and dropped. During surveys conducted during 2011 and 2012, scats were recorded
approximately 1 km south of the WRC and tracks recorded in a rocky gorge approximately 8 km south of the WRC.
The Northern Quoll formerly occurred across much of northern Australia, but is now considered to be restricted to five
broad areas, including the Hamersley sub-region of the Pilbara in WA.

Schedule 1, WC Act

Liasis olivaceus barroni Vulnerable, EPBC Act
(Pilbara Olive Python) Schedule 1, WC Act

Recorded – three records of the Pilbara Olive Python were documented at Koodaideri spring. These may represent
two individuals (as one individual may have been recorded twice). The Pilbara Olive Python is a subspecies of the
Olive Python and is endemic to the Pilbara region of WA (DSEWPaC 2012c).

Rhinonicteris aurantius Vulnerable, EPBC Act
(Orange Leaf-nosed
Schedule 1, WC Act
Bat)

Recorded – a colony of the Orange Leaf-nosed Bat was recorded in the MPA in the K75W pit adit/cave system.
Estimates suggest that the colony comprises over 430 individuals. The regional survey undertaken in May and June
2013 confirmed the presence of a previously unknown Orange Leaf-nosed Bat colony in the Hamersley Ranges to the
south of Wittenoom town site, near the Wittenoom Gorge area (B. Bullen, Bat Call WA, pers. comm., 2013). The size
and exact location of the roost were not able to be determined during the survey. The Pilbara form of the Orange Leafnosed Bat occurs only in the Pilbara and, while not a separate species, is considered a genetically distinct form of the
more broadly distributed Orange Leaf-nosed Bat. The Orange leaf-nosed Bat occurs in the Kimberley region of WA,
the Northern Territory and north-western Queensland.

Apus pacificus
(Fork-tailed Swift)

Migratory, EPBC Act

Merops ornatus
(Rainbow Bee-eater)

Migratory, EPBC Act

Falco hypoleucos
(Grey Falcon)

Schedule 1, WC Act

Schedule 3, WC Act

Schedule 3, WC Act

Recorded – two records of the Fork-tailed Swift were made in the WRC. The species is a non-breeding visitor to all
states and territories of Australia with an international distribution (DSEWPaC 2012c).
Recorded – 71 records of the Rainbow Bee-eater were made across all areas of the Development Envelope. The
Rainbow Bee-eater is widely distributed in the Pilbara bioregion and is very commonly recorded (Biota 2012m).
Recorded – four records of the Grey Falcon were made in the WRC. The species is endemic to Australia and is
widespread but rare throughout the arid zone. It occurs in the northern half of WA and is a resident or nomadic visitor
to inland parts of country. The Grey Falcon prefers lightly wooded coastal and riverine plains and may also occur near
wetlands where surface water attracts prey. Overall its movements are poorly understood (Biota 2012e).
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Species

Conservation status

Likelihood of occurrence

Falco peregrinus
(Peregrine Falcon)

Schedule 4, WC Act

Recorded – 11 records of the Peregrine Falcon were made in the WRC and the SIC. This species has an almost
cosmopolitan distribution in Australia, but is absent from most deserts and the Nullarbor Plain (Biota 2012e).

Ramphotyphlops ganei Priority 4, DEC Priority
(Gane’s blindsnake)
List

Recorded – one record of the Gane’s blindsnake was made in the SIC. This species is poorly recorded, and is
assumed to be distributed across the Pilbara region from Pannawonica in the west, to Millstream in the north and
Newman in the east, to the Nanutarra-Munjina Road in the south (Biota 2012m).

Priority 4, DEC Priority
List

Recorded – two records of the Star Finch (Western) were made in the MPA. This species is endemic to Australia and
occurs in the Pilbara, across the north of the Northern Territory and into far north Queensland. It is strongly associated
with dense reed beds and grass vegetation adjacent to stream channels (Biota 2012m).

Ardeotis australis
(Australian Bustard)

Priority 4, DEC Priority
List

Recorded – 12 records of the Australian Bustard have been recorded in the Development Envelope (in the WRC, MPA
and SIC). This species occurs over much of WA, excluding the more heavily wooded southern regions of the state
(Biota 2012m).

Pseudomys chapmani
(Western Pebblemound Mouse)

Priority 4, DEC Priority
List

Recorded – 39 records of the Pebble Mound Mouse were made across the Development Envelope. This species is
confined to the central and eastern Pilbara including Karijini National Park and is highly abundant on stony hillsides
with hummock grasslands (Biota 2012m).

Macroderma gigas
(Ghost Bat)

Priority 4, DEC Priority
List

Recorded – two Ghost Bats (Macroderma gigas) were recorded leaving the main cavern and six large Ghost Bat
middens were recorded on the floor of the K75W adit/cave system. It is estimated that as many as 10 individuals of the
Ghost Bat occupy the K75W adit/cave system. While previously distributed across most of inland and northern
Australia, this species is now restricted to the tropical north of the continent where populations in the Pilbara region
appear to be isolated from those further east (Biota 2012m).

Burhinus grallarius
(Bush Stone-curlew)

Priority 4, DEC Priority
List

Likely (not recorded) – the Bush Stone-curlew is widespread in Australia and southern New Guinea. It remains common
in tropical Australia, but has declined in temperate Australia and disappeared in many regions, although populations are
considered to be secure in the Pilbara. Although not recorded during surveys in the Development Envelope, this
species has been recorded in the vicinity of the WRC during previous surveys and may potentially occur within the
WRC (Biota 2012j).

Leggadina
lakedownensis

Priority 4, DEC Priority
List

Possible (not recorded) – the Short-tailed Mouse occurs in the Pilbara and Kimberley regions of WA. It occupies a
diverse range of environments from monsoon tropical coast to semiarid climates, including stony spinifex and tussock
grasslands. Although not recorded during surveys in the Development Envelope, the Short-tailed Mouse has been

Neochmia ruficauda
subclarescens
(Star Finch (Western))

(Short-tailed Mouse)
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Species

Conservation status

Likelihood of occurrence
recorded during previous surveys associated with a Hope Downs railway corridor and the FMG Railway. It may
potentially occur in the SIC; however its preferred habitat of cracking clay is absent (Biota 2012i).

Dasycercus blythi

Priority 4, DEC Priority
(Brush–tailed Mulgara) List

Possible (not recorded) – the Brush-tailed Mulgara occurs in spinifex sand plain habitat across the arid zone of WA, the
Northern Territory and Queensland. Although not recorded during surveys in the Development Envelope, based on its
known distribution and habitat requirements the Brush–tailed Mulgara could potentially occur in the WRC. The closest
records of this species are from a Hope Downs railway corridor approximately 120 km north of the WRC in a land
system not represented within the WRC (Biota 2012j).

Pezoporus occidentalis Endangered, EPBC Act

Unlikely (not recorded) – the Night Parrot has not been recorded during surveys within the Development Envelope
(Biota 2012m) and historical data show very few reliable recordings of this species in the locality. There has been only
one confirmed sighting from Minga Well, near Fortescue Marsh in 2005 (32 km from the Development Envelope)
(FMG 2005). Its prospective habitat of lowland Triodia grasslands adjoining saline shrublands near water is not
present in the Development Envelope and it is therefore considered highly unlikely that this species would occur.

(Night Parrot)

Critically Endangered,
WC Act

Macrotis lagotis

Vulnerable EPBC Act

(Greater Bilby)

Schedule 1 WC Act

Ardea ibis

Migratory EPBC Act

(Cattle Egret)

Schedule 3 WC Act

Charadrius veredus

Migratory EPBC Act

(Oriental Plover)

Schedule 3 WC Act

Unlikely (not recorded) – the closest record of the Greater Bilby to the Development Envelope is an observation made
in 1997 to the north of the Fortescue Marsh (Biota 2012g). Suitable sand plain habitat is absent from the Development
Envelope and it is therefore very unlikely that the Greater Bilby would occur. The occurrence of the Greater Bilby is
strongly associated with higher rainfall and temperatures, which promote areas of higher plant and food production. Fire
may be an important factor in habitat favourability as the species is often associated with recently burnt (less than one
year) habitat where post-fire ephemeral grass, Yakirra (Panicum) australiensis, is likely an important component of diet
in spinifex habitats (DSEWPaC 2012c).
Unlikely (not recorded) – the Cattle Egret occurs in tropical and temperate grasslands, woodlands and terrestrial
wetlands. It has occasionally been seen in arid and semi-arid regions however this is extremely rare
(DSEWPaC 2012c). The Cattle Egret may be present at the Fortescue Marsh and associated fringing vegetation, 5 km
from the Development Envelope, but is unlikely to rely on any habitat type present in the Development Envelope.
Unlikely (not recorded) – the Oriental Plover occurs in both coastal and inland areas. It is a migratory wader and in
Australia usually inhabits flat, open, semi-arid or arid grasslands, interspersed with hard, bare ground, such as claypans (DSEWPaC 2012c). The Oriental Plover may be present at the Fortescue Marsh and associated fringing
vegetation, 5 km from the Development Envelope, but is unlikely to rely on any habitats within the Development
Envelope.
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Species

Conservation status

Likelihood of occurrence

Ardea modesta

Migratory EPBC Act

(Eastern Great Egret)

Schedule 3 WC Act

Unlikely (not recorded) – the Eastern Great Egret is widespread in Australia and occurs in all states and territories of
the mainland and Tasmania. There are no known breeding colonies of the Eastern Great Egret in the Pilbara region of
WA (DSEWPaC 2012c). The Eastern Great Egret is not likely to rely on any particular habitat type present in the
Development Envelope.

Haliaeetus leucogaster Migratory EPBC Act
(White-bellied Sea
Eagle)

Schedule 3 WC Act

Tringa nebularia

Migratory EPBC Act

(Common Greenshank) Schedule 3 WC Act

Lagorchestes
Priority 3, DEC Priority
conspicillatus leichardti List
(Spectacled Harewallaby - mainland)

Unlikely (not recorded) – the White-bellied Sea Eagle occurs in coastal habitats (particularly those closest to the shore)
and around terrestrial wetlands in tropical and temperate regions of mainland Australia and offshore islands
(DSEWPaC 2012c). It is unlikely that the White-bellied Sea Eagle relies on habitat types in the Development Envelope.
Unlikely (not recorded) – the Common Greenshank occurs in all types of wetlands and has the widest distribution of any
shorebird in Australia (DSEWPaC 2012c). The Common Greenshank may be present at the Fortescue Marsh and
associated fringing vegetation, 5 km from the Development Envelope, but is unlikely to rely on any habitat types present
in the Development Envelope.
Unlikely (not recorded) – the Spectacled Hare-wallaby was once widespread throughout northern WA, but numbers
have declined with representatives being restricted to a few isolated populations in the Pilbara and Kimberley. Although
potential habitat of spinifex grasslands exist within the WRC, this species is unlikely to occur due to the incompatible
fire and management histories of the area which have impacted the southern distribution of this species significantly
(Biota 2012j).
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14.3

Description of Short Range Endemic (SRE) invertebrate fauna

Short-range endemic (SRE) species are those that display restricted distributions (less than
2
10,000 km ) and are therefore at greater risk of population extinctions than more widely
distributed taxa (EPA 2009a). Taxa that exhibit short-range endemism are generally
characterised by poor dispersal, low growth rates and low fecundity. They are commonly
reliant on habitat types that are discontinuous, and are often confined to fragmented ‘refugial’
habitats, having persisted from a time when moist conditions were more evenly distributed
throughout the Australian landscape (Harvey 2002). SRE invertebrate species are
historically poorly studied and, in many cases, lack formal descriptions or adequate
taxonomic frameworks. Extensive, reliable taxonomic evaluations of many orders have only
relatively recently commenced, and the availability of literature relevant to SREs is thus
relatively scarce (Harvey 2002).
14.3.1 SRE fauna surveys
A survey and assessment of the SRE invertebrate fauna of the Development Envelope has
been undertaken (Biota 2012o). This work included systematic (pit-trap transects) and nonsystematic (targeted searching) sampling of invertebrate fauna over nine separate field
surveys (Biota 2012g – j; Table 18). Eighty-nine pit-trap transects were installed throughout
the Development Envelope, with 10 traps per site. Thirty-seven of these sites were also
sampled using targeted searches. A further 109 sites were non-systematically searched,
spanning the spatial extent of the Development Envelope (Figure 39 and Figure 40).
Consultation was undertaken with WA Museum to identify specific invertebrate groups to
target in these search sites as those most likely to support SRE fauna. These comprised:
•

Mygalomorphae (trapdoor spiders)

•

Diplopoda (millipedes)

•

Scorpionida (scorpions)

•

Pulmonata (land snails)

•

Pseudoscorpiones (pseudoscorpions)

Sites were selected to provide representative sampling within the range of land systems and
habitats present (refer to Section 14.2.2). Searches within sites targeted specific
microhabitats where SRE species typically occur, including larger spinifex hummocks, Mulga
habitat, rock piles and drainage lines.
Field surveys were conducted in accordance with EPA Guidance Statement No. 20:
“Guidelines for the Assessment of SRE Invertebrate Fauna for Environmental Impact in
Western Australia” (EPA 2009a). Specimens from all taxonomic groups were lodged with the
WA Museum for morphological identification. Molecular (DNA) analysis was used to infer
relationships within the mygalomorph spiders and putative species boundaries.
2

Species recorded in these surveys that have a known distribution exceeding 10,000 km are
2
considered to be non-SRE species, while those with a distribution of less than 10,000 km are
considered ‘potential SREs’. Some taxa were determined as being of unknown SRE status
due to a lack of available data and taxonomic framework.
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14.3.2 SRE fauna habitats
Of the broad habitat types represented in the Development Envelope (Section 14.2.2), two
were considered most likely to be more important for SRE fauna. These were gorges and
gullies typically associated with the Newman land system, and Mulga woodlands and
drainage features both associated with the Boolgeeda and Urandy land systems (Biota
2012o).
Calcrete plains, which are the main features of the Calcrete and Oakover land systems, are
only marginally represented in the Development Envelope, but have the potential to provide
important habitat values for SREs, in particular for land snails due to the high levels of
calcium available for shell construction.
14.3.3 SRE fauna occurrence
Terrestrial invertebrate fauna were recorded from seven higher-order taxonomic groups with
the potential to contain SRE species. These comprised araneomorph spiders, mygalomorph
spiders, scorpions, pseudoscorpions, land snails, millipedes and centipedes. Of the
specimens collected, one scorpion taxon and 37 mygalomorph spider taxa were considered
to potentially represent SREs based on known records. A lack of broader taxonomic
framework meant that the SRE status of four pseudoscorpions and one centipede was
unknown (Biota 2012o).
The locations where potential SREs were recorded were intersected with the proposed
disturbance footprint to establish which would be affected by habitat disturbance. This
analysis identified eight potential SRE species that have been collected from within the
disturbance footprint, all of which are mygalomorph (trapdoor) spiders (Table 22).
Table 22: Potential SRE fauna recorded in the proposed disturbance footprint

Taxon

Source of
impact

Distribution

Comments (Biota 2012o)

Impacted species shown to occur elsewhere in the region
Barychelidae sp. B1

WRC

Not restricted to Two specimens of Species B1 have been
the Development collected in the Development Envelope.
Envelope
Twenty-three additional specimens of Species
B1 have been recorded outside the
Development Envelope from 23 locations south
of the Hamersley Range. Based on the
distribution of known records, this species
2
occupies a known minimum area of 6,398 km .
This species inhabits areas of Mulga woodland
with a stony clay substrate

Barychelidae sp. B19

WRC

Three specimens of Species B19 have been
collected within the Development Envelope.
Two additional specimens have been collected
outside the Development Envelope: one
approximately 17 km to the north of the western
end of the WRC, the other 70 km to the southwest near the town of Tom Price. Based on the
distribution of known records, this species
2
occupies a known minimum area of 2,903 km .
Species B19 has been recorded from stony
plains with spinifex grasslands
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Taxon

Source of
impact

Aname sp. N36

SIC

Distribution

Comments (Biota 2012o)
Species N36 is known from 21 specimens
collected across 19 locations, all west-northwest of Newman. A single specimen was
recorded within the Development Envelope, with
the remaining records located approximately
25 km to the south. Based on the distribution of
known records, this species occupies a known
2
minimum area of 416 km . Species N36 has
been collected from stony Mulga plains and hills
and ranges with Triodia spp. grasslands

Impacted species known from only the Koodaideri locality
Barychelidae sp. B13

MPA

Not restricted to Species B13 is known from four specimens
the Development separated by a maximum distance of 10 km.
Envelope
One specimen has been collected within the
Development Envelope, while the other three
specimens have been collected outside the
Development Envelope, 6 km to the east. Based
on the distribution of known records, this
species occupies a known minimum area of
2
2 km and has been collected from shallow
valleys and in rocky hilltops

Aname sp. N43

MPA

Species N43 is known from 20 specimens
collected from 10 sites. Three of those sites are
in the Development Envelope near the northwestern boundary, accounting for six specimens.
The remaining 14 specimens have been
recorded outside the Development Envelope, to
the north and west. Based on the distribution of
known records, this species occupies a known
2
minimum area of 176 km . Species N43 has
been collected from lower stony slope habitat

Impacted species known from only within the Development Envelope
Aname sp. N111

MPA

Aname sp. N112

MPA

Not restricted to
the proposed
disturbance
footprint

Koodaideri Public Environmental Review Document

Species N111 is known from two specimens,
both collected within the northern portion of the
MPA. One specimen was recorded in the
proposed disturbance footprint; the other was
recorded 4 km away within the Development
Envelope, but outside the proposed disturbance
footprint. Both specimens have been recorded
from stony lower slopes and plains supporting
Triodia spinifex grasslands and Mulga
shrublands (Figure 41)
Species N112 is known from 17 specimens
collected across 8 sites, all within the northern
portion of the MPA. One of these sites is
located in the proposed disturbance footprint;
the remaining seven sites are within the
Development Envelope, but outside the
proposed disturbance footprint. Based on the
distribution of known records, this species
2
occupies a known minimum area of 16 km .
Species N112 was recorded from stony plains
and hills and ranges supporting Triodia spinifex
grasslands (Figure 41)
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Taxon

Source of
impact

Aname sp. N117

MPA

14.4

Distribution

Comments (Biota 2012o)
Species N117 is known from three specimens
collected at two sites, both from the MPA. One
specimen was collected within the proposed
disturbance footprint; the other two specimens
were collected from a single site within the
Development Envelope, but outside the
proposed disturbance footprint. The records are
separated by a maximum spanning distance of
5 km. Species N117 was recorded from stony
lower slopes and plains supporting Triodia
spinifex grasslands and Mulga shrublands
(Figure 41)

Description of subterranean fauna

Subterranean fauna inhabit underground habitats and comprise mostly invertebrates.
Subterranean invertebrate fauna are divided into two broad categories; stygofauna and
troglofauna. Stygofauna are obligate groundwater dwellers that spend their entire life cycle
below ground, occasionally occurring very close to surface waters as well as deep aquifers.
Troglofauna are primarily invertebrate species that inhabit caves and the many small voids
and tunnels that occur within some unconsolidated and rocky substrates above the water
table.
In general, WA stygofauna and troglofauna species exhibit high levels of endemism and
many species have restricted ranges, which is a feature of subterranean animals ubiquitously
(EPA 2003). This is particularly the case for troglobitic fauna, where short-range endemism
is prevalent with some species known from only single cave systems (Biota 2012n). Many
subterranean species have considerable scientific importance and conservation significance
because they appear to represent links to the time when Australia was part of Gondwana,
bordered by the Tethys Sea (EPA 2003).
14.4.1 Subterranean fauna surveys
A troglofauna survey consisting of five phases (Phases I - V) of sampling has been
completed (Biota 2012n; 2013d.). The survey sampled a total of 129 drill holes, comprising a
sampling effort of 556 traps (multiple traps set at varying depths within each drill hole over
five phases) around the K75W, K58W and K38W pits (Biota 2012n; 2013d). Sampling sites
have been classified by Biota (2012n) as ‘impact’ (within conceptual mine pit areas) or
‘reference’ (outside conceptual mine pit areas). During phases one to four (I-IV), sampling
comprised 34 impact sites and seven reference sites at K75W and 30 impact sites and seven
reference sites at K58W (Figure 42). During phase five, additional sampling targeting
troglofauna in reference sites was undertaken. Sampling during phase five (V) comprised 23
reference sites at K75W, 19 reference sites at K58W, and 13 reference sites at K38W (Biota
2013d; Figure 42); however, due to updates to the conceptual mine pits, three sites from
phase five are now potential impact sites. In addition, a further seven reference sites were
sampled in nearby Iron Ore Holdings (IOH) areas (Figure 42).
The sampling provided good spatial coverage of K75W, K58W and K38W, with a sampling
intensity consistent with relevant EPA Guidance Statements (EPA 2003, 2007b; Figure 42).
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A full description of the sampling methodology is outlined in the Biota (2012n, 2013d) reports,
which are provided in Appendix 4.
Stygofauna sampling was not undertaken for the Proposal since over 90% of the orebody to
be mined occurs above the water table. A small area of dewatering, representing 8% by
surface area of the K75W orebody is required (Section 15.3.2); however this area is within a
contiguous landform/stratigraphy and does not isolate any sections of the aquifer. Therefore
no significant impacts to aquifer ecosystems or to any stygofauna communities are
anticipated.
14.4.2 Subterranean fauna occurrence
The five phases of sampling for troglobitic fauna completed by Biota (2012n, 2013d)
identified eight troglobitic taxa from the Koodaideri deposit. Troglobitic specimens collected
during the five phases of sampling comprised one pseudoscorpion taxon, five schizomid
taxa, and two cockroach taxa (Table 23). None of the troglofauna species recorded are
listed as specially protected under State or Commonwealth legislation.
14.4.2.1

Order Pseudoscorpiones (pseudoscorpions)

Two troglobitic pseudoscorpions have been collected. Morphological and molecular analysis
revealed the specimens represent a new species Lagynochthonius ‘PSE062’ (family
Chthoniidae) (Table 23; Plate 1). This species has not been detected elsewhere in the
Pilbara (Biota 2012n). Eleven species of troglobitic Lagynochthonius occur elsewhere in the
Pilbara. As Lagynochthonius ‘PSE062’ has been collected in low abundance (only two
individuals), it is probable that its range would be extended by additional surveys and the
contiguous nature of the formation in which it is found.
14.4.2.2

Order Schizomida (schizomids)

Forty-nine schizomids have been collected from 17 sites across the MPA during phases one
to five. Specimens were identified both morphologically (only male specimens can be
identified by morphological analysis) and by the use of molecular analysis techniques, except
for specimens collected during phase five which were only identified using molecular
analysis. All specimens have been determined (based on morphology) to belong to the
family Hubbardiidae and tentatively assigned to the genus Draculoides, although this cannot
be guaranteed. Initial morphological identification of male specimens revealed some minor
variations in characteristics, resulting in the specimens being denoted as a species complex
(Draculoides ‘SCH030’ complex). Further molecular analysis revealed that the specimens
actually belong to Draculoides Lineage SJ (Plate 1), and are likely to represent a single
species rather than a species complex (Biota 2013d).
Molecular analysis was successfully carried out on 36 of the 46 specimens collected and
revealed the presence of five genetic lineages (SJ, SK, SL, SM and SO) corresponding to
five distinct species (Table 23). Five specimens failed to yield a DNA sequence, and a
further 10 specimens were not sequenced. These specimens were assigned the name
Draculoides ‘sp. indet.’ and whilst likely they belong to any of the five lineages identified, this
cannot be determined.
14.4.2.3

Order Blattodea (cockroaches)

Seventy eight cockroaches have been collected from 29 sites. Molecular analysis revealed
the presence of two genetic lineages (BNA and BNN; Table 23) representing two distinct
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species, both belonging to the family Nocticolidae. Lineage BNA has also been collected
from many sites spanning a large distance (approximately 400 km) in the Pilbara, from the
Robe River to the Ophthalmia Range (Biota 2012n). Lineage BNN has been collected
previously in the Pilbara at Marillana Creek, approximately 30 km south of Koodaideri
(Biota 2012n; Table 23). Both species are therefore not restricted to the Development
Envelope.
Table 23: Troglofauna recorded in the Development Envelope

Taxon

Source of
impact

Distribution

Comments (Biota 2012n)

Impacted species shown to occur elsewhere in the region
Nocticolidae sp.
Lineage BNA

MPA

Not restricted to Widespread across the Pilbara, from the Robe
the Development River to Ophthalmia Range
Envelope

Nocticolidae sp.
Lineage BNN

MPA

Not restricted to Also known from the Marillana Creek locality,
the Development approximately 30 km south of the MPA
Envelope

Impacted species known from only within the Development Envelope
Draculoides
'SCH030 complex'
Lineage SJ

MPA

Not restricted to Also recorded from within the wider
the proposed pit Development Envelope but outside the
areas
proposed pit areas at reference site
DD03KOOD006 (Figure 42)

Draculoides 'sp.
indet.’ Lineage SJ

MPA

Not restricted to Also recorded from within the wider
the proposed pit Development Envelope but outside the
areas
proposed pit areas at reference site
DD03KOOD006 (Figure 42)

Draculoides 'sp.
indet.' Lineage SK

MPA

Not restricted to Also recorded from within the wider Development
the proposed pit Envelope but outside the proposed pit areas at
reference sites DD03KOOD006 and
areas
RC11KOOD0018 (Figure 42)

Draculoides 'sp.
indet.' Lineage SO

MPA

Not restricted to Only recorded from within the wider
the proposed pit Development Envelope, but outside the
areas
proposed pit areas at reference sites
RC12KOOD1357 and RC12KOOD1374
(Figure 42)

Impacted species known from only within the proposed pit areas
Draculoides 'sp.
indet.' Lineage SL

MPA

Restricted to the Currently only known a single site
(RC02KOOD051; Figure 43), within the
proposed pit
areas
proposed K75W pit area

Draculoides 'sp.
indet.' Lineage SM

MPA

Restricted to the Currently only known from two sites
proposed pit
(RC11KOOD0038 and RC12KOOD0238;
Figure 43), both of which are within the
areas
proposed K75W pit area

Lagynochthonius
sp. 'PSE062'
Lineage CR

MPA

Restricted to the Currently only known from two sites
proposed pit
(RC10KDD0049 and RC11KOOD0193;
Figure 43), both of which are within the
areas
proposed K75W pit area
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Figure 39
Short Range Endemic
invertebrate fauna sampling
locations in the
Development Envelope Western Rail Corridor
Drawn: M.Swebbs
Date: June, 2013

Plan No: PDE0103935v1
Proj: MGA94 Zone50
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Figure 40
Short Range Endemic
invertebrate fauna sampling
locations in the
Development Envelope Mine/Plant Area and
Southern Infrastructure
Corridor
Drawn: M.Swebbs
Date: June, 2013
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Figure 41
Distribution of impacted
SRE species known from
only the Development
Envelope in the context
of land systems
Drawn: M.Swebbs
Date: June, 2013
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Figure 42
Troglofauna sampling
locations in the
Development Envelope
Drawn: M.Swebbs
Date: June, 2013

Plan No: PDE0103936v1
Proj: MGA94 Zone50

Plate 1: Troglobitic specimens recorded at Koodaideri: left to right, Lagynochthonius ‘PSE062’ female;
Draculoides ‘SCH030 complex’ male (Biota 2012n).
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14.5

Description of the aquatic fauna of Koodaideri spring

The Koodaideri spring system near K58W is located at the headwaters of an un-named creek
near the north-eastern boundary of the Hamersley sub-region and consists of a small spring
in a rock face, leading into a series of downstream intermittent freshwater pools over a
distance of approximately 400 m. The spring is surrounded by dense riparian vegetation in
Very Good to Excellent condition (refer to Section 13.2.2.2), including trees up to 30 m high,
which collectively is of moderate to high local conservation significance (Bennelongia 2013).
The result of hydrogeological drilling and groundwater table mapping suggests that
Koodaideri spring is fed by a local fractured aquifer to the south and south-west of the spring.
The difference between the spring elevation and groundwater level 150 m up gradient is only
60 cm suggesting the spring may be a non-permanent feature. The contention that the
spring is transient is supported by the relatively low seepage rate measured from ad-hoc
measurement of spring flow over the last two years (1 L/s to 0.1 L/s), and the lack of fish in
pools downstream of the spring.
14.5.1 Aquatic fauna surveys
Sampling of aquatic fauna at Koodaideri spring was undertaken in 2010 and 2011
(Bennelongia 2011) to determine the presence and variety of both aquatic invertebrate and
vertebrate species. Surveys included the use of baited fish traps, seine netting, gill netting,
line fishing, and evening spot lighting for fish and discontinuous, vigorous kick sampling,
sweep sampling and digging up of sediment for aquatic invertebrates.
Species composition of the dry season and wet season aquatic invertebrate communities
were compared with communities at other Pilbara springs using multivariate analysis in the
PATN package (Version 3, www.patn.com.au) (Bennelongia 2011).
Water samples were collected at Koodaideri spring in October 2010 and April 2011 and
analysed for Total Dissolved Solids, electrical conductivity, pH, turbidity, colour, temperature
and anion, cation and metal concentrations, (Bennelongia 2011). There was no evidence of
pollution and it was considered unlikely that relative concentrations of ions and metals would
vary seasonally to any significant extent (Bennelongia 2011).
14.5.2 Aquatic fauna habitats
An aerial overview of the Koodaideri spring system is shown in Figure 44. The following four
broad habitat zones occur in the spring system (Bennelongia 2011):
•

Aquatic zone - which covers 0.09 ha comprised of the open water sections of the
spring itself, sections of narrow stream and pools

•

Emergent zone - which covers 0.12 ha, comprised of parts of the watercourse and
pool supporting dense emergent plants

•

Riparian zone - which covers 1.34 ha comprised of sloping banks of the channels
containing the stream and pools and other associated low‐lying areas. This
encompasses the area of regular flooding

•

Floodplain zone - which covers 1.43 ha comprised of the bench of the floodplain
around the channels. This zone represents the geological floodplain rather than the
area that is regularly inundated
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14.5.3
14.5.3.1

Aquatic fauna occurrence

Invertebrates

A total of 175 species of aquatic invertebrates has been collected, with dipterans accounting
for almost one‐third of all species. The number of aquatic invertebrate species collected at
Koodaideri spring was considered relatively high compared to other springs that have been
surveyed in the Pilbara (Bennelongia 2011). Nearly all of the species collected at Koodaideri
spring are known more widely in the Pilbara region and in most cases, other parts of
Australia. Many of the species collected are typical of groundwater discharge environments.
The invertebrate community at Koodaideri spring was similar to that at Weeli Wolli Spring,
which is approximately 50 km south of the MPA and the nearest wetland site that has been
sampled. Given that both systems flow northwards out of the Hamersley Range into the
Fortescue Valley, the similarity of fauna is to be expected (Bennelongia 2011). The
invertebrate community at Running Waters (200 km north‐east) was also similar to that at
Koodaideri spring in the wet season; however, differences between the communities of all
springs (except Koodaideri spring) were little greater than the inter‐seasonal community
differences at individual springs. Thus, the Koodaideri aquatic fauna assemblage fits into the
ordination ‘cloud’ of other springs in the region (Bennelongia 2011).
The invertebrate species of greatest scientific and conservation interest were the species
with strong groundwater affinity that are rarely found in surface water bodies, including:
•

Chydaekata sp. (amphipod)

•

Vestenula matildae (ostracod)

•

Stygolimnochares nr. australica (water mite)

•

Aspidiobates pilbara (water mite)

The amphipod genus Chydaekata occurs in groundwater throughout the central and upper
part of the Fortescue River basin and has previously been recorded from surface water at
Weeli Wolli Spring. It is unclear whether the species of Chydaekata at Koodaideri spring is
the same as that recorded at Weeli Wolli Spring. If not, it is possible that it represents an
undescribed species known from only Koodaideri spring (Bennelongia 2011).
The ostracod Vestalenula matildae occurs in groundwater throughout the Pilbara and has
previously been recorded in surface water at Chalyarn Pool on the Robe River (west of
Pannawonica) and at Coppin Gap in the De Grey River system (Bennelongia 2011).
Stygolimnochares is a genus of mites that inhabits the hyporheic zone, with
Stygolimnochares australica being known from streams in Queensland. Stygolimnochares nr
australica is probably a new species and its collection at Koodaideri spring was either the first
record of the new species or the first WA record of Stygolimnochares australica
(Bennelongia 2011).
Aspidiobates pilbara is an endemic Pilbara species that has been previously recorded from
Weeli Wolli Spring, Millstream and three other springs in the Pilbara (Bennelongia 2011).
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14.5.3.2

Fish

There was no evidence of the occurrence of fish in the pools associated with Koodaideri
spring. This may be related to non-permanence of the spring, because most permanent
water systems in the Pilbara contain fish (Bennelongia 2011). The isolated nature of the
Koodaideri spring system, with no downstream connection to other surface water bodies,
means that the re‐establishment of fish populations after periods of prolonged drought and
drying of surface water is likely to be very slow. This is also supported by hydrogeological
investigations that show the head difference between groundwater 150 m up-gradient and
the Koodaideri spring is only 60 cm (Parsons Brinckerhoff 2013). The small head difference
over a large distance supports the hypothesis that the spring may cease to flow during
prolonged drought periods.
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14.6

Assessment of potential impact, mitigation and residual impact

The EPA has listed the following potential impacts for the Proposal in relation to terrestrial
fauna and subterranean fauna:
•

Clearing of vegetation would result in loss or fragmentation of fauna habitat and
consequential displacement of fauna

•

Death or injury of fauna (including subterranean fauna) may occur during clearing
and construction

•

Possible obstruction of fauna movements due to increased presence of human
activity and disruption to nesting and roosting habits from dust, noise and light
emissions

14.6.1
14.6.1.1

Impacts to listed fauna species of conservation significance

MNES species (EPBC Act / WC Act listed)
Northern Quoll

Refer to Section 21.1
Pilbara Olive Python

Refer to Section 21.2.
Orange Leaf-nosed Bat

Refer to Section 21.3
14.6.1.2

Scheduled species (WC Act)
Grey Falcon

Four individuals of the Grey Falcon have been recorded in the WRC. In the Pilbara, the Grey
Falcon is mostly recorded from the coastal plain between the de Grey and Ashburton Rivers.
This species is not considered likely to rely on any particular habitat type present within the
Development Envelope. As the Grey Falcon has a low density and broad distribution in the
Pilbara, it is unlikely the Proposal will result in any significant impacts on this species.
Peregrine Falcon

The Peregrine Falcon has an almost cosmopolitan distribution and inhabits a wide range of
habitats. Its preferred habitat types include cliffs, rocky outcrops and rocky coastal islands.
This species has been recorded seven times across the Development Envelope and the
individuals recorded are likely to have been transitory or foraging. Because the Peregrine
Falcon is unlikely to rely on habitats present in the Development Envelope for breeding, it is
unlikely that the Proposal will significantly affect this species.
14.6.1.3

Migratory species
Fork-tailed Swift

The Fork-tailed Swift has been recorded on two occasions in flight across the WRC. This
species inhabits various landforms including coasts and urban areas, with a tendency to
inhabit more arid areas. It is almost exclusively aerial and does not breed in Australia. Due
to the wide range of the Fork-tailed Swift and its use of Australia as non-breeding habitat
only, it is unlikely that the Proposal will significantly affect this species.
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Rainbow Bee-eater

Seventy one individuals of the Rainbow Bee-eater have been recorded in the Development
Envelope. This migratory species has a broad distribution across Australia, is commonly
observed in the Pilbara, and is unlikely to be reliant on the habitats within the Development
Envelope. As such, it is unlikely that the Proposal will significantly affect this species
(Biota 2012m).
14.6.1.4

Priority listed species
Gane’s blindsnake

One individual of Gane’s blindsnake has been recorded in the SIC. Potential impacts to this
species include habitat loss and direct mortality of individuals. Development in the SIC has
the potential to locally impact this species. Records of this species collected to date indicate
that it has a broad distribution throughout much of the central Pilbara (Biota 2012i). It is
therefore unlikely that the Proposal will significantly affect the species to the extent that the
long-term survival of the species in the region will be affected.
Star Finch (Western)

Nine Star Finches (Western) were recorded from the MPA in proximity to Koodaideri spring.
It is probable that this is the only location within the Development Envelope that the Star
Finch (Western) occurs, due to the availability of water bounded by dense vegetation. This
species is endemic to Australia where it is found from the Pilbara, across the north of the
Northern Territory and into the far north of Queensland; it is generally uncommon and
typically only patchily distributed in the Pilbara (Biota 2012g). As it is proposed to not mine
within 50 m of the gorge at K58W that contains Koodaideri spring (and the vegetation unit
D38), the fauna habitat and ecological values in this area will be retained, and it is unlikely
that the Proposal will significantly affect the Star Finch (Western) species or its habitat; at the
scale of the sub-region or bioregion, impacts to the species’ conservation status would not be
expected (Biota 2012g).
Australian Bustard

Twelve Australian Bustards have been recorded throughout the Development Envelope. The
Australian Bustard is a mobile nomadic bird and occupies large home ranges in open or
lightly wooded grassland including Triodia sand plains. Given the extensive distribution of
suitable habitat in the Pilbara which the species could use, it is unlikely that the Proposal will
significantly affect this species (Biota 2012g).
Western Pebble-mound Mouse

The Western Pebble-mound Mouse was the most frequently recorded mammal during
surveys in the Development Envelope (Biota 2012g-j) with 39 individuals recorded. This
species has a broad distribution in the Pilbara and is considered quite common. For this
reason, it is unlikely that the Proposal will significantly affect this species.
Ghost Bat

The K75W adit/cave system comprises an adit installed around 1968 for the purposes of bulk
mineral exploration and which intersects a large cavern system approximately 30 m wide by
50 m deep (Biota 2012c). The adit/cave system supports several bat species, including the
Ghost Bat (Biota 2012d).
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The number of Ghost Bats inhabiting the K75W adit/cave system may be as high as 10
individuals and vary seasonally (Biota 2012d). Previous surveys in the Hamersley Ranges
indicate the species occurs in scattered and small groups of between five and 20 individuals.
Observations of these family groups suggest that a Ghost Bat group of up to 10 individuals in
optimal habitat at Koodaideri is likely to be reproducing annually and be regionally significant
for this species. This differs from the eastern Pilbara where large maternity colonies of Ghost
Bats have been recorded with an excess of 50 individuals.
It is proposed to not mine within 50 m of the K75W adit/cave system to retain the habitat of
the colony of the Ghost Bat (and the Orange Leaf-nosed Bat - refer to Section 21.3). This will
be supported by an adaptive management approach to managing impacts to the adit/cave
system and the bat population addressing the indirect impacts of noise, vibration and lighting.
These and other measures are detailed in the SSMP (Appendix 7).
Bush Stone-curlew

The Bush Stone Curlew has not been recorded during surveys within the Development
Envelope but has the potential to occur in habitat present along the WRC. This species is
widespread in Australia and southern New Guinea; populations are apparently secure in the
Pilbara (Biota 2012j). There is potential for clearing in the WRC to affect individuals of this
species; however, these impacts are not expected to be significant and its overall
conservation status would not be altered (Biota 2012j).
Short-tailed Mouse

The Short-tailed mouse has not been recorded in surveys within the Development Envelope
but has the potential to exist along the SIC even while its preferred habitat of cracking clay is
absent. The absence of preferred habitat in conjunction with its large known distribution
makes it unlikely that the Proposal will significantly affect this species.
14.6.2
14.6.2.1

Loss or fragmentation of fauna habitat

Terrestrial vertebrate fauna

Clearing of terrestrial fauna habitat is required to facilitate construction of the mine and
associated infrastructure. Clearing will result in up to 12,171 ha of terrestrial habitat loss
across the six major habitat types present within the Development Envelope.
Impacts to habitats from vegetation clearing will be managed through implementation of
measures described in the Flora and Vegetation Management Plan and the Terrestrial Fauna
and Subterranean Fauna Management Plan contained in the OEMP (Appendix 6). Habitat
clearing will be restricted to the Development Envelope and will be the minimum necessary
for safe construction and operation of the Proposal.
It is proposed to not mine within 50 m of the gorge at K58W that contains Koodaideri spring
(and the mapped extent of vegetation unit D38), and as such, the terrestrial fauna habitat in
this area will be retained. Also, it is proposed to not mine within 50 m of the K75W adit/cave
system, and as such, the roosting habitat for the Ghost Bat and Orange Leaf-nosed Bat will
be retained.
Habitat clearing is not anticipated to cause any significant fragmentation of habitat or
disruptions to ecological linkages. The Proposal components will fragment fauna habitat to
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an extent, with some fauna groups affected more than others based on their movement
patterns and modes (flight versus ground moving and long versus short range movements).
Of the Proposal components, the WRC and SIC have the relative greater potential to
fragment habitat due to their linear nature and length; however, all fauna groups will be able
to traverse infrastructure located in the WRC and SIC. This infrastructure, including the
railway in the WRC, is unlikely to form a barrier to movement. Culverts, which are to be
strategically placed along the railway to maintain surface water flows, will also facilitate fauna
movement with many located in existing drainage areas, which are often preferentially used
by fauna as movement corridors across the landscape. The majority of the species of
conservation significance, (Northern Quoll, Orange Leaf-nosed Bat, Pilbara Olive Python,
Gane’s Blindsnake, Star Finch and Ghost Bat) have not been recorded in the WRC
(Biota 2012m), and those that have been recorded are mainly bird species whose movement
will not be impeded by the railway. For most of these species of conservation significance,
the presence of a railway embankment (with culverts) will not pose an impediment to fauna
movement from one side to another.
At a larger scale, the Development Envelope is completely surrounded by relatively unaltered
rangelands (Table 7). The Development Envelope contains fauna habitats that are
contiguous with the surrounding landscape, including habitats (based on land systems) that
are likely to extend into the nearby Karijini National Park (Figure 11). Based on the
distribution of land systems, fauna habitats occurring in the Development Envelope are likely
to be well represented in Karijini National Park and connectivity will remain between the Park
and intact habitats outside the Development Envelope.
14.6.2.2

SRE invertebrate fauna

Loss of SRE invertebrate fauna habitat will occur as a result of clearing to facilitate
construction of the mine and associated infrastructure. Clearing will result in the direct
removal of up to 12,171 ha of habitat over the Development Envelope.
Three of the potential SRE taxa recorded from the proposed disturbance footprint have
distributions extending into the wider region and are not restricted to the Koodaideri locality:
Barychelidae sp. B1, Barychelidae sp. B19, and Aname sp. N36 (Biota 2012o; Table 22).
Two taxa have been recorded from only the Koodaideri locality, but reference sampling at
sites outside of the Development Envelope demonstrated they occur in areas outside the
Proposal disturbance footprint: Barychelidae sp. B13 and Aname sp. N43 (Biota 2012o;
Table 22).
Potential impacts to Barychelidae sp. B13 and Aname sp. N43 have been quantified in
relation to the land systems in which they were recorded. Barychelidae sp. B13 was
recorded from the Newman land system in the eastern end of the MPA, and outside and to
the east of the MPA. This occurrence of the Newman land system extends over a total
contiguous area of approximately 302,996 ha, predominantly to the west of the MPA and to
the south of the WRC (Figure 39 and Figure 40). Of this, approximately 6,674 ha (2.2%) is
within the indicative disturbance footprint and 14,799 ha (4.9%) is within the Development
Envelope. Aname sp. N43 was recorded from the Newman, Boolgeeda and Divide land
systems in the MPA, and outside to the north and west of the MPA. The contiguous
occurrences of the Newman, Boolgeeda and Divide land systems extend over a total area of
348,477 ha, around the MPA and extending west along and to the south of the WRC
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(Figure 39 and Figure 40). Of this, approximately 7,737 ha (2.2%) is within the indicative
disturbance footprint and 30,747 (8.8%) is within the Development Envelope.
The remaining three taxa recorded from the proposed disturbance footprint are currently
known from only the Development Envelope: Aname sp. N111, Aname sp. 112 and Aname
sp. 117 (Biota 2012o; Table 22). All three taxa have been recorded from the north-eastern
part of the MPA, and would be affected by infrastructure associated with this component of
the Proposal. They are part of a suite of very small trapdoor spider species belonging to the
family Nemesiidae that construct a sock-like burrow, commonly in sandy and alluvial fan
settings; this group appears to be characterised by a large number of species with relatively
small distributions, based on current molecular analysis (Biota 2012o).
Both Aname sp. N11 and Aname sp. 117 are known from only one site other than the impact
area record, while Aname sp. 112 appears to be more common locally (Biota 2012o). Based
on the proposed disturbance footprint, at least one known location of each taxon would not
be disturbed by the Proposal (although these locations are still within the Development
Envelope). It is informative to review the habitats from which these taxa have been recorded
to further assess the risks presented by the Proposal. All three were recorded from the
Boolgeeda land system, which is characterised by outwash plains and minor flow channels
(Biota 2012o; Figure 41). The distribution of Aname sp. N112 in particular suggests that it is
likely all three taxa occur more widely in this habitat type, at least at a local scale; however,
current data suggest that it is not likely that members of this group have the wider regional
distributions seen in other trapdoor spiders (Table 22), and they may be limited to outwash
plains between the northern Hamersley Range and Fortescue River in the locality
(Biota 2012o).
Potential impacts to Aname sp. N111, Aname sp. N112 and Aname sp. N117 have been
quantified in relation to the land systems in which they were recorded. All three species were
recorded from an occurrence of the Boolgeeda land system that extends over a total area of
42,664 ha to the north and east of the MPA, and to the west of the MPA along the eastern
third of the WRC (Figure 39 and Figure 40). Of this, approximately 1,053 ha (2.5%) is within
the indicative disturbance footprint and 15,890 ha (37%) is within the Development Envelope.
The extent of permanent loss of SRE invertebrate fauna habitat will be mitigated through
implementation of measures described in the Flora and Vegetation Management Plan and
the Terrestrial Fauna and Subterranean Fauna Management Plan contained in the OEMP
(Appendix 6). Habitat clearing will be restricted to the Development Envelope and will be
the minimum necessary for safe construction and operation of the Proposal.
14.6.2.3

Subterranean fauna

The extraction of ore and removal of overburden material will result in the direct removal of
habitat for troglobitic fauna. The locations at which troglobitic taxa were recorded were
overlaid with the proposed pit areas to establish which would be directly affected by the mine
pits and associated waste dumps.
All eight troglobitic taxa known from the Development Envelope have been collected from
within the mine pit areas. Two taxa have distributions extending into the wider region and are
not restricted to the Development Envelope (Nocticolidae sp. Lineage BNA, Nocticolidae sp.
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Lineage BNN; Table 23). Three have been recorded from only the Development Envelope,
but were present both within the proposed pit areas and at reference sampling sites outside
of the pit areas (Draculoides 'SCH030 complex' Lineage SJ, Draculoides 'sp. indet.’ Lineage
SJ, Draculoides 'sp. indet.' Lineage SK; Table 23). One taxon was recorded from only
reference sampling sites outside the pit areas (Draculoides ‘sp. indet.’ Lineage SO;
Table 23). The remaining three taxa (Draculoides 'sp. indet.' Lineage SL, Draculoides 'sp.
indet.' Lineage SM, Lagynochthonius sp. 'PSE062' Lineage CR; Table 23) are currently
known from only the proposed pit areas (Figure 43). All three have been collected from only
one or two sampling sites within the K75W mine pit area. In order to assess the likelihood
that these three lineages are truly restricted to the impact area, the habitat from which they
were collected is considered further.
The habitat type from which these lineages were recorded is part of the range of hills that
extends to the north-west for over 6 km before significant interruption. Furthermore, there
are no surface features (e.g. a significantly dissected landscape, different geologies) within
the hill encompassing the K75W deposit that suggest a spatially restricted or specialised
habitat type within the mine footprint. The first significant feature (a large gorge) indicating a
possible break in the distribution of the K75W lineages, occurs 6 km to the west. This gorge
is comparable to the one separating K75W from K58W immediately to the east, with the latter
then supporting the separate Draculoides (Lineage SJ) lineage.
The Koodaideri deposits lie along the north-eastern margin of Hamersley Range and is
predominantly Brockman Iron Formation (Biota 2012n). Geological cross-sections indicate
that the likely troglofauna habitat at Koodaideri occurs within the hydrated zone that overlies
the below water table strata across the extent of the deposits (Biota 2012n). This zone
occurs where the interaction of downward percolating groundwater and a fluctuating water
table have resulted in physical degradation over time, leaving behind air-filled cavities and
vugs. Hydrated zones have been previously identified as potential troglofauna habitat at
Marandoo (Biota 2008), and was considered to be the likely habitat stratum for troglofauna
collected at Hope Downs 4 (Biota 2009a).
The hydrated layer at Koodaideri varies in thickness from 0 – 40 m (more commonly ~20 m),
and the mineralised sequence is also reported to be highly porous and cavernous. These
habitat units are set in landforms that are part of a connected and extensive range of hills,
plateaux and gullies. This is a context that differs from the isolated habitat model of the Robe
River valley mesas, where troglofauna were found to have very short range distributions
during the assessment of the Mesa A / Warramboo proposal (Biota 2006). The Koodaideri
landform setting is one of general connectivity, more similar to assessment work completed
on the western margin of the Hamersley range for API’s West Pilbara Iron Ore Project
(Biota 2010). API’s study found that, in connected contemporary landforms with contiguous
troglofauna habitat, the distribution of species reflected landform connections.
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The results from the more widely collected schizomid species support this: Draculoides sp.
‘SCH030’ / Lineage SJ was recorded from seven sampling sites, from both the K75W and
K58W pits (Biota 2012n). As this species is morphologically and ecologically very similar to
the other Draculoides species recorded, it may imply that the other impact area species are
less abundant rather than restricted at very small spatial scale.
The assumptions made on the distribution of troglofauna are consistent with the recent OEPA
(2012b) review of subterranean fauna assessment in WA, which highlights the limitations and
inherent difficulty in conclusively demonstrating that subterranean fauna species recorded
within the disturbance footprint of development projects also occur outside the footprint. The
review acknowledged the difficulties associated with the common lack of evidence and
identified acceptable methods to demonstrate the likely distribution of species including
geological information indicating continuity between the impact zone and areas beyond the
impact zone to indicate that species are unlikely to be confined within the impact zone. This
approach has been used in this assessment to demonstrate the likely wider distribution of
troglofauna species recorded from the proposed mining pits.
The extent of permanent loss of troglofauna habitat will be mitigated by ensuring material
extraction occurs within defined and optimised pit boundaries. This will leave large
contiguous areas of suitable habitat in-situ.
It is unlikely that the extraction of ore and removal of overburden (resulting in the loss of
habitat) will threaten any troglofauna species known to occur within the mine pits. The
Koodaideri deposits occur along a semi-contiguous range extending east-west and the
Proposal is unlikely to fragment the habitat of subterranean fauna or significantly affect the
diversity and persistence of subterranean fauna within the Development Envelope.
14.6.2.4

Aquatic fauna

Koodaideri spring and associated downstream pools exhibit a species-rich invertebrate
community, more so than many other listed conservation significant springs in the Pilbara
(Bennelongia 2013). No aquatic fauna habitat associated with the Koodaideri spring will be
lost or fragmented as a result of the Proposal; it is proposed to not mine within 50 m of the
gorge at K58W that contains Koodaideri spring (and the mapped extent of vegetation unit
D38). As such, the Koodaideri spring and associated aquatic fauna habitat and its ecological
values will be retained.
Changes to surface and groundwater hydrology have the potential to indirectly affect aquatic
fauna habitat at Koodaideri spring. A number of engineering measures will be implemented
to manage these potential impacts, including surface water management infrastructure such
as levees around pits, diversion drains around waste dumps and culverts under roads.
Where practicable, these management measures will maintain surface water drainage
regimes by diverting surface water flows around infrastructure and into downstream drainage
lines. This will include the unnamed creek on which the spring occurs and the western arm
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of the gorge separating K58W and the satellite pit near Koodaideri spring; this should assist
maintain adequate water supply to the (D38) vegetation community within the gorge.
In addition, an adaptive management approach will be adopted in which water levels, quality
and ecological parameters, such as aquatic fauna diversity will be monitored prior to and
during mining to inform the need for further measures to protect the spring if required.
Continuous monitoring of the seepage flow to Koodaideri spring is prerequisite in effective
management of the ecological system associated with the spring. This can be undertaken by
establishing a long term monitoring program to characterise the maximum and minimum flow
dependent on annual climatic regime at the site.
Further details on the impacts and management of surface and ground water in relation to
Koodaideri spring is provided in Sections 15.3.3 and 15.5.
14.6.3 Loss or injury of terrestrial fauna
Vehicle movements associated with implementation of the Proposal have the potential to
cause the loss of some individuals of terrestrial fauna species, particularly less-mobile
species such as some reptiles. Contractors and staff will undertake environmental inductions
and training, of which a component will cover protection of flora and fauna. Speed limits will
be enforced on roads within the Development Envelope to reduce the risk of fauna strikes.
The conservation status and distribution of fauna species is unlikely to be significantly
affected by vehicle movements as a result of the Proposal.
Clearing will be undertaken progressively to allow mobile fauna movement into contiguous
habitat beyond the clearing area. Native fauna encountered on-site (including during
clearing) will be avoided. A dedicated fauna relocation specialist/carer will be available onsite at all times to safely relocate any fauna encountered.
Firearms and pets will be prohibited to Proponent staff and contractors within the
Development Envelope. Barbed wire will be prohibited within the MPA, with the exception of
areas that may legally require it, such as substations, where appropriate supplementary
management measures will be implemented, such as installation of bat deflectors as has
been carried out at other Rio Tinto Pilbara operations.
14.6.4

Possible obstruction of fauna movements and disruption to nesting and
roosting habitats
Indirect impacts from the Proposal may modify or disturb fauna habitats leading to changes in
fauna behaviour and movement patterns and/or disruption to nesting and roosting habitats.
These include light, dust and noise emissions, changed fire regimes, and the introduction
and/or spread of weeds and feral animals.
Light, dust and noise emissions from construction and mining activities can affect native
fauna by deterring individuals from their habitats and subsequently altering species’ foraging,
roosting or breeding behaviour in the area immediately around the source of light, dust and
noise. These impacts will be mitigated through measures outlined in the Terrestrial Fauna
and Subterranean Management Plan of the OEMP (Appendix 6) and more specifically for
EPBC Act listed species in the Significant Species Management Plan (SSMP; Appendix 7).
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Fire prevention measures will be implemented in accordance with the Proponent’s standard
operating procedures. Specific measures are detailed in the Flora and Vegetation
Management Plan of the OEMP (Appendix 6).
Ground disturbance and poor waste management can result in the increase in numbers or
introduction of weeds or feral animals, increasing predation of, or competition with, native
fauna. These potential impacts will be mitigated through implementation of the Flora and
Vegetation Management Plan and Terrestrial Fauna and Subterranean Fauna Management
Plan in the OEMP (Appendix 6).

14.7

Cumulative impacts

The key potential cumulative impacts to fauna species relate to loss of habitat and have been
discussed in this PER in relation to loss of vegetation communities of conservation
significance (Section 13.4) and potential cumulative impacts to key Matters of NES,
specifically the Northern Quoll (Section 22.2), Pilbara Olive Python (Section 22.3), Orange
Leaf-nosed Bat (Section 22.4), and Lepidium catapycnon (Section 22.5).

14.8

Consideration of climate change

As stated in Section 13.5, the substantial range in predictions for biophysical change
magnifies the difficulty in predicting the response of ecosystems and individual species to
climate change. If there is uncertainty in predicting shifts in regional temperature and rainfall
patterns, then the accuracy of predicting response in Pilbara biological systems, the natural
history of which is often poorly known, is clearly also very limited.
Despite the limitations, the communities and species that could be most affected by reduction
in summer rain, and total annual rain, combined with increase in average temperature, can
still be considered. Some Pilbara fauna species are reliant on more mesic or sheltered
habitats than others. Such biota are often relictual, having persisted in the Pilbara in these
refugial niches since past, more tropical periods. As a consequence, they are also often
amongst the taxa with narrower preferred ranges of occurrence and lower tolerance of drier
conditions. It is possible that regional climatic changes could lead to these species and
communities being placed under greater threat should climate change eventuate at the more
extreme end of the spectrum of current predictions.
Amongst the Scheduled fauna species, the Orange Leaf-nosed Bat, Rhinonicteris aurantius,
provides an example. This species is regarded as a relictual species in the region, persisting
from periods when the Pilbara experienced a more tropical climate (as is typical of the
majority of R. aurantius’ contemporary range through the top end of Australia). As a
consequence, it is poor at retaining water and thermoregulation; a key factor contributing to
the species’ need for deep, humid caves as roost sites and to drink free water. This may
predispose R. aurantius to impacts from changes in climate. There is also some evidence
that the nightly foraging range of the species may routinely contract from the wet to dry
season in the region. It is possible then, that if conditions become hotter and drier, additional
pressure may be placed on colonies in regards to accessible foraging and drinking resources
within range of permanent roost sites. This could also potentially affect the ability of
individuals to disperse to other colonies and maintain regional gene flow. The important
roost sites themselves may be less affected in the short term however, as deep cave
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microclimate is likely to be maintained with gradual increases in temperature and as rainfall
decreases.
Similarly, troglobitic fauna could be suggested as being at higher risk to climate change
impacts. This fauna is even more strongly tropical in its origin and has become highly
adapted to stable, warm temperatures and high humidity. Experimental comparisons
between troglobitic spiders and analogous surface forms have shown that subterranean
spiders lose water at up to ten times the rate of their surface equivalents. This again could
make them susceptible to a shift to hotter, drier climatic conditions. However, due to its
obligate subterranean ecology, this fauna would not be exposed to surface conditions.
Preliminary studies suggest the microclimate of most subterranean habitats, including those
utilised by troglobitic fauna within the Development Envelope, is not prone to short time
period fluctuations and driven by immediate change in surface temperature or rainfall events.
It is probable that humid conditions in habitats tens of metres below ground level are
maintained by long term water held in clay lenses and other stratigraphic water storage.
Such systems have probably been gradually charged with infiltrated water over very long
periods of time. While this could eventually deteriorate if conditions remain dry for extended
periods, this change is likely to be very gradual in such buffered habitats.
However, considered on an aerial extent, the majority of the fauna assemblages within the
Development Envelope may be less susceptible to small changes in climate. Many of the
species occur in very arid and hot areas, such as hilltops and extensive stony plains, and are
strongly adapted to these conditions. The majority of the fauna does not need to drink free
water (obtaining it metabolically instead, as preformed water in food). The tolerance limits of
the Pilbara arid biota are unknown, but these species and communities have persisted
through repeated hot summer periods in multiple drought years in the past. It is possible that
some species would be disadvantaged if less tolerant and a shift in community structure
could occur if worst case climate predictions eventuate, but it is perhaps unlikely that entire
arid-adapted communities would be lost.
It is worth considering that the above has largely reviewed the possible consequences of
worst case of a 4°C temperature increase and 24% rainfall decrease by 2070 (IOCI 2012).
The range of climate change predictions also includes other scenarios, and if average
temperature increases by only 3°C or less by 2070, combined with a reduction in annual
rainfall of 9% but with extreme events remaining unchanged, then ecological responses in
Pilbara taxa may be less pronounced. Increased temperature and unchanged peak rainfall
events would be more similar to what is currently experienced further north of the Pilbara,
and some sub-tropical and tropical affinity species and communities could be advantaged.
It is extremely difficult to provide confident predictions on the potential for climate change to
increase or decrease the impacts to conservation significant fauna and fauna habitats. A
precautionary approach is to assume that species and communities that occur as tropical
relictual taxa in the Pilbara, or are strongly reliant on mesic, groundwater or surface water fed
habitats, may be at increased risk and under greater environmental pressure by 2070. Many
such species and communities are, however, already identified currently as threatened.
These observations therefore re-emphasise this elevated conservation value and highlight
the importance of appropriate environmental management of water and temperature
sensitive natural systems.
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14.9

Key management actions

Potential impacts to fauna values will be mitigated through the implementation of measures
described in the Terrestrial Fauna and Subterranean Fauna Management Plan contained in
the OEMP (Appendix 6) and the SSMP (Appendix 7). Key aspects relating to fauna,
including habitat loss or fragmentation, will be managed in accordance with the Flora and
Vegetation Management Plan in the OEMP. Measures relating to rehabilitation of disturbed
areas will be implemented in accordance with the draft Koodaideri Closure Plan
(Appendix 8).
The SSMP has been developed for Rio Tinto’s Pilbara based operations. The Koodaideri
SSMP addendum (Appendix 7) addresses management measures specifically relevant to
EPBC Act listed species occurring, or potentially occurring, at the site. The addendum
outlines key management actions and accountability for issues relating to clearing and direct
disturbance, indirect disturbance and other operational issues and outlines survey/monitoring
requirements.
Key measures in the Terrestrial Fauna and Subterranean Fauna Management Plan of the
OEMP (Appendix 6) and/or SSMP (Appendix 7) include:
•

Protecting the K75W adit/cave system and the gorge containing Koodaideri spring. It
is proposed to not mine within 50 m of the gorge at K58W that contains Koodaideri
spring (and the mapped extent of vegetation unit D38), as such the vegetation
community and terrestrial fauna habitat and its ecological values will be retained. It is
proposed to not mine within 50 m of the K75W adit/cave system, and as such, bat
roosting habitat in this area will be retained

•

Managing surface water flows within the catchment of the gorges containing
Koodaideri spring to maintain the ecological values of the area

•

Implementing an adaptive management approach for the Orange Leaf-nosed Bat;
this adaptive management strategy is outlined in Section 23

•

Utilising existing disturbed areas for facilities (such as laydown areas used by
resource evaluation programs) in preference to additional clearing of native
vegetation

•

Restricting clearing to the extent approved by clearly marking clearing areas and
obtaining internal ground disturbance authorisation for areas to be cleared in
accordance with the Proponent's Approvals Request System

•

Staging clearing of vegetation to allow for the progressive movement of fauna into
areas outside the proposed disturbance areas; if sick or injured animals are
encountered, a nominated fauna relocation specialist/carer will assess possible
rescue and rehabilitation of the animal

•

Locating and implementing surface water flow controls at strategic locations under
the railway in the WRC, including along natural drainage lines, which could facilitate
movement under the railway for some fauna groups

•

Enforcing speed limits on all roads within the Development Envelope to reduce the
risk of fauna strikes
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•

Implementing environmental inductions and environmental training for all personnel
to improve awareness of their legal obligations and ensure flora and fauna protection

•

Implementing lighting controls, including where appropriate minimising light
broadcast, installing sodium lights, using yellow-coloured lights at night, using motion
sensors to further reduce light emissions, and installing reflectors in strategic
locations (e.g. substations) to deter bats from mine areas

•

Controlling dust emissions, including by: clearing work areas only as they are
required; applying water to haul roads, working surfaces and stockpiles; using
equipment enclosures and dust extraction at crushing and screening facilities; and
enforcing speed limits on roads to reduce dust lift-off

•

Minimising potential noise impacts to fauna by selecting and locating equipment
start-up alarms so that they reduce noise impacts

•

Prohibiting firearms and pets within the Development Envelope

•

Prohibiting barbed wire within the MPA, with the exception of areas that may legally
require it, such as substations, where appropriate supplementary management
measures will be implemented, such as installation of bat deflectors as has been
done at other Rio Tinto Pilbara operations.

•

Recording GPS co-ordinates of observed Threatened fauna species during
implementation of the Proposal

•

Implementing fire management measures

•

Progressively rehabilitating disturbed areas (including temporary construction
disturbance areas) to preserve fauna habitat values post-mining, including reinstating
habitat elements appropriate to the locations of the rehabilitation area and
redistribution of topsoil, log debris and leaf litter gathered during clearing operations

14.10

Predicted outcome

After mitigation and management measures have been applied, the Proposal is expected to
result in the following outcomes in relation to terrestrial and subterranean fauna:
•

Clearing of up to 12,171 ha of terrestrial fauna habitat over the life of the Proposal,
including up to 7,911 ha within the MPA and 4,260 ha within the combined SIC and
WRC area, which may lead to local reductions in fauna populations in the
Development Envelope. The habitat types present in the Development Envelope are
considered to be well represented in the local and regional area, including within the
nearby Karijini National Park. Koodaideri spring and the K75W adit/cave system will
be designated as ‘areas of special protection from ground disturbance’ and therefore
excluded from the ground disturbance footprint

•

Removal of potential SRE habitat; this habitat is considered widespread locally and
regionally

•

Removal of subterranean fauna habitat through extraction of ore and removal of
overburden; this is unlikely to fragment the habitat of subterranean fauna or
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significantly affect the diversity and persistence of subterranean fauna within the
Development Envelope as sufficient contiguous remnant habitat will be retained
•

No loss of fragmentation of aquatic fauna habitat associated with the Koodaideri
spring; the Koodaideri spring and the associated vegetation unit D38 will be
designated an ‘area of special protection from ground disturbance’ and therefore
excluded from the ground disturbance footprint. To mitigate potential indirect impacts
from the Proposal it is proposed to not mine within 50 m of the gorge at K58W that
contains Koodaideri spring (and the associated vegetation unit D38) as such, the
vegetation community and fauna habitat and its ecological values will be retained.
An adaptive management approach to maintain the ecological values of the spring
ecosystem is proposed (Appendix 6)

•

Removal of foraging habitat and/or a reduction in the availability of prey items for the
Orange Leaf-nosed Bat, Ghost Bat and other conservation significant species; it is
considered likely that individuals will continue to forage in habitats adjacent to
cleared areas

•

Progressive rehabilitation, with consideration given to restoring fauna habitat values
where practicable

•

Unavoidable loss of some individual fauna through impact with machinery and
vehicles
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15.

Hydrological processes and inland waters environmental quality
15.1

Key statutory requirements, environmental policy and guidance

15.1.1 EPA objective
The EPA has applied the following objectives for the Proposal to its assessment of
hydrological processes and inland waters environmental quality:
"To maintain the hydrological regimes of groundwater and surface water so that existing and
potential uses, including ecosystem maintenance, are protected.
To maintain the quality of groundwater and surface water, sediment and/or biota so that the
environmental values, both ecological and social, are protected."
15.1.2 Regulatory framework
The following legislation is relevant to the Proposal with respect to the protection of surface
water and groundwater and the above EPA objective:
•

Rights in Water and Irrigation Act 1914 (WA)

•

Environmental Protection Act 1986 (WA)

15.1.3 Relevant guidelines and policy
A number of State and Commonwealth policies are relevant to the protection of surface water
and groundwater:
•

Australian and New Zealand Environment and Conservation Council (ANZECC) and
Agriculture and Resources Management Council of Australia and New Zealand
(ARMCANZ) (2000) Australian Water Quality Guidelines for Fresh and Marine
Waters

•

Government of Western Australia (2001) State Water Quality Management Strategy
Document No.6. Implementation Framework for Western Australia for the Australian
and New Zealand Guidelines for Fresh and Marine Water Quality and Water Quality
Monitoring and Reporting

•

Pilbara Water in Mining Guideline. Report No 34 (Government of Western
Australia 2009)

•

Draft WA Water in Mining Guideline. Report No 12 (Government of Western
Australia 2012)

•

Statewide Policy No 5 – Environmental water provisions policy for Western Australia
(DoW 2000)

•

DoW Water Quality Protection Guidelines No. 1 to 11 and Water Quality Protection
Note 22

Koodaideri Public Environmental Review Document

Page 181 of 413

15.2

Description of factor

Preliminary studies have been undertaken to describe the hydrological setting of the
Development Envelope and inform the impact assessment. These include the:
•

Koodaideri conceptual hydrogeological model (Parsons Brinckerhoff 2013)

•

RORB runoff routing model set up representing the sub-catchments that discharge
through the central valley of the MPA (Worley Parsons 2012a)

•

Hydrologic and hydraulic modelling undertaken as part of the Pre-Feasibility Study
(PFS) Flood Study for the Proposal to better understand pre-development surface
water flow regimes for the MPA toward the Fortescue Marsh (Worley Parsons 2012b)

•

Results and conclusions from hydraulic modelling undertaken to better understand
the hydrologic impact on surface water flows as a result of implementing the
Proposal, including potential effects on the hydrology of the Fortescue Marsh (Worley
Parsons 2012c)

13

These studies have been used to determine appropriate flood control measures associated
with mine pits and infrastructure associated with the MPA and SIC, taking into consideration
a range of average recurrence interval (ARI) design events.
15.2.1 Hydrological setting of Koodaideri
The Development Envelope is located in the Hamersley Basin, which is naturally separated
into the Upper and Lower Fortescue River catchments by the Goodiadarrie Hills. The MPA,
2
SIC and a portion of the WRC lie within the ~30,000 km Upper Fortescue River catchment.
The majority of the WRC is located within the Lower Fortescue River Catchment (Figure 13).
All of the creek systems within the Upper Fortescue River catchment are ephemeral.
Creekline flows are generated following significant rainfall events, which generally occur
between December and July. Sub-catchments south of the Fortescue River Valley (including
the headwaters of the Fortescue River, Weeli Wolli Creek, and to a lesser extent Coondiner
Creek, Mindy Mindy Creek and other smaller creeks) contribute surface water and sediments
into the Fortescue Marsh. There are no significant creek systems in sub-catchments north of
the Fortescue Marsh draining the Chichester Ranges (Figure 13).
15.2.2 The Fortescue Marsh
The Fortescue Marsh is an extensive ephemeral wetland in the floor of a broad valley
separating the Hamersley and Chichester Ranges. It is the terminus of the Upper Fortescue
2
River with a catchment area in excess of 30,000 km . It is approximately 100 km long, 3 to
2
12 km wide, occupies an area of approximately 1,000 km , and lies at an elevation of about
400 m to 405 m Australian Height Datum (AHD). The Goodiadarrie Hills constitute a
topographical divide separating the Marsh from the Lower Fortescue River catchment.
The ecophysiographic boundary of the Marsh approximately correlates with the lower
margins of the Fortescue Valley that are subject to episodic flood inundation. The boundary
is generally discernible on the basis of topography (roughly 406–408 m AHD) and the extent

13

RORB is a general runoff and streamflow routing program used to calculate flood hydrographs from rainfall and
other channel inputs.
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of samphire and other halophyte dominated vegetation communities. It is broadly coincident
with the Marsh land system mapped by van Vreeswyk et al. (2004).
The Marsh has regionally and nationally important conservation values, and is listed in the
Directory of Important Wetlands of Australia (McKenzie et al. 2009; DSEWPaC 2012b)14. The
Marsh land system is classified as a Priority Ecological Community (PEC) by the DEC, in
accordance with the following description (DEC 2012a):
“Fortescue Marsh is an extensive, episodically inundated samphire marsh at the upper
terminus of the Fortescue River and the western end of Goodiadarrie Hills. It is regarded as
the largest ephemeral wetland in the Pilbara. It is a highly diverse ecosystem with fringing
mulga woodlands (on the northern side), samphire shrublands and groundwater dependant
riparian ecosystems. It is an arid wetland utilized by waterbirds and supports a rich diversity
of restricted aquatic and terrestrial invertebrates. Recorded locality for Night Parrot and Bilby
and several other threatened vertebrate fauna. Endemic Eremophila species, populations of
priority flora and several near endemic and new to science samphires.”
The Fortescue Marsh is flanked on the southern perimeter by broad alluvial/colluvial outwash
fans from the Hamersley Range and by smaller colluvial fans from the Chichester Range on
the north side. Isolated occurrences of chert breccia and calcrete exposures are also noted
to occur within the marsh area, suggesting a long history of groundwater movement and
fluctuations in groundwater depth.
The Fortescue Marsh is located to the north of the Development Envelope. The MPA is
approximately 5 km from the ecophysiographic boundary of the marsh, as defined by the
Marsh Land System, at its closest point (Figure 15).
The water regime of the Fortescue Marsh is dominated by surface water inflows, typically
during the high rainfall months (December through April) when tropical low pressure systems
generally occur. Widespread inundation of the Fortescue Marsh is episodic, but can persist
for several months after large floods.
Surface water quality in the Fortescue Marsh is highly variable, reflecting the seasonal and
inter-annual variation in freshwater inflows associated with high rainfall events. Turbidity is
typically high as a result of the high sediment loads contained within stormwater discharge
during flood events.
The deep sediments underlying the Marsh contain a saline groundwater system. Salts
concentrated by evaporation on the marsh surface leach into the shallow alluvial aquifer and
deeper aquifer systems, which over geological time have contributed to hypersaline
groundwater conditions (FMG 2012; Dogramaci et al. 2012).

14

The Fortescue Marsh is listed under the Directory of Important Wetlands of Australia as the ‘Fortescue Marshes’
comprising two parts: the eastern portion, located at the base of the Upper Fortescue River Catchment; and the
western portion located in the headwaters of the Lower Fortescue Marsh catchment. It is the eastern portion of the
site that is the focus of a strategic planning process by the WA DoW, DEC and the Office of the EPA. For this
reason, the eastern portion (herein referred to as the Fortescue Marsh) forms the focus of the assessment of
potential impacts discussed in this PER.
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The Fortescue Marsh is the subject of a strategic planning process by the DoW, DEC and the
OEPA, with the aim of identifying the water regime and environmental values of the area, and
provide management guidance to protect the Marsh from potential impacts associated with
mining and related infrastructure projects in the wider catchment. Initial advice from the
strategic planning process includes an outline of the environmental values of the Fortescue
Marsh and surrounding environment (referred to as the Fortescue Marsh management area).
Key values identified during the strategic planning process to date include hydrogeology
(refer to Section 15), sand dune communities (Section 13.2.2.3), flora and fauna species of
conservation significance (Sections 13 and 14 and Part 6), Northern Quoll (Section 14.2.4
and Part 6), Bilby (Section 14.2.4), subterranean fauna (Section 14.4), aquatic invertebrates
(Section 14.5) and cultural heritage (Section 18.1).
15.2.3
15.2.3.1

Surface water hydrology of Development Envelope

The MPA

The Koodaideri deposit lies along a narrow plateau on the northern extent of the Hamersley
Range that sits approximately 100 m above the adjacent plain of the Fortescue Valley. At
Koodaideri, the Fortescue Valley forms a broad natural low-lying plain, approximately 30 km
wide. Along the face of the Range are deeply incised gullies that drain onto the plain during
periods of rain induced surface flow. These flows ultimately terminate at the Fortescue
Marsh (Parsons Brinckerhoff 2013).
The Koodaideri deposits are intercepted by deeply incised gullies that characterise the
Hamersley Ranges. Drainage from the foothills enters a network of small ephemeral creeks
on the plains below, which generally become more divergent and indistinct moving further
north across the valley flats. The BHPBIO Port Hedland-Newman railway lies between the
northern edge of the Development Envelope and the Fortescue Marsh.
A number of minor ephemeral creeks occur within the MPA. These include one unnamed
creek that passes between the K75W and K58W pits (herein referred to as Koodaideri
creek), an unnamed creek located adjacent to the K58W pits (extending between K58W and
its satellite pit adjacent to Koodaideri spring) which is associated with the Koodaideri spring
(Figure 44; refer also to Section 15.2.5), and several other smaller systems.
Within the Development Envelope, surface water drainage is likely to occur within defined
water courses during and immediately following large, extended duration or high intensity
rainfall events. High surface water infiltration is expected to occur within alluvial creek beds
on the lower slopes of the Hamersley Range and adjacent plains. Surface water runoff in the
MPA commences via weakly defined tributaries in shallow bedrock/gravelly soils that then
drain into thicker alluvium/colluvium sequences in the incised valley systems. Water courses
in the incised valleys facilitate ephemeral surface water flows typically after large or intense
rainfall events. Smaller rainfall events are likely to generate sub-surface flow in the loosely
consolidated gravelly stream beds. Stream drainage systems gradually multiply and become
shallower due to flat relief as they continue northwards towards the Fortescue Marsh
(Parsons Brinckerhoff 2013). Beyond the Development Envelope and the BHPBIO railway
line, areas of very low relief and banded vegetation may be associated with sheetflow zones.
Naturally high background sediment loads are observed in surface water channels after
rainfall with the salinity of surface water discharge typically being low.
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15.2.3.2

The SIC

The SIC is located predominantly within the Marillana Creek sub-catchment of the Upper
Fortescue River catchment. This sub-catchment is bounded to the north by the Hamersley
Range (Figure 13). Marillana Creek, a tributary of the Weeli Wolli Creek, is estimated to
contribute approximately half of the overall volume of natural surface water discharge from
Weeli Wolli Creek to the Fortescue Marsh (Aquaterra 2001). Rio Tinto’s Yandicoogina
operation and BHPBIO’s Yandi operation are located adjacent to Marillana Creek, with
groundwater being abstracted and discharges of surplus water into the creek being
necessary. The Hope Downs operation is located near Weeli Wolli Creek and also
discharges surplus water into the catchment.
15.2.3.3

The WRC

The WRC is approximately aligned with the northern flank of the Hamersley Range and is
located predominantly within the Lower Fortescue River Catchment (Figure 13). The
corridor crosses a number of ephemeral creek systems emanating from the Hamersley
Range including the Fortescue River South branch toward the western end.
15.2.4 Groundwater hydrology of the Development Envelope
Hydrogeological investigations have been ongoing within the Development Envelope (and
beyond) since 2011, including:
•

Drilling programs, including 11 production bores and 93 monitoring bores, covering
the ore deposits within the MPA, the adjacent valley fills and regional Fortescue
Valley

•

Installation of piezometers (23 multiple piezometers and two single piezometers)
along six transects from the foot hills of Hamersley range towards the edge of
Fortescue Marsh, to enable monitoring of physical and chemical groundwater
parameters of local and regional groundwater aquifers (Parsons Brinckerhoff 2013)

Data gathered from these investigations have been used to characterise the groundwater
systems of the area. This included preliminary determination of the viability of groundwater
supply potential for future mine operations including processing and potable use. Ongoing
hydrogeological investigations will enable the assessment of potential impacts to local
groundwater resources in terms of quality and quantity.
15.2.4.1

Local hydrogeology

The hydrogeology of the Development Envelope and surrounds consists of:
•

Fractured rock aquifers associated with ore body mineralisation in the Dales Gorge
Member and adjacent lithologies

•

Unconsolidated sediment aquifers – valley fill aquifers within Cainozoic sediments
that underlie the plain in the Fortescue Valley to the north of the Development
Envelope

•

Fractured rock aquifers of weathered Wittenoom Formation that underlie the
Cainozoic deposits in the Fortescue Valley

The Wittenoom Formation is extensive throughout much of the Upper Fortescue Valley and
also underlies the Hamersley Range. Within this Formation, groundwater generally flows in a
north and north-west direction. Under the current conceptual hydrogeological model, the
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Dales Gorge fractured rock aquifer is thought to be separated from the dolomite of the
Wittenoom Formation by the low permeability units of the Mount McRae Shale and the Mount
Sylvia Formation (Parsons Brinckerhoff 2013). This is consistent with observations at Rio
Tinto’s other Pilbara operations. These low permeability shale units also variably separate
the Dales Gorge fractured rock aquifers from the valley aquifers in the Fortescue Valley
Cainozoic deposits.
Groundwater recharge rates are considered to be relatively low, and active recharge is
principally limited to the main creek channels and the ore body aquifer. In the MPA, aquifer
recharge is controlled by: low annual rainfall of approximately 320 mm and evaporation that
is about 10 times higher than that of rainfall; direct infiltration that is limited to the summer
rainfall period during high intensity rainfall events; the majority of rainfall is either lost to
evaporation or leaves the deposit as surface runoff; and, time spans between recharge
events are usually long and cyclonic related (Parsons Brinckerhoff 2013). Hence, aquifer
recharge at Koodaideri is considered to be low, at 3.5% of rainfall (Parsons Brinckerhoff
2013). Bore records indicate that the deeper alluvial/colluvial sequences in the incised
valleys between the ore bodies act as ‘bank’ storage for the down gradient valley fill deposits
in the Fortescue Valley (Parsons Brinckerhoff 2013).
Water quality in the ore body aquifers is fresh (EC 180 - 400 uS/cm; Parsons Brinckerhoff
2013) reflecting the predominantly rainfall derived recharge of these aquifers.
Groundwater occurring in the alluvial sediments of the Fortescue Valley is characterised by
saline stratification with a trend of increasing salinity with increasing depth and proximity to
the Fortescue Marsh (Figure 45 and Figure 46). Groundwater salinity is attributable to
evaporitic concentrations of salts (Dogramaci et al. 2012) and possibly dissolution processes
related to water rock interaction. A zone of brackish water separates the saline aquifer in the
Fortescue Valley from fresh water in the alluvium fringing the base of the Hamersley Range
(Figure 45 and Figure 46).
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15.2.4.2

MPA groundwater resources for water supply

The depth to water across the ore bodies within the MPA varies between 80 mBGL to
100 mBGL. Less than 10% of the ore is below the water table. Dewatering in the K75W and
K38W pits ore bodies is expected to yield approximately 2 GL/year, all of which will be used
to meet construction (dust control) water requirements. Dewatering of K58W is not
proposed.
As additional water will also be required for construction, the following local groundwater
resources have been investigated:
•

The non-mineralised Dales George Member of the Brockman Iron Formation,
characterised by low hydraulic conductivity (0.01 – 1 m/d)

•

The fractured dolomite of the Wittenoom Formation, which underlies the Brockman
Iron Formation and is expected to exhibit a relatively high permeability of around
5 m/d based on the characteristics of the Wittenoom Formation elsewhere in the
Pilbara

•

Local aquifers in the alluvium/colluvium deposits of valley incisions in the MPA

The estimated yield of all of these aquifers is limited. Therefore locally available sources will
be sufficient to meet only the construction camp potable demand and isolated demands
during the construction phase.
15.2.5 Koodaideri spring
Koodaideri spring is located within an unnamed creek adjacent to the K58W pit where
groundwater seeps from the adjacent fractured rock. The spring arises from a rock wall
extending across a narrow gorge and discharges into a narrow valley, with a series of small
channels and pools downstream of the spring. The results of hydrogeological drilling and
groundwater table mapping suggest that the spring is located coincident with the point where
the low permeability unit of the Mount McRae Shale outcrops in the valley, and is fed by the
local fractured aquifer to the south and south-west of the spring (Parsons Brinckerhoff 2013;
Figure 48).
A 1 km transect comprising four monitoring bores is located to the south of Koodaideri spring
(Figure 47). Groundwater levels recorded in the bores indicate that the flow direction is north
towards the spring. The surveyed water level of the spring at its source (503.2 mAHD) is
consistent with the groundwater level in the surrounding bores (504.6-507.1 mAHD;
Figure 49), providing evidence that the spring is groundwater-fed. Low chloride values (2830 mg/L) in this area indicated a zone of high recharge along the drainage line leading to the
spring (Parsons Brinckerhoff 2013).
The difference between the spring elevation and recorded groundwater levels in the closest
monitoring bore (150 m up gradient) is only 60 cm suggesting the ephemeral nature of the
spring. That is, the small head difference over this distance suggests that the spring may
cease to flow during prolonged dry periods. The relatively low seepage rates from the spring
measured over the last two years (1 L/s to 0.1 L/s) support this mode of occurrence of the
spring.
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The discharge from the spring and associated groundwater seep flow supports an
approximately 400 m long surface water body, resulting in the saturation of shallow alluvial
material. The spring discharge supports riparian vegetation communities of moderate to high
conservation significance (refer to Section 13.2.2.3). Overall the spring is considered to be of
conservation significance due to:
• Relative lack of disturbance, given that less than approximately 6% of flora species in
the spring vegetation community (vegetation unit D38) are introduced
(Bennelongia 2011)
• Aesthetics, associated with the presence of flowing water in an arid environment and
the extensive growth and types of riparian vegetation that are supported by the spring
(Bennelongia 2011)
• The occurrence of a large number of aquatic invertebrates (Bennelongia 2011)
• Restricted distribution vegetation communities
•

Habitat for fauna and its value as habitat for the Ficus virens vegetation community

Water quality of Koodaideri spring and the surface water in the adjacent creek is
characterised by low salinity, nutrient and metal levels. Water samples have been collected
at Koodaideri spring in October 2010 and April 2011 and analysed for Total Dissolved Solids,
electrical conductivity, pH, turbidity, colour, temperature and anion, cation and metal
concentrations, (Bennelongia 2011). There was no evidence of pollution and it was
considered unlikely that relative concentrations of ions and metals would vary seasonally
(Bennelongia 2011). Additional water quality data (baseline isotype and major ion data) for
groundwater bores and surface water in the Koodaideri spring catchment between November
2010 and January 2013 are presented in Parsons Brinckerhoff (2013).
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15.3

Assessment of potential impact, mitigation and residual impact

The EPA has listed the following potential impacts for the Proposal in relation to hydrological
processes and inland waters environmental quality:
•

Surface drainage systems will be disrupted by mine pits, surface waste dumps and
stock piles, and drainage structures. This will occur predominantly in the Fortescue
Marsh catchment, although no significant drainage lines within the catchment context
are expected to be impacted

•

Water flows in the Koodaideri spring may be significantly impacted (reduced) by
adjacent mining activities. This could potentially cause water pools to recede, with a
consequent reduction in habitat for aquatic fauna and other dependent vertebrate
fauna

•

Although 90% of mining is anticipated to occur above the natural water table, some
dewatering will occur. No off-site discharges from dewatering will occur, except from
high rainfall or flood events

•

Without appropriate mineral waste management (e.g. including minerals with
potential for AMD), there is the potential for contamination of surface water and
groundwater

15.3.1 Changes in surface drainage patterns
The construction and physical presence of roads, railway, pits, dumps and other associated
mine infrastructure will modify local topography and intercept surface water flows.
Modifications to surface drainage patterns have the potential to cause a reduction of flood
depths and velocities in downstream environments.
The Fortescue Marsh and its associated fringing vegetation is approximately 5 km from the
nearest edge of the Development Envelope area. The creek systems up-gradient of the
2
mining area have a combined catchment area of 110 km representing less than 0.4% of the
total catchment contributing to the Fortescue Marsh (Worley Parsons 2012a, b, c). Some of
these catchment areas will be prevented from contributing runoff further downstream. The
existing BHPBIO railway formation between the MPA and the Fortescue Marsh has already
modified the flow regime of surface water runoff from the MPA to the marsh.
There is the potential for high velocity water movement off areas with steep gradients to
contribute to the erosion of cleared landforms and unconsolidated materials in the MPA. This
has the potential to result in increased sediment load into the downstream environment.
Measures to minimise the impact of surface water movement are regarded as engineering
issues and will be managed via a comprehensive framework of stormwater management
structures. This is likely to include (but not be limited to) levees around pits, diversion drains
around waste dumps, and culverts under roads. These management measures will aim to
maintain surface water drainage regimes by diverting surface water flows around
infrastructure and into downstream drainage lines, thereby limiting opportunities for sediment
transport from disturbed surfaces. Any incident surface water intercepted within operational
areas will be diverted to sediment traps or retained in-pit sumps, to minimise sediment load
prior to discharge to the natural drainage system.
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The SIC will require a crossing of minor tributaries of Koodaideri Creek and Marillana Creek.
Culverts will be required along the access road to maintain natural drainage patterns.
Drainage design for the WRC railway will be informed by consultation with the DEC to review
the siting and sizing of culverts to reduce the risk of drainage shadow.
The railway in the WRC will need to cross the Southern Fortescue River. This will be
facilitated by a bridge and/or a series of culverts sized to accommodate predicted runoff
volumes and heights.
15.3.2 Dewatering and groundwater abstraction
The overall water table requires drawdown of approximately 30 m in the deepest sections of
the K75W pit (i.e. 30 m over 8% of the surface area of the deposit). Mining is proposed to
not extend below the water table at the K58W pit; dewatering will therefore not occur at
K58W and below water table mining will not occur adjacent to Koodaideri spring.
Impacts from dewatering on local and regional groundwater systems are considered unlikely
given that only minor dewatering is required and abstracted water will not be disposed to the
environment. The depth to water across the ore body varies between 80 mBGL to
100 mBGL, with a required drawdown of up to 30 m in the deepest sections of the pits. No
off-site discharges will occur, unless required under emergency circumstances.
The ore body aquifers are considered to be separated from the dolomite of the Wittenoom
Formation by the low permeability units of the Mount McRae Shale and the Mount Sylvia
Formation (refer to Section 15.2.4.1). As such, dewatering is not expected to influence the
aquifer systems of the Wittenoom Formation and adjacent Fortescue Valley.
Groundwater abstraction for potable water supply is unlikely to negatively affect local or
regional groundwater systems, as abstraction rates will be in accordance with established
maximum sustainable yields. Abstraction of water from the MPA aquifers will be undertaken
only if it can be shown that sustainable yields can be supplied, in accordance with the
following criteria:
•

A base volume of groundwater can be maintained

•

Groundwater levels in the target aquifer/s will be able to return to pre-development
(pre-abstraction) levels once the operation of the borefield/s ceases, and within
appropriate timeframes to be determined for successful closure of the mine site

•

Groundwater abstraction has little potential to affect the ecological water
requirements of vegetation within or down gradient of the Development Envelope

The proposed use of surplus water generated at Rio Tinto’s Yandicoogina operation during
the operations phase of the Proposal would result in a net hydrological benefit, by avoiding
impacts associated with establishment of a new water supply for the Proposal and reducing
impacts associated with the existing discharge of surplus Yandicoogina water to Marillana
Creek.
15.3.3 Koodaideri spring
Koodaideri spring is adjacent to the K58W pit where groundwater seeps from the adjacent
fractured rock. The spring is fed by the alluvial sequence aquifer and the fractured ore body
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aquifer that is intercepted by the base of the gully. Changes to the hydrological regime of the
Koodaideri spring could result in negative impacts to the spring’s environmental values
including vegetation, and terrestrial and aquatic fauna. It is proposed to not undertake
dewatering in K58W pit, reducing the potential impact to Koodaideri spring. While Koodaideri
spring is groundwater dependent, surface water drainage also influences the natural
hydrological regime of the associated wetlands/downstream pools.
Mining activities are likely to affect the flow of Koodaideri spring and the adjacent creek as a
result of changes to the landform in the K58W ore body and the associated hydrological
regime. The current pit will result in the eastern arm of the spring creek catchment reducing
2
2
2
from 2.2 km to 1.3 km (a 40% reduction) and the western arm reducing from 7 km to
2
4.7 km (a 33% reduction). Post mining, the catchment area immediately downstream of the
2
2
confluence of the eastern and western arms would reduce from 9.2 km to 6 km (a 35%
reduction).
While the catchment area to the vegetated reach downstream of Koodaideri spring will
reduce as a result of mining, surface water flow will reduce by a smaller percentage due to
the non-linear flow-area relationship (M. Pearcey, Rio Tinto, pers. comm. 2013). Additionally,
the main flow channels through Koodaideri spring and the western arm of the catchment will
not be impeded by operations (Figure 44).
The hydrologic process in the Koodaideri spring catchment is that rainfall excess from the
upper catchment is conveyed downstream in the main flow channels. Upstream of Koodaideri
spring, the valley has been in-filled with alluvial/colluvial material and much of the incident
rainfall infiltrates the gravels, with surface water flow occurring only following large infrequent
rainfall events. Sub-surface flows in the gravels are believed to sustain the vegetation
downstream of Koodaideri spring (M. Pearcey, Rio Tinto, pers. comm. 2013). A reduction in
the Koodaideri spring catchment area will likely reduce the magnitude and frequency of
surface water flows downstream of Koodaideri spring, but is unlikely to significantly reduce
sub-surface flows (M. Pearcey, Rio Tinto, pers. comm. 2013).
The draft Koodaideri Closure Plan (Appendix 8) identifies the tasks that will be required to
achieve a viable and appropriate closure management strategy for Koodaideri that are to be
documented in future iterations of the plan.
An adaptive management strategy relevant to the Koodaideri spring will be prepared as part
of the OEMP (Appendix 6). This plan includes measures as required to maintain a
significant proportion of the pre-development surface water flow regime to the wetland
environment through the use of engineered surface water diversions. Environmental values
will be further protected by not mining within 50 m of the gorge that contains Koodaideri
spring, thereby maintaining a 50 m wide façade around the gorge/spring. The façade will
protect some of the pre-mining surface water pathways and maintain the physical habitat
near the spring.
The 50 m buffer (set-back from the topside edge of the gorge) around Koodaideri spring has
been based on geotechnical assessments on what was considered to be sufficient to
maintain a structurally stable façade surrounding the gorge; this buffer distance has been
applied and has been shown to be appropriate in protecting and maintaining the integrity of
rock mass in the area at Mesa A. The buffer is also considered to be sufficient for the
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maintenance of the ecological values of the Koodaideri spring and associated vegetation as
there is little dependence on surface flow off the edges of the gorge. The buffer will be
maintained through inclusion in GIS layers as an exclusion area, and portions may have
physical barriers and signage.
The activities that will be permitted within the buffer will be limited to a 5 m wide track around
the K58W pits with a 1.8 m earthen windrow on the inside serving as a safety barrier between
the pit crest and the track to prevent vehicles/people falling into the pit.
No mining activities will be undertaken within the buffer around the Koodaideri spring gorge.
The only permissible activities within the buffer will be for environmental and heritage
purposes, visiting groups and emergency purposes. Permission will be required to access the
gorge as it will be controlled by the Registered Mine Manager.
A comprehensive monitoring and response program will be a key component of the adaptive
management strategy. Monitoring of the spring’s physico-chemical and biological
environment has commenced and will continue throughout the life of the Proposal with the
purpose of gathering comprehensive, baseline and long-term monitoring data, prior to and
during mining operations. This will enable the detection of any significant changes to the
natural hydrological regime of the spring to reduce the risk of adverse environmental impacts
occurring. A series of response trigger values for implementing contingency and remedial
actions will be set as part of the adaptive management strategy. This includes engineering
measures and/or supplementation of water to maintain the ecological values of Koodaideri
spring as a result of the reduction in its pre-mine surface water catchment.
15.3.4 Contamination of surface and groundwater from waste dumps
Appropriate management of waste dumps will ensure that risks of contamination of surface
and groundwater are minimised. Rio Tinto has developed leading industry practice
standards for handling and managing mineral wastes, as embodied in the following internal
standards:
•

Iron Ore (WA) Mineral Waste Management Plan (RTIO-HSE-0040347)

•

Iron Ore (WA) Spontaneous Combustion and Acid Rock Drainage (SCARD)
Management Plan (RTIO-HSE-0010872)

•

Iron Ore (WA) Rehabilitation Management Plan (RTIO-HSE-0058421)

•

Iron Ore (WA) Landform Design Guidelines (RTIO-HSE-0015708)

The design of waste dumps will incorporate water management features to reduce the
potential for sediment-laden surface water runoff. On-site drainage structures will be
stabilised to minimise erosion. Stormwater will be directed to sedimentation traps to reduce
sediment loads in surface water discharged off-site. The structures will be monitored
regularly in accordance with the Hydrological Processes and Inland Waters Environmental
Quality Management Plan contained in the OEMP (Appendix 6).
Investigations undertaken by the Proponent indicate a low risk of contamination of surface
and groundwater from AMD. This conclusion is supported by analysis of the sulphur content
of more than 67,800 drill-hole samples (Refer Section 16.3.1) from the K75W and K58W
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deposits and additional geochemical analysis. Based on current pit shell models and drillhole data, it is considered unlikely that potentially reactive black Mount McRae Shale will be
exposed during mining; however, some oxidised Mount McRae Shale will be exposed (refer
to Section 16.3.1 for further discussion on AMD).
15.3.5 Contamination of surface water from hydrocarbons
Site drainage will be designed to minimise or eliminate surface runoff into areas where
activities with a potential risk of hydrocarbon contamination occur.
All areas where there is risk of hydrocarbon contamination will be contained and stormwater
collected in these areas will be treated to remove hydrocarbons. These locations may
include:
•

Bulk fuel storage and handling

•

Heavy vehicle refuelling

•

Light vehicle refuelling

•

Bulk lubricant storage and handling

•

Heavy vehicle workshop

•

Light vehicle workshop

•

Fixed plant maintenance workshop

•

Heavy vehicle wash down

•

Light vehicle wash down.

Treated oily water will be discharged to local evaporation ponds. Treated water from the
evaporation ponds may be used for dust suppression on roads in the plant area. Provision
will be made in operating plans for periodic removal of sludge residue from the oily water
separators to a licensed disposal facility.
The Proposal will comply with all relevant Australian Standards (e.g. Australian Standard
1940-2004) and statutory requirements (i.e. Operating Licence conditions) for the transport,
handling and storage of hydrocarbons, ammonium nitrate and other chemicals required on
site for operations and maintenance purposes.

15.4

Cumulative impacts of hydrological changes

15.4.1 Cumulative impacts to Fortescue Marsh
Potential cumulative impacts to Fortescue Marsh have been assessed in consideration of the
following projects or operations:
•

Yandicoogina Junction Southeast Mine (EP Act Assessment No. 1590; Rio Tinto)

•

Hope Downs 1 Iron Ore Mine Expansion (EP Act Assessment No. 1308; Rio Tinto –
managed)

•

Hope Downs 4 Iron Ore Mine (EP Act Assessment No. 1738; EPBC Act Ref
2008/4636; Rio Tinto – managed)
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•

IO Direct Shipping Iron Ore Project (EP Act: Not Assessed - Public Advice Given 29
August 2012; FMG)

•

Cloudbreak Iron Ore Mine (EP Act Assessment No. 1577; EPBC Act Ref 2005/2205;
FMG)

•

Cloudbreak Life of Mine (EP Act Assessment No. 1848; EPBC Act Ref 2010/5696;
FMG)

•

Christmas Creek Mine - Water Management Scheme (EP Act Assessment No. 1873;
EPBC Act Ref 2010/5706; FMG)

•

Solomon Iron Ore Project/Pilbara Iron Ore and Infrastructure Project (EP Act
Assessment No. 1841; EPBC Act Ref 2010/5567; FMG)

•

Pilbara Iron Ore and Infrastructure Project - Railway Stage A (EP Act Assessment
No. 1505; FMG)

•

Pilbara Iron Ore and Infrastructure Project - Railway Stage B (EP Act Assessment
No. 1520; EPBC Act Ref 2004/1897; FMG)

•

Roy Hill 1 Iron Ore Mining Project Stage 1 (EP Act Assessment No. 1589; EPBC Act
Ref 2008/4624; Roy Hill)

•

Roy Hill 1 Iron Ore Mining Project Stage 2 (EP Act Assessment No. 1822; EPBC Act
Ref 2008/4624; Roy Hill)

•

Marillana Iron Ore Project (EP Act Assessment No. 1781; EPBC Act Ref 2011/5892;
Brockman)

•

Phil's Creek Iron Ore Mine (EBPC Act Ref 2009/5107; Iron Ore Holdings)

•

Iron Valley Iron Ore Project (EP Act Assessment No. 1905; EPBC Act Ref
2012/6458; Iron Ore Holdings)

•

FerrAus Pilbara Project (EP Act Assessment No. 1908; EPBC Act Ref 2011/6036;
Atlas Iron)

•

Marillana Creek (Yandi) (EP Act Assessment No. 1555; BHPB)

•

Jinidi Iron Ore Mine (EP Act Assessment No. 1904; EPBC Act Ref 2012/6299;
BHPB)

•

Mining Area C (EP Act Assessment No. 1108; BHPB)

Unlike Koodaideri, some of the above listed projects have surplus water entering the
Fortescue catchment. Surplus water discharge from those operations would be relevant to
Koodaideri in relation to cumulative impacts only if the Koodaideri Proposal was also
proposing to discharge additional surplus water into the Fortescue Marsh. Because
Koodaideri is a water deficit site, there would be no change to existing/proposed surface
discharges from those other operations. The only possible effect will be a reduction in
surplus water discharge from Rio Tinto’s Yandicoogina operation equivalent to the Koodaideri
demand during operations (as Koodaideri water demand during operations will be sourced
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from Rio Tinto’s Yandicoogina operation surplus water). The environmental benefit of this
approach has been highlighted in the PER.
Under the proposed development, several sub-catchments supporting minor unnamed
creeks occurring within the MPA would be prevented from contributing runoff further
2
downstream. These catchment areas are shown to have a combined area of 110 km
representing, less than 0.4% of the catchment contributing to the Fortescue Marsh (Worley
Parsons 2012a, b, c). The Proposal does not interfere with any major drainage lines of the
Upper Fortescue River catchment that contribute surface flows to the Fortescue Marsh. This
is because surface water discharge from the MPA is disproportionately less than other
catchment areas (e.g. the Weeli Wolli Creek system) on a land area and total volume basis.
In addition, the existing BHPBIO railway formation located between the MPA and the
Fortescue Marsh has modified the natural flow regime.
There will be a reduction in marsh catchment area resulting from the cumulative effects of
mine voids and waste landforms associated with Koodaideri and other developments in the
Upper Fortescue River catchment (Table 24). For developments other than this Proposal,
the extent of reduction in marsh catchment area resulting from each development has been
estimated based on project area polygons provided by the OEPA in PDF format in May 2013.
To determine the area of the Upper Fortescue River catchment affected by each project, the
project area polygons provided were first digitised from PDF and imported into MapInfo. The
extent of reduction in marsh catchment area was then estimated for each project by
multiplying the project disturbance footprint (as determined through review of environmental
impact assessment documentation) with the proportion of each digitised polygon located
within the Upper Fortescue River catchment (Table 24).
The combined impact of all of these mining operations on the Fortescue Marsh catchment
2
area is estimated at 799.5 km (approximately 2.7% of the catchment). There are no
proposed or existing operations located in the vicinity of the minor sub-catchments in which
the Koodaideri Development Envelope occurs.
As the Proposal requires only minimal dewatering, with no off-site discharge of dewatering
product (except in high rainfall or storm events, at which time extensive surface water would
be present), significant impacts to the regional aquifers from mining or dewatering operations
are not expected.
Table 24: Cumulative impacts to catchment area in the Upper Fortescue River catchment

Project

Catchment loss within Upper
Fortescue River catchment

Koodaideri

110 km

Yandicoogina Junction Southeast
Mine

6.7 km

2

2

Hope Downs 1 Iron Ore Mine
Expansion

10.9 km

2

Hope Downs 4 Iron Ore Mine

54.7 km

2
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Project

Catchment loss within Upper
Fortescue River catchment

Reference
(2010)

IO Direct Shipping Iron Ore
Project

NA

OEPA (2012a)

1

Cloudbreak Iron Ore Mine
46.2 km

2

Cloudbreak Life of Mine
Christmas Creek Mine - Water
Management Scheme

Environ Australia (2005a)
ENV (2010); FMG (2012)
ENV (2011); FMG (2010a); FMG
(2011)

2

6 km

Solomon Iron Ore Project/Pilbara
Iron Ore and Infrastructure Project
10 km

2

FMG (2010b)

Pilbara Iron Ore and Infrastructure
Project - Railway Stage A
Pilbara Iron Ore and Infrastructure
Project - Railway Stage B

171.1 km

2

Environ Australia (2005b)

Roy Hill 1 Iron Ore Mining Project
Stage 1

125.4 km

2

Roy Hill (2009)

Roy Hill 1 Iron Ore Mining Project
Stage 2

47.9 km

2

Marillana Iron Ore Project

29.9 km

2

2

Phil's Creek Iron Ore Mine

1 km

Iron Valley Iron Ore Project

6.7 km

FerrAus Pilbara Project
Marillana Creek (Yandi)

EPA (2009b)

Brockman Resources (undated)
Mattiske (2008c); URS (2009)

2

URS (2012)

47 km

2

Strategen (2012)

31 km

2

EPA (2005c)

Jinidi Iron Ore Mine

45 km

2

BHPBIO (2011)

Mining Area C

50 km

2

Woodward-Clyde (1997)

TOTAL

2

799.5 km (2.7%)

1

Only the OEPA (2012a) public advice was available at the time of assessment. Insufficient information was
provided in that advice to enable the IO Direct Shipping Iron Ore Project to be included in the cumulative impact
assessment

15.4.2 Consideration of climate change
Surface water flows in the Pilbara typically commence following high intensity rainfall events
associated with tropical cyclones and thunderstorm activity from the monsoonal trough that
develops over northern Australia during summer. The Indian Ocean Climate Initiative
(IOCI 2012) suggests that 20-40% of the wet season rainfall in the Pilbara is associated with
tropical cyclones. Variability in rainfall across the Pilbara, both temporally and spatially, is
high and this variability is magnified in the streamflow response with generally only one or
two surface water flow events per year.
Future climate projections in the Pilbara suggest a reduction in the mean annual rainfall from
1% to 24% by 2050 (Indian Ocean Climate Initiative 2012) in conjunction with increased
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temperatures. With streamflow in the Pilbara typically occurring following large rainfall events
from tropical cyclones, it is not expected that the projected reduction in mean annual rainfall
would have a significant impact on the surface water regime. However, reductions in the
long-term rainfall may be associated with reduced groundwater recharge and water table
recessions in some situations. Where this occurs, flows from springs and soaks could
reduce, or in extreme cases cease. Koodaideri spring is the only feature in the Development
Envelope vulnerable to this risk.
The Indian Ocean Climate Initiative (2012) also suggests a decrease in the frequency of
extreme rainfall events across some areas of the Pilbara, while other areas remain
unchanged. A decrease in frequency would likely reduce the frequency of large flow events
resulting in potentially overdesigned flood protection infrastructure. However, there is a large
degree of uncertainty in these projections and it is considered likely that significant flow
volumes and peak flow rates would still occur under future climate projections maintaining the
typical highly variable Pilbara hydrologic regime.

15.5

Key management actions

Surface and groundwater values in the Development Envelope will be protected through
implementation of measures set out in the Hydrological Processes and Inland Waters
Environmental Quality Management Plan contained in the OEMP (Appendix 6). Key
measures include:
•

Designing and implementing surface water management structures/flow control
measures, including engineering culverts, environmental culverts, riprap pads,
ditches and levees to replicate natural drainage patterns, and prevent erosion and
sediment transport in surface water runoff

•

Maintaining natural flow lines wherever practicable

•

Implementing appropriate bunding and hydrocarbon management at hydrocarbon
storage facilities, re-fuelling locations, and stationary hydrocarbon usage areas to
prevent flood waters and runoff entering and leaving these areas

•

Installing hydrocarbon treatment facilities at wash down and workshop areas to
minimise potential release of hydrocarbons to the environment. Any soil
contaminated by accidental spills will be removed to treatment areas that are not
affected by flooding risk

•

Using in-pit sumps to manage storm runoff within the pits, prior to treatment and safe
disposal as necessary

•

Rehabilitating disturbed areas as soon as practicable to minimise sediment runoff
into drainage lines

•

Monitoring groundwater abstraction volumes to ensure that abstraction rates for
potable water sources are within approved limits and within maximum sustainable
yields

•

Monitoring groundwater aquifers within the Development Envelope as a secondary
measure for detection of groundwater contamination (beyond background levels)
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•

Regular water quality and quantity monitoring, in accordance with ANZECC and
ARMCANZ (2000) guidelines, of valley alluvium at the Koodaideri spring (discussed
further below)

Further to the provisions of the OEMP, surface water management will also be implemented
in accordance with the following documents:
•

Surface Water Management Report, which provides a high level overview of the
rainfall and catchment characteristics of the site, and which is regularly updated in
accordance with various stages of mine planning

•

Annual Flood Risk Assessment, which describes inherent flood risks associated with
the proposed mine plan over the coming wet season. This advice, reviewed
annually, is used in the preparation of the site wet season management plan

•

Wet Season Management Plan, which is implemented at the site level to address
local stormwater management needs for each wet season. These plans take on a
variety of forms, depending on the individual site Manager and site issues, and may
be used in the development of Emergency Management Plans and/or dewatering
plans

Specific measures contained within the adaptive management strategy component of the
OEMP for the protection of the environmental values of the Koodaideri spring include:
•

Maintaining a significant proportion of the pre-development surface water flow regime
to the vegetation community through the use of engineered surface water diversions

•

Maintaining a 50 m wide façade around Koodaideri spring. The façade will assist
protect the pre-mining surface water pathways and maintain the physical habitat near
the spring

•

Ongoing baseline monitoring of physical, chemical and biological components and
processes of the spring and its catchment

•

Development and use of management response trigger values for groundwater and
surface water levels and identified ecological monitoring parameters, to provide the
basis for enacting contingency measures

•

Identification of contingency measures to protect the ecological values of the
Koodaideri spring, including further investigations, intervention measures such as the
possible supplementation of local groundwater (valley alluvium) storage volumes to
maintain the hydrological regime of the system (using, in part, surplus water from Rio
Tinto’s Yandicoogina operation)

15.6

Predicted outcome

Some localised changes to surface water flow paths and hydrological regime will result from
implementation of the Proposal associated with the installation of drainage management
structures to protect mine pits and infrastructure from runoff events. Drainage design and
management measures will aim to maintain downstream natural flows as far as practicable.
Sediment load in runoff is unlikely to elevate the already naturally high background sediment
loads observed in creek systems in the locality after rainfall. Overall, through the use of
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surface water management controls, drainage design will not impede the natural drainage
characteristics of adjacent areas.
Along the access road in the SIC, surface water management controls such as culverts will
be placed at intersections with Koodaideri Creek and Marillana Creek. Either a bridge and/or
a series of culverts will be used to facilitate the railway crossing of the Southern Fortescue
River in the WRC. These will be sized to accommodate predicted runoff volumes and
heights of the Southern Fortescue River. Culverts will be placed along other ephemeral
drainage lines crossed by the railway in the WRC. Drainage design for the WRC railway will
be informed by consultation with the DEC to review the siting and sizing of culverts to reduce
the risk of drainage shadow.
Potential impacts to groundwater resources at Koodaideri and the Fortescue Marsh have
been minimised through using a portion of the surplus water from Rio Tinto’s Yandicoogina
operation which is presently discharged into the Marillana Creek/Weeli Wolli catchment.
Groundwater supply borefields targeting local (MPA) groundwater sources will be operated
within the maximum sustainable yield identified for each source. Continual groundwater
monitoring (of quantity and quality) will be undertaken to ensure that drawdown from
abstraction does not adversely impact the sustainability or quality of local groundwater
resources.
Protection of the ecological values of the Koodaideri spring will be achieved through the
implementation of an adaptive management strategy. This strategy may include measures
for maintaining the pre-development surface water flow regime past the spring through the
use of engineered surface water diversions where feasible.
Long-term monitoring of the Koodaideri spring’s physico-chemical and biological environment
will continue throughout the life of the Proposal. This will provide an improved understanding
of natural variability of spring attributes, and enable potential changes caused by mining
activities to be detected. A series of trigger values, for implementing contingency and
remedial actions, will be set as part of the adaptive management strategy. This
comprehensive monitoring and response program will ensure that impacts to the spring can
be identified and adaptive management strategies (contingency measures) implemented to
mitigate potential impacts.
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16.

Rehabilitation and mine closure
16.1

Key statutory requirements, environmental policy and guidance

16.1.1 EPA objective
The EPA has applied the following objective for the Proposal to its assessment of
rehabilitation and mine closure:
"To ensure that premises can be closed, decommissioned and rehabilitated in an ecologically
sustainable manner, consistent with agreed outcomes and land uses, and without
unacceptable liability to the State."
16.1.2 Regulatory framework
The following legislation is relevant to the Proposal with respect to rehabilitation and mine
closure and the above EPA objective:
•

Mining Act 1978 (WA)

•

Environmental Protection Act 1986 (WA)

•

Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth)

•

Contaminated Sites Act 2003 (WA)

•

Iron Ore (Mount Bruce) Agreement Act 1972 (WA)

16.1.3 Key guidelines and policies
The DMP and EPA have issued guidelines for the preparation of mine closure plans to
establish standards for closure plans being submitted to Government (DMP and EPA 2011).
The Mining Act 1978 (WA) has been amended to specifically require closure plans that
comply with the guidelines to be submitted with mining proposals, and reviewed on a threeyearly basis; however; this legislative requirement does not apply to mines subject to State
Agreement Acts. The EPA expects compliant closure plans to be submitted for projects
being assessed under Part IV of the EP Act. For projects subject to State Agreements, as
anticipated for the Proposal, the EPA can recommend conditions that replicate the threeyearly review requirement provided in the Mining Act 1978 (WA) and may delegate ongoing
regulatory authority to the DMP.
EPA Guidance Statement No. 6 (EPA 2006b) provides guidance on the rehabilitation of
terrestrial ecosystems following disturbance, stating the key aims of rehabilitation are to:
•

Ensure the long-term stability of soils, landforms and hydrology required for the
sustainability of sites

•

Partially or fully repair the capacity of ecosystems to provide habitats for biota and
services for people

Other guidelines relevant to rehabilitation and mine closure include:
•

Environmental Notes on Mining – Waste Rock Dumps (DoIR 2009)
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•

Mining Environmental Management Guidelines, Safe Design and Operating
Standards for Tailings Storage (DME 1999)

•

Planning for Integrated Mine Closure: Toolkit (ICMM 2008)

•

Mine Void Water Resource Issues in Western Australia (Johnson and Wright 2003)

•

Strategic Framework for Mine Closure (ANZMEC and MCA 2000)

•

Enduring Value – The Australian Minerals Industry Framework for Sustainable
Development (MCA 2004)

•

Landform Design for Rehabilitation – Best Practice Environmental Management in
Mining (Environment Australia 2002)

•

Mine Closure and Completion (DITR 2006a)

•

Mine Rehabilitation (DITR 2006b)

16.1.4 Corporate requirements
Rio Tinto has established global policies and standards addressing mine closure. All Rio
Tinto operations must adhere to these policies and standards.
Rio Tinto’s Closure Standard directs the development and implementation of closure
activities at its operations upon project inception. There is a corporate requirement to
undertake closure planning for all developments in accordance with the Closure Standard.
Compliance with the Closure Standard requires:
•

Commencement of planning for closure from project inception to enable closure
considerations to be incorporated into project design

•

Development and maintenance of a knowledge base for the environment in which the
project is located, including:
o Characterisation of the socio-economic, cultural, biotic and abiotic environments
o National, regional and local legal and regulatory requirements for closure.
o Agreements made with stakeholders

•

Development and maintenance of closure strategies that promote a multidisciplinary
approach to closure and post-closure

•

Maintenance of a closure plan based on preferred options developed through the
closure strategies process. The plan should address closure objectives and
preliminary completion criteria, consultation and communication processes,
rehabilitation, technical solutions, and risks associated with closure options

•

Development of a closure provision, to a specified accuracy that improves as the site
moves closer to closure

•

Review of closure plans for each site on a regular basis, taking into account
developments that may influence closure scope, strategies or implementation
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•

Development of a Final Decommissioning Plan five years prior to scheduled closure

In addition to the Closure Standard, there are a number of other internal environmental
standards that have direct or indirect implications for closure, including the Decommissioning
Strategy, Rehabilitation Handbook, Final Landform Guidelines, Soil Management Procedure
and the Hazardous Materials and Contamination Control Standard. These standards outline
the minimum level of compliance for all operations and are regularly audited.

16.2

Koodaideri Closure Management Strategy

A draft Koodaideri Closure Plan (Appendix 8) has been prepared which provides a
framework for managing unavoidable and/or long-term impacts to the environment postmining, and allowing relinquishment of the Development Envelope once it can be
demonstrated that closure completion criteria have been met. The draft Koodaideri Closure
Plan is a living document developed to be consistent with the key elements and structure of
the DMP and EPA guidelines.
16.2.1 Closure objectives and preliminary completion criteria
Three site-specific issues have been identified as particularly significant for Koodaideri:
•

Koodaideri spring environmental and cultural heritage values

•

Fortescue Marsh environmental values

•

The roosting population of Orange leaf-nosed bat in the K75W adit/cave system.

Taking into account the Rio Tinto closure vision and key Koodaideri closure issues, the
following objectives have been drafted for the site in consultation with the DMP:
•

The environmental and cultural heritage values of Koodaideri spring are maintained
post-closure, taking into account the naturally ephemeral nature of the spring, and
any further changes that could be expected to naturally occur as a result of climate
change

•

Bat habitat is present in the Koodaideri area following the cessation of mining

•

Rehabilitated landforms are stable

•

Public safety hazards have been addressed

•

Final landforms are rehabilitated to be compatible with the final land use.

These objectives do not represent the full range of issues that will need to be addressed
upon closure of Koodaideri; rather, they represent the key objectives against which the ability
to relinquish will be assessed.
The closure objectives for the Proposal have been identified and are commensurate with the
pre-implementation status of the Proposal (Table 25). Closure completion criteria are
normally developed iteratively, becoming progressively more detailed over the life-of-mine.
In the early stages of mine planning and development, these criteria are indicative only.
More focussed draft and then final completion criteria will be developed as the Proposal
approaches closure. The Proponent recognises that closure completion criteria need to be
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developed early in the planning process to ensure clear performance goals are defined for
progressive rehabilitation and to provide contingencies in the event of unplanned closure.
However, completion criteria finalised too early in the mine life may no longer be appropriate
at the point of closure because:
•

Mine plan changes could have significant impacts on closure strategies and
outcomes

•

The closure knowledge base can be expected to improve

•

Stakeholders and stakeholder expectations may change

•

Environmental and social values, on both a local and regional level, may change
(e.g. due to impacts of climate change, changes to post-mining land use etc.)

A Final Decommissioning Plan will be prepared five years prior to scheduled mine closure.
Contingency measures will be developed at that time to guide the mine closure process in
the event that closure objectives may not be met. Post-closure, environmental and other site
management activities will continue until it is determined that the closure objectives have
been met or it is otherwise agreed with Government to allow relinquishment of the site.
Closure objectives 3-5 are broadly applicable to all of Rio Tinto’s iron ore mining operations.
Objectives 1 and 2 (Table 25) have been developed specifically for the Proposal and are not
necessarily applicable to other Rio Tinto Pilbara operations:
Ensure that environmental and cultural values associated with Koodaideri spring are
maintained post-closure
Koodaideri spring has ecological significance in relation to its associated vegetation
communities and flora species (Section 13.2.2.3), and terrestrial and aquatic fauna
assemblages (Sections 14.2 and 14.5). It is proposed to not mine within 50 m of the gorge at
K58W that contains Koodaideri spring (and the vegetation unit D38) and as such the
vegetation community and fauna habitats in that area will be retained. In addition,
dewatering will not be undertaken in the K58W pit, which will reduce the risk of impacts to
Koodaideri spring and its ecological values. Potential impacts to Koodaideri spring and the
gorge will be monitored during the operations phase and post-closure, as part of an adaptive
management strategy, in accordance with the OEMP. An appropriate response to manage
potentially negative impacts post-closure will be implemented if required.
Ensure that environmental values of the Fortescue Marsh are not compromised by
closure
The Proposal is not expected to result in any significant reduction in surface water in-flows to
the Fortescue Marsh (refer to Section 15.3). The Proponent will undertake research over the
life of the Proposal to ensure that environmental values of the Fortescue Marsh will not be
compromised by closure of the mine site. A response to manage impacts will be
implemented if required.
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Construct or maintain suitable bat habitat within the final landform
It is proposed to not mine within 50 m of the K75W adit/cave system in the MPA; a 50 m
protective zone will mitigate the effects of mining on the bat population (refer to Section 14.6).
This non-mining zone will be maintained during closure works. Potential impacts to the
Orange Leaf-nosed Bat colony will be monitored in accordance with the SSMP. If required,
the options for constructing an alternative suitable bat habitat will be investigated and
evaluated with the objective of encouraging Orange Leaf-nosed Bats to recolonise the area
after mine closure. The most effective method of recreating suitable bat habitat will be
investigated during the operations phase if it is determined that bat habitat is adversely
affected.
A regional survey was carried out in May and June 2013 by Bat Call WA and Biota
Environmental Sciences to identify sites suitable for the construction of an artificial roost for
the species should one be required. Two locations suitable for the construction of an artificial
Orange Leaf-nosed Bat roost were shortlisted for future review: one within Rio Tinto tenure
west of Koodaideri; the other within Karijini National Park near Munjina Gorge (B. Bullen, Bat
Call WA, pers. comm., 2013).
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Table 25: Closure objectives and indicative completion criteria

Objective

Indicative completion criteria

1 – Koodaideri spring

•

The environmental and
cultural heritage values of
Koodaideri spring are
maintained post-closure,
taking into account the
naturally ephemeral nature
of the spring and any
changes that may naturally

Mining activities have not significantly changed the physical

Measurement Tools
•

characteristics of the Koodaideri Spring Valley
•

The water balance in the Koodaideri spring has been
maintained to an extent that enables the retention of ecological •
function

•

The post-closure vegetation communities at Koodaideri spring
are similar (i.e. within expected range) to those observed prior
to the commencement of mining
•

occur as a result of climate
change
2 – Orange Leaf-nosed Bat

Post-closure hydrological evaluation, with the range of seasonal fluctuations
measured and/or predicted. Comparison with pre-mining assessment
(Parsons Brinckerhoff 2013)
Post-closure vegetation evaluation to identify:
•

Habitat zones

•

Species present within each zone

•

Proportion of vegetation cover

Comparison of post-closure vegetation evaluation with that taken prior to the
commencement of mining (Bennelongia 2011)

•

Bat habitat is present in the
Koodaideri area following
the cessation of mining

The physical and environmental integrity of the K75W bat adit
has been maintained and/or an alternative suitable bat habitat
has been constructed within the final landform

•

Confirmation that the agreed mining exclusion zone has been maintained

•

Targeted post-closure bat survey(s)

•

If bats are not recorded at Koodaideri post-closure, evaluation of K75W adit
(or alternative constructed habitat) to assess whether environmental
conditions provide suitable Orange leaf-nosed bat habitat

3 –Stability of rehabilitated

•

landforms

Erosion does not threaten the long term stability of rehabilitated •

Visual and measured assessment of erosion from rehabilitated areas with

landforms

comparison of trends

Rehabilitated landforms are
stable
4 – Public safety hazards

•

Measures to eliminate or mitigate public safety hazards have
been agreed with stakeholders and have been implemented

Public safety hazards have
been addressed

•

Identification of potential hazards to the public within Koodaideri footprint

•

Audit(s) to confirm that hazard mitigation measures (e.g. removal of access
roads to hill pits, construction of abandonment bunds where appropriate,
contaminated sites management where appropriate) have been implemented

5 – Biodiversity

•

Vegetation on rehabilitated land is native and self-sustaining

Final landforms are
rehabilitated to be

•

Rehabilitated areas provide suitable habitat for native fauna

•

The prevalence of invasive species (weeds, feral animals) is
similar to that in nearby reference sites

compatible with final land
use
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•

Development (and agreement with DEC) of specific rehabilitation outcomes
that are appropriate for areas that are proposed for classification as a reserve

•

Field vegetation monitoring programme to identify trends

•

Field monitoring of fauna habitat indicators to identify trends

16.2.2 Closure progress and validation
Rehabilitation and closure projects undertaken by Rio Tinto Iron Ore in the Pilbara that have
been completed recently, or are currently scheduled, are presented in Table 26. Lessons
learnt during these activities and from subsequent monitoring campaigns are used to inform
and update our standard management practices and will improve closure outcomes for the
Development Envelope.
Table 26: Rehabilitation and closure implementation projects

Rehabilitation/Closure
Implementation Project

Completion (or scheduled
commencement date)

Comments

Marandoo WD1

Completed 2010

Standard waste dump rehabilitation

Channar 84E5

Completed 2011

Major rehabilitation project over two years
involving significant earthworks to achieve
final landform specifications

Dampier open areas

Completed 2011

Landscaping and rehabilitation of open
areas for dust control. The project
included trialling of several methods to
ameliorate poor quality soils, which will be
assessed in 2012

Tom Price MME1

Commenced 2011 Completed
2012

Rehabilitation of a backfilled pit area

Tom Price TPR1

Commenced 2011 Completed
2012

Standard waste dump rehabilitation

Eastern Ranges 23E

Scheduled 2013

Standard waste dump rehabilitation

West Angelas North and
South WD

Scheduled 2013

Progressive rehabilitation of waste dump
sections

Tom Price NEBC

Scheduled 2014

Major rehabilitation project over two years
of an ARD waste dump

Legacy rail borrow pits

Scheduled 2013

Standard borrow pit rehabilitation

Recent research projects undertaken to improve closure outcomes across the business are
presented in Table 27. Outcomes from these studies have been integrated into the update of
management strategies and plans, to validate knowledge base assumptions, and to identify
additional areas for further research.
Table 27: Rehabilitation and closure research projects

Rehabilitation/Closure Research
Project

Comments

Seed Science Programme

2009-2011. Seed research including aspects such as
phenology, collection, viability, germination and enabling
technology
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Rehabilitation/Closure Research
Project

Comments

Provenance Zones

Ongoing project commenced 2010. Genetic studies are being
conducted on a number of key species to identify appropriate
provenance zones for subsequent rehabilitation

Historic Rehabilitation Review

2010-2012. Collation and review of historic rehabilitation data
spanning from the 1970’s, with data evaluation to continue in
2012

Review of Internal Final Landform
Design Guidelines

2009-2012 Comprehensive erodibility testing has been
conducted on waste materials present at Rio Tinto Iron Ore
group sites, and landform evolution modelling conducted to
identify appropriate waste dump designs. The outcomes of
previous rehabilitation, including a concave slope rehabilitation
project conducted at Nammuldi in 2007, have been used in
model validation
The internal Final Landform Design Guidelines have been
revised (drafted) accordingly, with outcomes to be implemented
commencing 2012

Seed Orchard Trial

2011-2013 (ongoing) A trial seed orchard will be established at
the Hamersley Agriculture Project (Marandoo), with a view to
addressing seed deficits. If successful, the project may be
implemented at the Nammuldi agriculture project

Terrestrial Fauna Colonisation

2011-2012 Campaign fauna monitoring was undertaken in 2011,
in conjunction with habitat characterisation. Results will be used
to develop a habitat assessment tool in 2012

Geochemical Testing

Ongoing. Static testing to identify AMD risks associated with all
waste materials present at Rio Tinto Iron Ore group sites has
been conducted over many years, with kinetic testing
undertaken for high risk wastes. Programmes have been
extended to address kinetic testing of additional wastes

Waste Dump Geochemistry

2011. Physical testing and modelling has been conducted on
the NTD2 black shale waste dump at Tom Price to understand
geochemical behaviours within the dump. Results will inform
management of black shale dumps across the business to
reduce the potential for AMD risks

Pit Lake Bioremediation

Ongoing project commenced 2010 in collaboration with Edith
Cowan University. Research to identify the potential for
bioremediation of acidic pit lakes through the encouragement of
sulphur reducing bacteria

Pit Lake Water Quality Modelling

Ongoing. Rio Tinto iron ore has been working in collaboration
with several consultancies to develop and improve pit lake water
quality modelling tools, both with respect to salinity and
acid/metal contaminants

Pit Void Internal Guidance

2011-2012. Internal guidance documentation is being developed
to assist in the determination of whether it is appropriate for pit
voids to remain post-closure, or whether backfilling is required.
The guidance document is due to be drafted by 2012, and will
be subject to stakeholder consultation
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Rehabilitation/Closure Research
Project

Comments

Rehabilitation Quality Metric

2012 Onwards. In 2012 the Rehabilitation Quality Metric (RQM)
project was initiated by RTIO’s Rehabilitation Team. The
purpose of this project is to develop a repeatable method to
compare condition of rehabilitation areas to pre-determined
reference sites

Alternative growth medium

2010. RTIO commissioned a study into the evaluation of mine
waste materials as an alternative rehabilitation growth medium.
This study presented a number of waste materials which would
be suitable as a surface growth medium in the absence of
topsoil

16.2.3 Final landform design and post-mining land use
Parts of the eastern end of the WRC and the northern and central portions of the MPA
intersect the Marillana 2015 Area, which has been earmarked for inclusion in the
conservation reserve system following the partial resumption of pastoral leases in 2015
(Figure 17). Some domains within the mining footprint (particularly within pit voids) are
unlikely to be rehabilitated to a standard that would be expected within such a reserve. The
Marillana 2015 Area covers 75,277 ha, of which approximately 12,786 ha (17%) is
intersected by the Development Envelope. The remainder of the MPA is located on
Unallocated Crown Land.
The proposed final land use involves rehabilitation of the site that maintains cultural heritage
values and is to a standard that is compatible with DEC conservation reserve (should the
area be transferred to DEC conservation estate, rehabilitation outcomes for individual
domains would be agreed with the DEC prior to closure), to an extent that is reasonably
practicable.
The Proponent considers that rehabilitating its mine sites to maximise biodiversity and
cultural heritage protection will deliver greater net benefits than alternative post-mining land
uses. No viable alternative land uses are apparent for the Development Envelope; however;
the potential for alternative closure scenarios will be considered in future closure plan
revisions. The nature of iron ore mining makes it unlikely that the mines could be
successfully rehabilitated to enable pastoral activity to occur within their footprint.
Furthermore, the Hamersley foothills where mining will occur have low inherent pastoral
value. A more realistic outcome would involve preventing livestock access and undertaking
rehabilitation with locally occurring native species.
Safety and stability are generally considered to be minimum requirements for final landforms.
This does not mean that landforms will not erode, but that erosion rates are sufficiently low to
enable vegetation cover to establish, and do not compromise public safety or rehabilitation
outcomes. Final landforms will be constructed to be compatible with the surrounding natural
environment. Topographic baseline data will be used to provide an indication of appropriate
final landform designs.
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16.3

Identification and management of closure issues

Mining and establishing associated infrastructure will result in the loss of vegetation and
habitat; will disturb soil profiles, landforms and drainage features; and in some areas will
lower the water table in areas where dewatering and groundwater abstraction are required.
When planning for closure of its Pilbara mining operations, Rio Tinto considers, evaluates
and, where required, manages: AMD; pit lakes and groundwater impacts; stability of
rehabilitated landforms; management of fibrous wastes; surface water impacts; biodiversity;
visual amenity; cultural heritage; decommissioning of infrastructure; decontamination; and,
any other issues that may be relevant at a specific site. An overview of the evaluation and
proposed management in relation to the main issues for the Proposal is provided in
Sections 16.3.1 to 16.3.11.
16.3.1 Acid and metalliferous drainage (AMD)
An AMD risk assessment has been conducted for the Proposal taking into account total
sulphur concentrations in the major rock types from the K75W and K58W deposits, their
relative positions with respect to the water table and the current pit shell designs as detailed
in this document, and the modelled exposures of Mount McRae Shale (Rio Tinto 2012b).
Mount McRae Shale rock types are sometimes associated with elevated AMD risk at other
Pilbara iron ore mine sites, in particular ‘black’ non-oxidised Mount McRae Shale. More than
67,000 drill hole samples from Koodaideri were analysed for total sulphur content, of which
approximately 42,300 were sited within the pit shells. The assessment also considered
geochemical data to identify enriched concentrations of elements which may pose an
environmental risk.
The findings of the AMD risk assessment indicate that the overall risk of AMD is low (Rio
Tinto 2012b). Based on the current pit shell designs and drill-hole data, some oxidised
Mount McRae Shale is expected to be intercepted during mining and exposed in the pit walls
upon cessation of mining; however, the pit shells have been designed to avoid all areas of
black Mount McRae Shale.
Approximately 99% of the drill-hole samples located within the current pit shells had total
sulphur values of less than 0.1%. Those samples with elevated sulphur content were located
close to the surface (i.e. dry conditions), suggesting that the sulphur may occur in the form of
sulphate minerals (e.g. alunite or gypsum). While there is a potential for relatively low levels
of acid release from sulphate minerals such as alunite, the low solubility of alunite would
result in a low flux of acid (and contaminant release). Based on the relatively low sulphur
values (between 0.1% and 0.3%) associated with the elevated-sulphur rock types, it is
unlikely that elevated-sulphur material will pose a significant AMD risk; however, elevatedsulphur material may require management if it presents in spatially concentrated mineable
units.
For the K38/21W deposits (K38W mine pit), historical drilling had not assayed for sulphur but
based on the geological interpretation of the drill holes, no oxidised or black Mount McRae
Shale is expected to be encountered during mining. During 2012, 14,269 drill-hole samples
from the K38/21W deposits were submitted for testing (including total sulphur) with the
results expected mid-2013. Because no black shale is expected to be encountered and
because the majority of the material is located above the water table, the risk of AMD in the
K38W pit is low.
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Further geochemical characterisation was undertaken on waste and low grade material that
is likely to be encountered, including the following stratigraphic units: Detrital material, Joffre
Member, Whaleback Shale Member, Dales Gorge Member and the Mount McRae Shale. A
total of 120 samples were selected to undergo Acid Base Accounting (ABA) and multi
element analysis with a subset selected to undergo various leach tests. These tests were
complimented by a further 100 samples that only underwent multi element analysis and leach
testing.
The results of the ABA testing indicated that stratigraphic units other than Mount McRae
Shale can be classified as non-acid forming (NAF). Furthermore, the few samples with
carbonates logged (e.g. calcrete or dolomite) were determined to contain neutralising
potential with the remainder of the samples classified as Barren. The Mount McRae Shale
samples that were classified as potentially acid forming (PAF) were associated with sulphidic
black shale.
For the multi element analysis, global abundance indices were used to evaluate elemental
enrichment relative to average crustal abundance. The results indicate that the Koodaideri
samples are dominated by Iron, Silica and Aluminium (up to 90% of the sample). Minor and
trace elements found at elevated levels included As, Au, B, Bi, Cd, Cl, Hg, N, S, Sb, Se and
Zn. Consistent with general observations of Pilbara rock types, the Mount McRae Shale
stratigraphic unit has the largest number of elements elevated above the crustal abundance
index.
Several leach methods were undertaken on samples. These include single addition deionised water leaches, multi-step de-ionised water leaches and mild acid leaches. The single
addition leaches indicated that the elements measured to be enriched were not readily
leached at neutral pH conditions. The highest solute concentrations were associated with
acidic leach extracts from the PAF-classed Mount McRae Shale samples. Multi-step leach
tests generally indicated that the greatest concentration of dissolved elements were
associated with the initial leaches and that the single addition leach tests should sufficiently
identify those elements that may leach. To determine the leachability of metals from nonacid forming being exposed to acidic conditions, dilute sulphuric acid was used as a leachant
instead of the de-ionised water. The results indicated that more elements were mobilised at
greater concentrations.
Kinetic leach tests are taking place on five (5) MCS samples ranging in total sulphur grades
from 0.16% through to 8.9%. The results after 12 weeks have confirmed the acid forming
potential of MCS material. Overall metal release rates have not yet stabilised and will require
the columns to be continued until such a time as average solute release rates can be
calculated.
The results of the geochemical test work demonstrate the need to manage sources with the
potential to generate acid, namely eliminating the need to expose Mount McRae Shale which
has been classed as potentially acid forming. For closure and operational purposes, any
material classified as posing a risk of generating AMD when exposed by mining will be
encapsulated in waste rock dumps, and preferentially placed in in-pit waste dumps. The
current pit design avoids mining of un-oxidised black shale.
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Mine planning is an ongoing process and is reviewed constantly during all stages through the
life of the mine. The mine pit outlines (Figure 6) are from the most current version of the
mine plans. The “Potential Disturbance Area” shown in Figure 6 depicts the outer-most
known or suspected extent of possible mineralisation. It has not yet been determined
whether these areas will be mined or disturbed, but they delineate zones of potential future
development.
The Potential Disturbance Area (Figure 6) is not expected to contain any AMD material. This
is based on the extensive test work completed for the K75W, K58W and K38W mine pits,
which are taken from a similar geological setting. If any material with potential to generate
AMD is identified, it would be expected to be present only beneath the mineralisation and is
not scheduled to be mined.
The Rio Tinto (2012b) Koodaideri AMD risk assessment will be updated if pit designs change
significantly. If the risk assessment indicates that there is any difference in the material to be
encountered, additional testing would be undertaken. If potential AMD generating material is
identified during additional testing, it will be managed in accordance with existing Rio Tinto
management procedures (the Rio Tinto Iron Ore (WA) Koodaideri: Spontaneous Combustion
and ARD (SCARD) Management Plan for Operations; Rio Tinto 2011). The Rio Tinto (2011)
SCARD Management Plan for Operations is included in Appendix 10.
16.3.2 Pit lakes and groundwater impacts
The ore body is predominantly (over 90%) above the water table and the Proponent expects
to progressively backfill all pits during operations to a level that will avoid the formation of
permanent pit lakes (from intersection of the natural groundwater level) upon mine closure.
This outcome is expected to be readily achievable within the mine plan. This applies to the
K75W and K38W pits, where dewatering will be undertaken. Such a scenario would have the
benefit of promoting post-closure groundwater recovery. Mining is proposed to not extend
below the water table at the K58W pit; dewatering will not occur at K58W and below water
mining will not occur adjacent to Koodaideri spring.
16.3.3 Stability of rehabilitated landforms
Rio Tinto iron ore aims to create landforms that are safe and stable, considered aesthetically
compatible with the surrounding landscape, supportive of native vegetation, and are nonpolluting.
Rio Tinto iron ore has performed extensive monitoring and landform evolution modelling of
waste material types encountered at its Pilbara operations, including those present at
Koodaideri, to determine erodibility characteristics. These studies have led to the
development of the Rio Tinto Iron Ore (WA) Landform Design Guidelines 39 (Appendix 2 in
Appendix 8 of this PER), which outline a process for developing waste dump designs that
take into account both the specific waste materials present in each dump, and the climatic
conditions present at the site.
The Final Landform Design Guidelines are used at every stage of the mine planning process.
The guidelines provide options for final landform designs, berm/bench and concave slope
combinations, as well prescribing lift heights, batter angles, berm widths and berm back slope
angles based on individual site material properties and climate conditions. This design
Koodaideri Public Environmental Review Document

Page 216 of 413

process ensures future waste dump designs and waste storage areas are allocated sufficient
disturbance footprint areas to achieve stable landforms over the long term.
The Landform Design Guidelines require the following to be considered when completing
final landform designs:
•

Location (in-pit, out-of-pit, surface water hydrology)

•

Maximum dump height and any footprint constraints

•

Shape of waste dump (minimise surface area to volume ratio)

•

Waste dump top surface treatment

•

Material characteristics on outer slopes and appropriate slope criteria (lift height,
slope)

•

Angle, minimum berm width)

•

Slope surface treatments if required.

Waste characterisation, based on geological block models, has been undertaken for all
deposits, and appropriate design parameters identified (Appendix 3 in Appendix 8 of this
PER); however, the Koodaideri mine plan is not yet sufficiently developed to confirm
locations and designs of specific waste dumps. These will be confirmed in subsequent
iterations of the mine closure plan.
16.3.4 Waste fines storage facility (WFSF)
The preferred method of disposal of fines material will be to store it within completed pits;
however, there is the potential that an ex-pit WFSF will be required for a short period of time
until a suitable in-pit disposal area becomes available. This will be dependent on timing of
the introduction of wet processing. A potential location has been identified for a WFSF, but it
has not been included in engineering designs for the first stage of development. Designs and
closure strategies will be incorporated into future revisions of the closure plan.
16.3.5 Management of fibrous wastes
The management of fibrous wastes covering construction, operations and closure is outlined
in Section 12.6 and Appendix 9 which outlines the Fibrous Material Management Plans to be
applied.
16.3.6 Surface water impacts
Mining will result in changes to local drainage patterns (refer to Section 15.3.1). The aim at
closure is to ensure the long-term functionality of any drainage feature is maintained and/or
to reinstate disturbed drainage patterns. The choice of post-closure landform will strongly
influence the way in which surface water is redistributed within, and released from, the
Development Envelope.
The key surface water issues that have been considered in assessing closure impacts are:
•

The capture of catchment flows that would otherwise drain into Fortescue Marsh
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•

Sediment transport arising from landform erosion

•

Loss of environmental and social values associated with alterations to the hydrology
of the gorge containing Koodaideri spring

The predicted reduction in surface flow to Fortescue Marsh is negligible in the context of the
catchment and does not require management in the context of closure. The existing BHPBIO
railway formation is located between the MPA and the Fortescue Marsh and has already
modified the flow regime of surface water runoff that would flow from the MPA to the marsh
(refer to Section 15.3.1).
The Proponent’s Landform Design Guidelines contain measures to minimise erosion,
including in relation to selection of dump locations, designs appropriate for the specific waste
materials present (refer to Section 16.3.3), surface treatments and rehabilitation, and
construction of base windrows to capture eroded material. Post-rehabilitation monitoring of
waste dump erosion is undertaken and involves measuring and recording gullies (defined as
rills more than 30 cm deep), which informs whether rehabilitation re-work is required to
address excessive erosion.
Interception by the mine pits of incident rainfall and surface water runoff will result in reduced
surface flow to the creek system to which the Koodaideri spring discharges. Drainage
structures will be engineered to redirect surface flow around the K58W pit and into drainage
lines associated with Koodaideri spring and creek system. These drainage structures will
remain in place post-closure.
16.3.7 Biodiversity
Areas subject to ground disturbance will be revegetated post-mining using locally occurring
native species. The design of the final landform will influence its suitability for establishing
vegetation and maintaining its long-term persistence. Key factors include:
•

Providing stable landforms with infiltration and runoff characteristics that support
vegetation establishment and persistence

•

Soil profiles with adequate water holding capacity and physiochemical characteristics
to enable plant root system development and access to water and nutrients

•

Minimising exposure to conditions hostile to vegetation, for example extremes of soil
pH and exposure to toxic metal ions

Inappropriate landform construction may affect the ability of rehabilitated vegetation to
support native flora species and meet revegetation completion criteria. Poorly designed
and/or poorly implemented revegetation could also result in sub-optimal vegetation reestablishment, including encouraging undesirable weed species. Topsoil handling and
storage practices are important for maintaining seed viability and enhancing rehabilitation
success.
The final landform will be gradually recolonised by native fauna. The ability of fauna to use
the area will be influenced by landform components and configurations, with some species
being favoured and others disadvantaged. Inappropriately constructed habitat could lead to
poor habitat use or favour undesirable species, such as feral animals.
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The Proposal design has considered the location of environmentally significant areas and
avoided them where practical. This includes proposing to not mine within 50 m of the gorge
at K58W that contains Koodaideri spring (and the mapped extent of vegetation unit D38) and
for mining to not approach within 50 m of the K75W adit/cave system that supports the
Orange Leaf-nosed Bat and Ghost Bat habitat to prevent physical disturbance. Should this
bat habitat be inadvertently disturbed during mining, measures will be taken to recreate
similar suitable habitat within the final landform.
16.3.8 Visual impact
The Proposal is a remote mine site, and the potential for public access in the area is limited.
Notwithstanding this, the final landform will be designed to be sympathetic with the aesthetic
values of the surrounding landscape.
16.3.9 Cultural heritage
Negotiations between the Proponent and the relevant Native Title claimant groups (Banjima
and Yindjibarndi) to develop comprehensive land use agreements that span the Development
Envelope are in progress. The Yindjibarndi People have authorised the execution of an
agreement in June 2013. The land use agreements will include provisions for ongoing life of
mine consultation with Traditional Owners, of which closure consultation is considered an
integral component.
16.3.10 Decommissioning
The Proponent has developed generic strategies for the removal of infrastructure and will
develop a site-specific implementation plan toward mine closure. These involve:
•

Negotiating with Government prior to the removal of infrastructure as required under
State Agreement requirements

•

Actively seeking opportunities to recycle or reuse infrastructure that is to be removed

•

Removing any environmentally hazardous materials in accordance with Controlled
Waste Regulations

•

Where recycling and reuse opportunities are not available or viable, demolishing inert
infrastructure and burying it onsite

•

Retaining infrastructure that is more than 1 m below ground level in situ

•

Undertaking landscaping and rehabilitation to achieve closure objectives

16.3.11 Decontamination
The Proponent manages contaminated sites in accordance with a Contaminated Sites
Management Plan and relevant contaminated sites and environmental legislation.
Contaminated sites investigations are undertaken on a regular basis to identify potential
areas of contamination, determine the spatial extent of any contamination plumes, and
assess potential impacts. Because site closure will involve a change in land use, the
significance of any site contamination may change. A full contaminated sites assessment will
therefore be undertaken prior to closure, and specific plans developed to remove or manage
contamination where appropriate.
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16.4

Soil management and rehabilitation

Rio Tinto aims to achieve positive regional biodiversity outcomes from its mine site
rehabilitation programs.
Progressive rehabilitation of waste dumps, pits and other operational areas will commence
following their retirement from operational activities. Rehabilitation will be designed to:
•

Comply with Government expectations for progressive rehabilitation

•

Build internal expertise in relation to rehabilitation of Pilbara landforms

•

Validate assumptions made when developing closure strategies

•

Effect a measure of dust control, as the footprint of disturbed land is reduced

•

Reduce environmental and health impacts associated with dust generation

•

Improve biodiversity outcomes

•

Lessen the task of rehabilitation at the point of closure

The progressive rehabilitation process will involve:
•

Identification of areas that have been disturbed during exploration and construction
activities that are available for rehabilitation

•

Reshaping and contouring of land to blend with natural relief and drainage

•

Spreading topsoil to a depth of 200 mm (with fresh topsoil if possible), where
available

•

Deep ripping prior to seeding where disturbed areas have become compacted

•

Undertaking revegetation activities to ensure a suitable vegetation cover and
composition. This may include the application of seed from local species, and
signposting to restrict access to rehabilitated areas

•

Recording rehabilitated areas on internal GIS databases, and including them within
the rehabilitation monitoring program

Suitable Pilbara provenance seed will be used where available. Site specific seed mixes will
be developed and the composition and volumes of seed used will vary between rehabilitation
areas, but will include seed from species native to the area, with representation from a range
of functional groups.
In accordance with Rio Tinto’s Soil Resource Management Procedure, soil (topsoil and
subsoil) will be collected and stored during clearing activities in the Development Envelope to
improve the outcomes of subsequent rehabilitation. Soil stockpiling will continue to occur
throughout the life of the mine as mine development progresses.
The soil management process will include:
•

Undertaking a baseline soil assessment

Koodaideri Public Environmental Review Document

Page 220 of 413

•

Identifying appropriate areas for topsoil stockpile placement (refer to conceptual
layout in Figure 6)

•

Collecting topsoil to a depth of at least 200 mm (where possible due to geology,
topography or safety constraints), and collection of additional subsoil where
opportunities exist

•

Constructing topsoil stockpiles that are no greater than 2 m in height

•

Constructing subsoil stockpiles that are safe and stable

•

Signposting to restrict access to stockpiles, and recording stockpile locations

16.5

Rehabilitation and closure monitoring and maintenance

Rehabilitation monitoring will be carried out to assess changes in rehabilitation areas over
time, and to determine progress towards long-term rehabilitation objectives. The desired
rehabilitation end point will be defined by site-specific criteria relating to:
•

Safe and stable landforms in keeping with the surrounding un-disturbed areas

•

Early vegetation establishment, with rehabilitated areas having similar composition to
surrounding undisturbed areas

•

Surface stabilisation by vegetation or other materials, depending on the landform and
composition of growth medium

•

Rehabilitation that is sustainable with land capability suitable for the agreed end land
use

Erosion monitoring of waste landforms involves the examination of transects for the number
of rills and gullies and their width and depth. Sedimentation loss can also be estimated by
constructing dams at the base of the waste dump or control, from which loss per unit area
can be measured. These measurements can then be compared for change over a time
frame. Erosion rates can be used to assess the progress of the rehabilitation and the degree
to which rehabilitation objectives are being met. This may indicate whether further
management intervention is required in order to achieve acceptable landform outcomes.
Monitoring methods used to assess rehabilitation success will be as per the Rehabilitation
Monitoring Procedure and will assess both vegetation establishment and stability of the
rehabilitated area. Appropriate reference sites will be identified and monitored to allow
comparison to be made between the developing rehabilitation and nearby undisturbed areas.
Closure monitoring will enable the evaluation of whether closure objectives have been met.
A closure monitoring program will be developed during the life of the Proposal and finalised
prior to closure. A summary of the expected components of the closure monitoring program
is provided in Table 28.
Maintenance will continue post-closure until it is determined that the closure objectives have
been met, or it is otherwise agreed with government that the site can be relinquished.
Table 28: Expected components of the Proposal closure monitoring program
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Phase
Aspect

Pre-closure

Active closure

Post-closure

Erosion







Vegetation (revegetation success)







Fauna







Water quality







Contaminated sites assessment





Ecological function





Hydrology/hydrogeology





Heritage



16.6



Predicted outcome

Rio Tinto has established industry leading practice, policies and standards addressing mine
closure, encapsulated in the company Closure Standard. A draft Koodaideri Closure Plan
has been prepared to inform the ongoing life-of-mine closure planning process (Appendix 8).
Early consideration of closure is expected to ensure that closure concepts are fully integrated
into short- and long-term mine planning activities and that acceptable and cost-effective
closure outcomes are achieved. The proposed mitigation and management strategies will be
utilised to ensure that closure is achieved to be consistent with the EPA objective.
The key anticipated long-term outcomes are as follows:
•

Final mine voids have slopes that are not subject to unacceptable erosion rates

•

All areas disturbed for mining (excluding mine pit voids) and infrastructure that are
not required by the State (under conditions of applicable State Agreements) are
rehabilitated following decommissioning

•

Regional hydrological impacts are minimised and adequately managed

•

No impacts to the hydrological regime of the Fortescue Marsh as a result of closure
of the site

•

Rehabilitation of disturbed areas to achieve positive regional biodiversity outcomes
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17.

Residual risk management
17.1

Key statutory requirements, environmental policy and guidance

17.1.1 EPA objective
The EPA has applied the following objective for the Proposal to its assessment of residual
risk management:
"To counterbalance any significant residual environmental impacts and risks through the
application of offsets."
17.1.2 Relevant guidelines and policy
Residual environmental impacts are defined as significant impacts to environmental values
that are anticipated to occur after the mitigation hierarchy (i.e. avoid, minimise, rectify,
reduce) has been applied. The significance of residual impacts is a function of the likelihood
they will occur and the consequence of their manifestation.
A number of State and Commonwealth policies are relevant to residual impact and risk
management, including the design and use of environmental offsets to compensate for
significant residual impacts:
•

EPBC Act 1999 Environmental Offsets Policy (Commonwealth of Australia 2012)

•

EPA Environmental Protection Bulletin No. 19 – Environmental Offsets – Biodiversity
(EPA 2008c)

•

EPA Position Statement 9: Environmental Offsets (incorporating the EPA Offsets
Reporting Form) (EPA 2006a)

•

EPA 2012. Draft Environmental Assessment Guideline for Environmental Offsets.
Environmental Protection Authority Western Australia. October 2012

•

Environmental Offsets Policy (Government of Western Australia 2011a)

In determining the significance of residual environmental impacts, the EPA has regard to the
following:
•

Values, sensitivity and quality of the environment which is likely to be impacted

•

Extent (intensity, duration, magnitude and geographic footprint) of the likely impacts

•

Importance of the land being impacted (e.g. tenure or land purpose)

•

Consequence of the likely impacts (or change)

•

Resilience of the environment to cope with change

•

Cumulative impact with other projects

•

Level of confidence of the impacts predicted

•

Objects of the EP Act, policies, guidelines, procedures and standards against which
a proposal can be assessed

•

The public concern
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•

Presence of strategic planning policy framework

•

The extent to which other statutory decision-making processes meet the EPA’s
objectives and principles for EIA

Additionally, any predicted impacts to environmental assets which are considered important
to the State, such as gazetted National Parks and Declared Rare Flora, may increase the
significance of the residual impact.
The Draft EPA EAG for Environmental Offsets (EPA 2012) outlines the importance of
considering the impacts of a proposal in the regional context. When considered with other
proposals, activities and threats in the region, the cumulative incremental impacts of the
proposal may become increasingly significant. The level of cumulative impact must be taken
into account when the scale of an offset is determined. Additionally, the Draft EPA EAG for
Environmental Offsets requires consideration of the consequential impacts of a proposal to
the surrounding environment, such as the introduction of weeds or dieback into a formerly
‘clean’ area.

17.2

Description of potential residual impacts

The ESD for the Proposal prepared by the EPA identified the following potential impacts for
residual risk management:
•

Potential impacts on vegetation, flora, habitat and fauna species of State and
National significance

•

Potential impacts on the Fortescue Marsh and Koodaideri spring resulting from
hydrological disturbance

Potential impacts to vegetation, flora, habitat and fauna species of State and National
significance are addressed in Sections 13.3 (flora and vegetation), 14.6 (terrestrial fauna and
subterranean fauna), 21.1.3 (Northern Quoll), 21.2.3 (Pilbara Olive Python), 21.3.3 (Orange
Leaf-nosed Bat) and 21.4.2 (Lepidium catapycnon). Potential impacts to the Fortescue
Marsh and Koodaideri spring are addressed in Section 15.3.3.
The Proponent has designed the Proposal to avoid, minimise, rectify and reduce potential
impacts to these identified features. The Proponent recognises that an environmental offset
will be required to compensate for any significant residual impact that remains after these
mitigation measures have been exhausted (Table 29). An offsets package is in preparation
and will be discussed with relevant agencies as a component of the finalisation of the PER
and during the assessment of the Proposal.

17.3

Residual impact evaluation for vegetation, flora, habitat and fauna
species of State significance

Taking into account measures to avoid, minimise, rectify and reduce impacts (Table 29), the
following significant residual impacts arising from the Proposal have been identified:
•

Clearing of up to 8,795 ha of native vegetation in Good to Excellent condition within
the Development Envelope but outside of the Fortescue Marsh management zone or
the Marillana 2015 Area
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•

Clearing of up to 2,915 ha of native vegetation in Good to Excellent condition within
the Development Envelope and inside the Fortescue Marsh management zone
and/or the Marillana 2015 Area

Consistent with the current Draft EPA EAG for Environmental Offsets (EPA 2012), it is
considered that the disturbance of vegetation in Good to Excellent condition is significant and
will therefore require compensation via an offset.

17.4

Residual impact evaluation for Fortescue Marsh

No significant residual impacts to the Fortescue Marsh associated with hydrological
disturbance are anticipated to result from the Proposal at catchment or sub-catchment
scales. The Proposal will result in less than a 0.4% reduction in surface water runoff to the
Marsh, which is considered to be negligible in the context of the water balance and ecological
functioning of the Fortescue Marsh (Sections 15.3 and 15.4).

17.5

Residual impact evaluation for Koodaideri spring

Mining activities are likely to affect the flow of water in the catchment of the gorge containing
Koodaideri spring and the adjacent creek as a result of changes to the landform in the K58W
ore body and the associated hydrological regime. The current pit shells will result in the
2
2
eastern arm of the spring creek catchment reducing from 2.2 km to 1.3 km (a 40%
2
2
reduction) and the western arm reducing from 7 km to 4.7 km (a 33% reduction). Post
mining, the catchment area immediately downstream of the confluence of the eastern and
2
2
western arms would reduce from 9.2 km to 6 km (a 35% reduction).
An adaptive management strategy relevant to the Koodaideri spring has been prepared as
part of the OEMP (Appendix 6).
No significant residual impacts to the Koodaideri spring associated with hydrological
disturbance are anticipated to result from the Proposal when considered in the context of the
proposed adaptive management strategy for the spring (Sections 15.3.3 and 15.5).
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Table 29: Environmental offsets reporting form for state environmental assets (as per EPA 2008a)

Section A: Administrative information
Proposal or scheme name: Koodaideri Iron Ore Mine and Infrastructure Project
Summary of proposal or scheme: The Proponent is seeking to develop a new iron ore mine at the Koodaideri iron ore deposits in the Pilbara region of WA. The Proposal
will involve the construction and operation of a large-scale mining and ore processing operation, including a connection to the Proponent’s existing railway network. The
Proposal may ultimately have a throughput in the order of 70 Mtpa and is expected to have an operational mine life of over 30 years. The Proposal is described further in
Section 5
Section B: Type of environmental asset(s) – state whether Critical or High Value, describe the environmental values and attributes
•

Vegetation associated with Koodaideri spring (unit D38) would be categorised in accordance with EPA (2008a) as a critical asset on the basis that it comprises the
whole or part of, or is necessary for the maintenance of, a significant habitat for Rhinonicteris aurantius (Orange Leaf-nosed Bat; Schedule 1, WC Act; Vulnerable,
EPBC Act) and it is growing in association with a watercourse or wetland. Vegetation unit D38 is in mainly Excellent condition, although the northern parts are in
Poor condition (Table 8); aquatic fauna habitat at Koodaideri spring supports a species-rich invertebrate community, with a total of 175 recorded species, including
four species of scientific and conservation interest

•

The majority of the remainder of vegetation within the Development Envelope would be categorised in accordance with EPA (2008a) as a high value asset being
vegetation in Good to Excellent condition with areas of poorer condition (i.e. Poor to Very Poor condition) constituting low to medium value assets. Generally,
vegetation units associated with foothills, hill slopes and hill crests (H1–H21) were in Very Good to Excellent condition; vegetation units mapped on stony, clayey
and calcrete plains (C1, P1–P50) were mostly in Good to Very Good condition; the condition of the most distinctly developed Mulga woodlands (P1, P9, P11, P31
and P32) ranged from Very Poor to Very Good; and vegetation units associated with drainage areas (D1–D37) ranged from Poor to Excellent condition, with the
majority in Poor to Very Good condition (Table 8)

•

One flora species occurring in the Development Envelope is considered to be a critical asset (as per EPA 2008a): Lepidium catapycnon (Hamersley Lepidium).
Four separate populations (defined as distinct groups of individuals separated from other such groups by at least 500 m) comprising a total of 364 individuals of
L. catapycnon were recorded across 12 locations in the north-western section of the MPA. An additional population of 68 individuals has been recorded in the
northern portion of the MPA approximately 3.5 km to the west of these four populations. Another population of 22 individuals was recorded by Biota in April 2013
and is located in the MPA approximately 1.3 km to the south and 200 m to the west of the population of 68 individuals

•

Fourteen Priority flora species have been recorded in the Development Envelope (Table 9). These species would be categorised in accordance with EPA (2006a)
as high value assets. All have been recorded from locations elsewhere in the Pilbara and, in some cases, other regions of WA

•

Five flora taxa recorded from the Development Envelope are of potential conservation interest as they may represent new (undescribed) taxa (Table 10). The
majority have been recorded at locations outside the proposed disturbance footprint and will not be disturbed for the Proposal. The conservation significance of
species identified to be of interest is unknown as these species have not been able to be definitively identified

•

Two discrete habitat features within the mining area of represent high conservation value for terrestrial vertebrate fauna and would be categorised in accordance
with EPA (2008a) as critical assets: Koodaideri spring and the K75W adit/cave system. Koodaideri spring and its associated vegetation supports a distinct
vertebrate and invertebrate assemblage and significant refugia for many fauna species including core habitat of Dasyurus hallucatus (Northern Quoll; Schedule 1,
WC Act; Endangered, EPBC Act), Liasis olivaceus barroni (Pilbara Olive Python; Schedule 1, WC Act; Vulnerable, EPBC Act) and Rhinonicteris aurantius (Orange
Leaf-nosed Bat; Schedule 1, WC Act; Vulnerable, EPBC Act). The adit/cave system in the mining area is of high conservation value for biodiversity as it supports a
regionally significant colonies of the Orange Leaf-nosed Bat and Macroderma gigas (Ghost Bat; Priority 4, DEC Priority List)

•

The majority of the remaining terrestrial fauna habitats would be categorised in accordance with EPA (2008a) as high value assets (i.e. in Good to Excellent
condition); some habitats are associated with vegetation in less than Good to Excellent condition (i.e. Poor to Very Poor condition) and would therefore be
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categorised as low to medium value assets; the habitats within the Development Envelope are considered typical of the Pilbara region; the vertebrate fauna
assemblage recorded in the Development Envelope is typical of that which would be expected for an area of similar size in the same locality; the suite of species
present is representative of the fauna commonly recorded within both the Pilbara region and the Hamersley and Fortescue sub-regions (Biota 2012m); a number of
conservation significant terrestrial fauna species have been recorded in the Development Envelope, including several vertebrate fauna species and a number of
invertebrate specimens considered to potentially represent SREs based on known records
•

Subterranean fauna habitat in the mine pit shells would be categorised in accordance with EPA (2008a) as a high value asset as a number of new-to-science
troglofauna species have been recorded, although none are listed as specially protected under State or Commonwealth legislation; troglobitic specimens collected
comprised one pseudoscorpion taxon, five schizomid taxa, and two cockroach taxa

•

Fortescue Marsh is categorised in accordance with EPA (2008a) as a critical asset and has numerous conservation values; it is identified as a nationally important
wetland (Environment Australia 2001); the Marsh land system is classified as a Priority Ecological Community (PEC; category Priority 1) by the DEC

Section C: Significant impacts (describe the significant adverse environmental impacts related to the proposal or scheme before mitigation measures are
applied)
The EPA identified in the ESD for the Proposal the following potential impacts in relation to residual risk management:
•

Potential impacts on vegetation, flora, habitat and fauna species of State and National significance

•

Potential impacts on the Fortescue Marsh and Koodaideri spring resulting from hydrological disturbance

Regarding potential impacts to vegetation, flora, habitat and fauna species of State and National significance, the EPA has listed the following potential impacts for the
Proposal in relation to ‘Flora and Vegetation’ and ‘Terrestrial Fauna and Subterranean Fauna’:
•

The Proposal involves the clearing of not more than 12,171 ha of native vegetation. Vegetation clearing has the potential to cause loss of conservation significant
flora species and important vegetation communities

•

The Proposal has the potential to have an impact on the level of representation of species and communities located on a portion of the Marillana Pastoral Station
which is earmarked for inclusion in the conservation reserve system post 2015

•

Clearing of vegetation would result in loss or fragmentation of fauna habitat and consequential displacement of fauna

•

Death or injury of fauna (including subterranean fauna) may occur during clearing and construction

•

Possible obstruction of fauna movements due to increased presence of human activity and disruption to nesting and roosting habits from dust, noise and light
emissions

The EPA has listed potential impacts for the Proposal in relation to ‘Hydrological Processes and Inland Waters Environmental Quality’. Those relevant to potential impacts
to Fortescue Marsh and Koodaideri spring resulting from hydrological disturbance were:
•

Surface drainage systems will be disrupted by mine pits, surface waste dumps and stock piles, and drainage structures. This will occur predominantly in the
Fortescue Marsh catchment, although no significant drainage lines within the catchment context are expected to be impacted

•

Water flows in the Koodaideri spring may be significantly impacted (reduced) by adjacent mining activities. This may cause water pools to recede, with a
consequent reduction in habitat for aquatic fauna and other dependent vertebrate fauna
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Section D: Mitigation measures (describe all measures to Avoid, Minimise, Rectify and Reduce)
Vegetation, flora, habitat and fauna species
Avoid:
•

Vegetation associated with Koodaideri spring (unit D38) will be designated an ‘area of special protection from ground disturbance’ and therefore excluded from the
ground disturbance footprint; it is proposed to not mine within 50 m of the gorge at K58W that contains Koodaideri spring (and the vegetation unit D38) and as
such, the vegetation community and fauna habitats and their ecological values will be retained

•

The K75W adit/cave system will be designated an ‘area of special protection from ground disturbance’ and therefore excluded from the ground disturbance
footprint; a minimum 50 m buffer will be maintained around the identified spatial extent of the adit/cave system

•

All populations in the MPA of Lepidium catapycnon have been designed as ‘areas of special protection from ground disturbance’ and therefore excluded from the
ground disturbance footprint

•

Mulga vegetation unit P1 will not be disturbed

•

Firearms and pets will be prohibited within the Development Envelope

•

Barbed wire will be prohibited within the MPA (with the exception of areas that may legally require it, such as substations, where management measures such as bat
deflectors will be installed)

Minimise:
•

Existing disturbed areas will be utilised in preference to clearing native vegetation wherever possible; clearing of vegetation will be staged allowing for the
progressive movement of fauna into areas outside the proposed disturbance areas; native animals encountered on-site will be given the opportunity to move on if
there is no threat to personnel safety in doing so, and if sick or injured animals are encountered, a nominated fauna relocation specialist/carer will assess possible
rescue and rehabilitation of the animal

•

Provisions for avoiding disturbance to known locations of Priority flora will be applied during design stages to minimise the number of such plants requiring removal
or disturbance; where possible, seed will be collected prior to disturbance of these individuals for use in areas scheduled to undergo rehabilitation following
construction

•

Potential noise impacts to fauna will be minimised by selecting and locating equipment start-up alarms so that they reduce noise impacts

•

An adaptive management strategy will be implemented for the Orange Leaf-nosed Bat (refer to Part 6 of PER)

Reduce:
•

Lighting controls will be implemented, including where appropriate minimising light broadcast, installing sodium lights, using yellow-coloured lights at night, using
motion sensors to further reduce light emissions, and installing reflectors in strategic locations (e.g. substations) to deter bats from mine areas

•

Dust emissions will be controlled, by: clearing work areas only as they are required; applying water to haul roads, working surfaces and stockpiles; using equipment
enclosures and dust extraction at crushing and screening facilities; and enforcing speed limits on roads to reduce dust lift-off

•

Speed limits will be enforced on all roads within the Development Envelope to reduce the risk of fauna strikes

Rectify:
•

Disturbed areas will be progressively rehabilitated with native flora species, in accordance with habitat rehabilitation completion criteria developed to preserve fauna
habitat values post-mining. This includes reinstating habitat elements appropriate to the locations of the rehabilitation area and redistribution of topsoil, log debris
and leaf litter gathered during clearing operations

Fortescue Marsh
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Minimise/Reduce:

•

A small reduction in the surface water catchment and hence surface flows into the Fortescue Marsh is unavoidable due to the location of mine pits in the catchment.
This has been minimised as far as practicable and the loss of catchment area is estimated to be less than 0.4% prior to consideration of on-site drainage design.

•

Maintenance of natural drainage lines and placement of diversion drains will further minimise changes in surface flow to the Fortescue Marsh

•

Surface water management structures will be designed and constructed to prevent erosion and sediment transport in surface water runoff

•

In-pit sumps will be used to manage storm runoff within the pits, prior to treatment and safe disposal as necessary

Koodaideri spring
Avoid:
•

It is proposed to not mine below water table (no dewatering) in the K58W pit, reducing the risk of impacts to Koodaideri spring

•

It is proposed to not mine within 50 m of the gorge that contains Koodaideri spring (and the vegetation unit D38) as such, the vegetation community and fauna
habitat and the ecological values in this area will be retained

Minimise/Rectify:
•

An adaptive management strategy relevant to the Koodaideri spring will be prepared and may include measures relating to maintaining a significant proportion of the
pre-development surface water flow regime to the wetland environment through the use of engineered surface water diversions

Section E: Significant residual impacts (describe all the significant adverse residual impacts that remain after all mitigation attempts have been exhausted)
•

Clearing of up to 12,171 ha of vegetation over the life of the Proposal, comprising up to 7,911 ha within the MPA and 4,260 ha within the combined WRC and SIC
areas; this may lead to local reductions in fauna populations in the Development Envelope. Clearing includes up to 8,795 ha of native vegetation in Good to
Excellent condition within the Development Envelope but outside of the Fortescue Marsh management zone or the Marillana 2015 Area, and up to 2,915 ha of native
vegetation in Good to Excellent condition within the Development Envelope and inside the Fortescue Marsh management zone or the Marillana 2015 Area. The
majority of vegetation and habitat types proposed to be cleared are typical of the Hamersley and Fortescue Plains sub-regions and considered to be well
represented in the local and regional area, including within the Karijini National Park

Section F: Proposed offsets for each significant residual impact (identify direct and contributing offsets). Include a description of the land tenure and
zoning/reservation status of the proposed offset site. Identify any encumbrances or other restrictions on the land that may impact the implementation of the
proposed offset and provide evidence demonstrating how these issues have been resolved
An offsets package is in preparation and will be discussed with relevant agencies. The package will include provision of funds to the Pilbara Strategic Conservation Fund
(PSCF) with the aim of delivering demonstrable benefits to Matters of NES and the broader biodiversity of the Pilbara region. Actions implemented under the PSCF may
include:
•

On ground ‘direct’ conservation management actions, within a defined offset area, that will address recognised threats to biodiversity acting in the bioregion and
which will deliver benefits to Matters of NES, as well as broader conservation outcomes consistent with PSCF objectives

•

Other direct management actions aimed at delivering overall benefit to key species. These may include the creation of habitat, translocations, etc.

•

Monitoring and evaluation of the efficacy of the offset management actions that are implemented. Such a monitoring and evaluation programme will underpin an
adaptive management approach to the delivery of the offset

•

Where appropriate, scientific research, as an indirect offset, to help close identified knowledge gaps of the Pilbara bioregion
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Section G: Spatial data relating to offset site/s (see EPA Guidance Statement No. 19: environmental offsets – biodiversity, Appendix 4)
Not Applicable
Section H: Relevant data sources and evidence of consultation (consultation with agencies, relevant stakeholders, community and references to sources of
data/information). Include details of specific environmental, technical or other relevant advice and information obtained to assist in the formulation of the
offset
Not Applicable
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17.6

Residual impact evaluation for Matters of NES

The following Matters of NES were identified (refer to Sections 20 and 21) as having the
potential to be significantly affected by the Proposal:
•

Dasyurus hallucatus (Northern Quoll)

•

Liasis olivaceus barroni (Pilbara Olive Python)

•

Rhinonicteris aurantius (Orange Leaf-nosed Bat)

•

Lepidium catapycnon (Hamersley Lepidium)

Measures to avoid, minimise and mitigate impacts to these Matters of NES include the
following:
•

•

Impact avoidance measures:
o

Maintenance of an 'area of special protection from ground disturbance'
around vegetation associated with Koodaideri spring (it is proposed to
not mine within 50 m of the gorge at K58W that contains Koodaideri
spring and the vegetation unit D38) which is an area of habitat
considered of high suitability for the Northern Quoll within the
Development Envelope, high value habitat for the Pilbara Olive Python,
and foraging habitat for the Orange Leaf-nosed Bat

o

Exclusion of dewatering (and mining below the water table) in the K58W
pit, reducing the risk of impacts to Koodaideri spring

o

Maintenance of an 'area of special protection from ground disturbance'
around the Orange Leaf-nosed Bat adit/cave system (surrounded by a
50 m buffer)

o

Maintenance of 'areas of special protection from ground disturbance'
around Lepidium catapycnon populations (able to be avoided) in
proximity to active mining areas.

Impact minimisation measures:
o

Minimising disturbance of areas with high habitat value for the Northern
Quoll, Pilbara Olive Python and Orange Leaf-nosed Bat

o

Utilising existing disturbed areas for developing mine infrastructure in
preference to clearing additional native vegetation

o

Restricting clearing to the extent approved through clearly marking the
approved areas and obtaining internal ground disturbance authorisation
for all areas to be cleared in accordance with the Proponent’s Approvals
Request System

o

Flagging in the field and recording GPS co-ordinates of avoidance areas
and permitted clearing areas to assist with the prevention of un-approved
disturbance

o

Recording GPS coordinates of any observed Threatened fauna species

o

Staging clearing of vegetation to allow for the progressive movement of
fauna into areas outside the proposed disturbance areas;
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•

On-site mitigation measures:
o

Incorporation of management measures for flora and fauna protection
and rehabilitation in the CEMP, OEMP (Appendix 6), SSMP
(Appendix 7) and Koodaideri Closure Plan (Appendix 8)

o

Incorporation of an adaptive management strategy for the Orange Leafnosed Bat in the SSMP, to include:


Undertaking investigations prior to commencement of mining in
the K75W pit to determine the full spatial extent of the adit/cave
system



Maintaining a 50 m non-mining zone around the K75W adit/cave
system to protect the bat habitat. This type of approach is
consistent with DSEWPaC's threat abatement and recovery
objectives for the Orange Leaf-nosed Bat (2012c)



Monitoring bat activity and noise and vibration levels in the
adit/cave system during a series of tests within the mining zone
of the K75W pit at decreasing distances to the adit/cave system
to determine the distance and the level of noise/vibration at
which mining activities disturb bats in the adit/cave system; to
assist confirm the effectiveness of the proposed 50 m non-mining
area around the adit/cave system



Considering the option for installing a trench between the mining
zone of the K75W pit and the buffer established for the adit/cave
system to reduce noise and vibration impacts reaching the
adit/cave system; if required, the trench may be coated with Shot
Crete to coat any cavities to maintain the warm and humid
microclimate of the adit/cave system while reducing the
transmission of noise and vibration



Considering the option of constructing within the K75W pit and/or
at ground level between the K75W pit and the buffer established
for the adit/cave system a 'noise baffle' consisting of loose waste
rock material derived from blasting to reduce the transmission of
noise from mining activities to the adit/cave system



Excluding below water table mining and dewatering in the K58W
pit, reducing the risk of impacts to Koodaideri spring in order to
retain the value of the spring and wetland community allowing
continued use by the Orange Leaf-nosed Bats



Excluding mining within 50 m of the gorge at K58W that contains
Koodaideri spring (and the vegetation unit D38) and as such the
associated vegetation community and fauna habitats and the
ecological values will be retained in recognition of it being a
foraging habitat for the species



Monitoring the adit/cave and bat population with reference to the
adaptive management of the water level of Koodaideri spring,
which is important for maintenance of the population



Consideration of the following contingency actions if monitoring
indicates the Proposal is, or is likely to adversely affect the
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Orange Leaf-nosed Bat population and/or the K75W adit/cave
system:

o

•

constructing additional separation measures such as
bunds or deep trenches between mine pits and the
buffer around the adit/cave system

•

using alternative mining methods for areas in proximity to
the adit/cave system, such as the use of low intensity
blasting, 'dozing and ripping', or pre-splitting

•

constructing suitable artificial habitat and allowing the
Orange Leaf-nosed Bat population to relocate to this
habitat of their own accord and/or relocating individuals
as required; although the recovery objectives outlined in
the Action Plan for Australian Bats (DSEWPaC 2012c)
include translocation of bats as a management
response, this would be considered by the Proponent to
be a last resort option

•

relocating Orange Leaf-nosed Bat individuals to other
potentially suitable roosting caves outside the
Development Envelope

•

physically blocking the adit entrance/exit on days when
blasting is scheduled in the K75W pit to prevent bats
from exiting the adit/cave system as a result of blasting
activities

Native animals encounter procedures, such as training through
inductions and policies for personnel to ensure that Northern Quolls and
Pilbara Olive Pythons are not interfered with when encountered and if
sick or injured animals are encountered, provision of a fauna relocation
specialist/carer to assess possible rescue and rehabilitation of the animal

•

Enforcing speed limits on all roads within the Development Envelope to reduce
the risk of fauna strikes

•

Implementing lighting controls, including where appropriate minimising light
broadcast, installing sodium lights, using yellow-coloured lights at night, using
motion sensors to further reduce light emissions, and installing reflectors in
strategic locations (e.g. substations) to deter bats from mine areas

•

Controlling dust emissions, including by: clearing work areas only as they are
required; applying water to haul roads, working surfaces and stockpiles; using
equipment enclosures and dust extraction at crushing and screening facilities;
and, enforcing speed limits on roads to reduce dust lift-off

•

Minimising potential noise impacts to fauna by selecting and locating equipment
start-up alarms so that they reduce noise impacts

•

Firearms and pets will be prohibited within the Development Envelope

•

Barbed wire will be prohibited within the MPA, with the exception of areas that
may legally require it, such as substations, where appropriate supplementary
management measures will be implemented, such as installation of bat deflectors
as has been done at other Rio Tinto Pilbara operations
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•

Progressively rehabilitating disturbed areas (including temporary construction
disturbance areas) to preserve fauna habitat values post-mining, including
reinstating habitat elements appropriate to the locations of the rehabilitation area
and redistribution of topsoil, log debris and leaf litter gathered during clearing
operations

After mitigation and management measures have been applied, the Proposal is expected
to result in the following outcomes in relation to Matters of NES:
•

Clearing of up to 12,171 ha of terrestrial fauna habitat over the life of the
Proposal, comprising up to 7,911 ha within the MPA and 4,260 ha within the
combined SIC and WRC area, which may lead to local reductions in fauna
populations within the Development Envelope. The habitat types present in the
Development Envelope are considered to be well represented in the local and
regional area, given the occurrence of the same land systems outside the
Development Envelope, including within the nearby Karijini National Park.
Koodaideri spring and the K75W adit/cave system will be designated as 'areas of
special protection from ground disturbance' and therefore excluded from the
ground disturbance footprint. It is proposed to not mine within 50 m of the gorge
containing the Koodaideri spring (and the vegetation unit D38) or within 50 m of
the K75W adit/cave system, which provide habitat for the Orange Leaf-nosed Bat

•

No loss of known and recorded individuals of Lepidium catapycnon (Hamersley
Lepidium); areas in the MPA where these individuals have been recorded will be
designated as 'areas of special protection from ground disturbance' and therefore
excluded from the ground disturbance footprint

•

Removal of up to approximately 166 ha (23% of the extent in the Development
Envelope) of what would be considered ‘habitat critical to the survival’ of the
Northern Quoll and a reduction in the availability of its prey items

•

Removal of up to 268 ha (9% of the extent in the Development Envelope) of likely
foraging/dispersal habitat for the Orange Leaf-nosed Bat and reduction in the
availability of its prey items, as well as potential indirect impacts to roosting
habitat resulting from noise, vibration and light

•

Removal of up to approximately 166 ha (23% of the extent in the Development
Envelope) of foraging habitat items for the Pilbara Olive Python and a reduction
in the availability of its prey items

•

Removal of foraging habitat for the Rainbow Bee-eater; this is a highly mobile
species with relatively low specificity for particular habitats in the area

•

Progressive rehabilitation of areas disturbed by the Proposal using native flora
species to restore some of the previous flora and vegetation values, with
consideration given to restoring fauna habitat values where practicable

•

Loss of some individual animals through vehicle strike (and possibly heavy
earthmoving equipment and even locomotives)

The majority of the aforementioned residual outcomes are not considered to require
further mitigation in the form of environmental offsets as the proposed management
measures are sufficient to control potential impacts; however, it is anticipated that the
disturbance of remnant vegetation in Good to Excellent condition will require an
environmental offset. The removal of up to 268 ha (9% of the extent in the Development
Envelope) of likely foraging/dispersal habitat for the Orange Leaf-nosed Bat and
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reduction in the availability of its prey items, as well as potential indirect impacts to
roosting habitat resulting from noise, vibration and light would warrant consideration of an
environmental offset. Should the need be identified, the Proponent will develop a suitable
offset in accordance with the EPBC Act Offset Policy and offset calculator and will
actively consult with the DSEWPaC and EPA to ensure potential synergies between
State and Commonwealth offsets can be achieved.
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18.

Other (minor) environmental factors
18.1

Indigenous heritage

Under Section 18 of the Aboriginal Heritage Act 1972 (WA) consent from the Minister for
Indigenous Affairs is required to disturb Aboriginal sites. The Minister is to ensure that all
traditional (or current) places classed as having sacred, ritual or ceremonial significance
to Aboriginal people are recorded and their importance evaluated on behalf of the
community.
The Pilbara region contains many significant archaeological sites and places of cultural
importance. Several stratified rock shelters have been excavated and dated to be up to
40,000 years old, demonstrating the long history of Aboriginal occupation in the region.
Numerous natural features in the region have widely recognised Aboriginal ethnographic
value.
18.1.1 Native Title
Most of the Development Envelope is located within an area that is the subject of a native
title claim made by the Banjima People under the Native Title Act 1993 (Commonwealth)
(WAD6096/98). The Banjima People claim is currently awaiting a determination of native
title by the Federal Court. A portion of the WRC also falls within the Yindjibarndi No. 1
claim area (WAD2005/2003) and the Ngarluma / Yindjibarndi Native Title determination
area (WAD6017/1996). Negotiations between the Proponent and the Banjima and
Yindjibarndi groups to develop comprehensive land use agreements that cover the
Development Envelope are in progress. The Yindjibarndi People have authorised the
execution of an agreement in June 2013.
18.1.2

Archaeological and ethnographic significance of the Development
Envelope
The Proponent has conducted a number of heritage investigations, including
archaeological and ethnographic surveys, within the Development Envelope since 1997.
Within the respective claim areas, these surveys have involved participation with
representatives from the Banjima and Yindjibarndi Traditional Owner groups.
Six ethnographic surveys and 24 archaeological surveys were completed in 2012 with
Banjima for the Proposal, including in the MPA and parts of the WRC and SIC. As of
June 2013, three ethnographic surveys and 25 archaeological surveys have been
completed with Banjima Traditional Owners.
Eight ethnographic and eight archaeological surveys have been conducted with
Yindjibarndi Traditional Owners on the section of the WRC within Yindjibarndi areas.
As at June 2013, a total of 260 km² (39.5%) of the Development Envelope has been
covered by heritage survey.
The Proponent undertakes heritage surveys (on previously unsurveyed areas) prior to
ground disturbing activities to properly assess the heritage risks and impacts of a
proposal. The Proponent has protocols and agreements with Traditional Owners to
ensure appropriate levels of participation and representation on heritage surveys. All
heritage surveys are undertaken in accordance with the Aboriginal Heritage Act 1972
(WA) and follow the WA Department of Indigenous Affairs guidelines for heritage survey,
Aboriginal site recording, and applications to use land. Where it is appropriate and
relevant to do so, Traditional Owners and the Department of Indigenous Affairs are
informed of planned activities at each step of the project phase.
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A range of archaeological heritage places have been identified within the Development
Envelope, including rock shelters, artefact scatters, and culturally-modified trees. The
cultural and scientific value of these varies; however, to date archaeological places with
additional high cultural significance have not been identified within the Development
Envelope.
The MPA
Within the MPA, over 541 archaeological places and two ethnographic places have been
identified. Most archaeological places are not currently considered to be scientifically
significant; however, some may have cultural importance for Aboriginal stakeholders.
Ethnographic places will be protected from ground disturbance. The two identified
ethnographic places are Koodaideri spring (located adjacent to the K58W pit) and an unnamed ethnographic place that is located outside the Development Envelope. Koodaideri
spring is described in Section 15.2.5. Specific details and the location of the second
place are considered to be culturally-sensitive and are not discussed or presented in the
PER. The ethnographic sites will not be subject to ground disturbing activities from the
Proposal.
The WRC
Heritage surveys within the WRC have mostly been completed in the Banjima Native Title
claim area with the remaining unsurveyed areas scheduled to be completed in 2013
within both Yindjibarndi and Banjima claim areas. To date, 41 archaeological heritage
places and two ethnographic heritage places have been recorded, but neither of the
ethnographic locations are within areas where infrastructure development is planned and
hence both sites will not be disturbed.
The SIC
Heritage surveys within the SIC have mostly been completed and have recorded a total
of 112 archaeological places. Heritage surveys have not identified any major
ethnographic heritage places within the SIC.
18.1.3 Assessment of potential impact, mitigation and residual impact
The key aspect of the Proposal that may affect Indigenous heritage values, without
considering mitigation efforts, is physical disturbance of the land surface during
construction and development of the Proposal. Such activities have the potential to
directly disturb heritage sites and values.
The clearing, mining and development of land within the Development Envelope will
disturb a number of archaeological places. The archaeological places recorded within
the MPA (and the WRC and SIC) to date mostly consist of artefact scatters and
rockshelter sites that may contain buried (stratified) artefact material. Archaeological
places recorded in the Pilbara generally have low or medium levels of scientific value and
low/medium cultural heritage significance. The extent and nature of the impact on these
sites will not be known until final mine planning and detailed project design are complete.
The Proponent will continue to consult with Traditional Owners and progress heritage
surveys as part of the internal Rio Tinto works approval process.
Where practicable, infrastructure has been located to avoid significant heritage places
(where present). If the impact to places is unavoidable, the Proponent will consult with
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the DIA and the relevant Traditional Owners and ensure consent is obtained under
Section 18 of the WA Aboriginal Heritage Act 1972 prior to ground-disturbing activities
being undertaken.
18.1.4 Proposed mitigation and management measures
The Proponent’s policy is to avoid heritage sites wherever practicable for all its
operations. The Proponent has well-developed practices and procedures for protecting
Aboriginal heritage, including its Iron Ore Cultural Heritage Management Standard and
Iron Ore Heritage Policy. Appropriate regulatory approvals will be obtained wherever
disturbance to heritage sites cannot be avoided.
A CHMP will be developed and implemented for the Proposal. Key components of the
CHMP are likely to include:
•

Undertaking additional survey work within the Development Envelope as required
to identify heritage sites

•

Authorising all ground disturbance via the internal Approvals Co-ordination
Procedure to minimise the risk of unauthorised ground disturbance which could
potentially damage Aboriginal heritage sites designated for protection

•

Stopping work and contacting the Heritage Superintendent and the DIA where
new archaeological material is uncovered; then assessing the site in consultation
with Traditional Owners and a heritage consultant and managing the site in
accordance with internal Indigenous Heritage Management Procedure

•

Marking all heritage sites on the Proponent's GIS database to inform planners to
avoid where possible

•

Establishing fencing and signage around Aboriginal heritage places that are in
proximity to mining or other development activities to ensure their protection

•

Including cultural awareness education regarding Aboriginal heritage places in
induction training for contractors and personnel working on the development

•

Holding community consultation meetings with Traditional Owners to review the
CHMP and related heritage matters

18.1.5 Predicted environmental outcome
After mitigation and management measures have been applied, the Proposal is expected
to result in the following outcomes in relation to Indigenous heritage values:
•

Direct disturbance of a number of archaeological places of generally low
archaeological significance within the Development Envelope. Disturbance will
be in accordance with the provisions of the WA Aboriginal Heritage Act 1972 and
will have the consent of the relevant Traditional Owners

•

Protection through the establishment of no ground-disturbance zones around the
two sites of ethnographic significance: Koodaideri spring and the un-named
ethnographic site

The Proponent will maintain ongoing consultation with the Traditional Owners over the life
of the Proposal in accordance with established processes. Implementing the
management measures of the CHMP will ensure that the EPA objective for the protection
of Indigenous heritage values is met.
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18.2.1.1

18.2

Noise

18.2.1

Railway transport noise assessment

Sources of noise

Noise emissions from ore transport (railway transport operations) activities can cause a
nuisance to nearby residents and mine workers.
Noise emissions from the Proposal will vary depending on the railway activities being
undertaken and the resultant tonality and duration of the noise emission. Some noise
emissions can have varying and/or intermittent tones that may be considered intrusive
whilst other noise emissions with a continuous and low frequency tone are generally
considered less intrusive.
18.2.1.2

Noise assessment

A noise assessment has been undertaken on noise emissions from the railway in both
the WRC and the MPA (SVT 2013a) in accordance with the requirements of the EPA
ESD (Appendix 4).
The railway transport noise screening assessment was conducted in accordance with
criteria specified in State Planning Policy (SPP) 5.4: Road and Rail Transport Noise and
Freight Considerations in Land Use Planning (SPP 5.4), which is the applicable policy for
new railway developments in WA.
Noise levels resulting from railway transport in the WRC (and parts of the MPA) have
been modelled for the following potential receivers, whether they formed part of the
Proposal or not:
•

Operations village (9 km from the railway centreline, at the rail loop in the MPA)

•

Munjina (Auski Roadhouse) (5 km from the railway centreline in the WRC)

•

Youngaleena Community (2.2 km from the railway centreline in the WRC)

•

Kalamina Camp (proposed) (2.4 km from the railway centreline in the WRC)

•

Wittenoom (3.2 km from the railway centreline in the WRC)

•

Wirrilamarra Community (16.5 km from the railway centreline in the WRC)

•

Camp Anderson (3.5 km from the railway centreline in the WRC)

•

Briney Camp (13.8 km from the railway centreline in the WRC)

•

The K75W adit/cave system (1.1 km from the railway centreline, at the rail loop in
the MPA)

•

Camp Cowra (13 km from the railway centreline in the WRC)

The locations of these potential receivers are presented in Figure 50.
All receivers within the railway transport noise assessment are classified as sensitive
receivers in accordance with SPP 5.4, with the exception of the K75W adit/cave system
site, for which there are no specific criteria.
Applicable criteria for sensitive receivers as defined in SPP 5.4 are a day-time (6 am to
10 pm) noise limit LAeq(Day) of 60 dB(A) and a noise target LAeq(Day) of 55 dB(A), and a nighttime (10 pm to 6 am) noise limit of LAeq(Night) 55 dB(A) and noise target LAeq(Night) of
50 dB(A). As the Proposal includes continuous railway transport (i.e. trains can run any
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time of the day, seven days per week), the night-time noise limit and target are
applicable. The applicable noise target therefore is the more restrictive night time level of
50 dB(A).
Noise levels must not exceed the noise limit and should ideally not exceed the noise
target (SVT 2013a). Where predicted noise levels fall between the limit and the target,
mitigation measures are required. Modelling was undertaken using SoundPLAN in
conjunction with the NORD2000 rail assessment method. The assessment allows for the
control of meteorological factors, which is important for noise transmission over long
distances. Modelling applied the worst case night-time meteorological conditions as
defined by the EPA guidance statement on environmental noise (EPA 2007a), and is
based on one train movement per hour. Modelling has assumed that the potential future
maximum throughput rate of 70 Mtpa for the Proposal is achieved from the outset (the
worst case scenario). The scenarios modelled for each receiver were average sound
pressure levels and maximum instantaneous noise levels associated with the train being
in approximately the ‘worst case’ position.
Modelled average railway noise levels for railway transport were below the SPP 5.4 nighttime noise target of 50 dB(A) for all sensitive receivers (SVT 2013a). The average
predicted railway noise level at the Youngaleena Community was 42.7 dB(A), at
Kalamina Camp (proposed) 40.8 dB(A), at Camp Anderson 40.0 dB(A) (estimated level
based on model outputs), at Wittenoom 39.5 dB(A) and at both Munjina (Auski)
Roadhouse and the K75W adit/cave system 35.4 dB(A). The average predicted railway
noise level at all other sensitive receivers was below 30 dB(A).
Maximum instantaneous railway noise levels were all below the night-time noise limit of
55 dB(A) for all receivers, with the Youngaleena Community predicted to have the highest
maximum instantaneous railway noise level of 52.4 dB(A). Maximum instantaneous
railway noise levels were below the night-time noise target of 50 dB(A) for all receivers
with the exception of the Youngaleena Community (52.4 dB(A)) and the Kalamina
(construction) Camp (50.5 dB(A)). The maximum instantaneous railway noise level at the
entrance to the K75W adit/cave system was 41.0 dB(A).
For the railway transport noise assessment, maximum instantaneous noise levels are not
covered under the relevant assessment criteria; however, they nevertheless provide an
indication of the maximum noise levels that can be expected.
18.2.2
18.2.2.1

Mine site noise assessment

Sources of noise

SVT was commissioned by the Proponent to undertake an environmental noise
assessment of the MPA in accordance with the Environmental Protection (Noise)
Regulations 1997 and AS2107:2000 “Recommended Design Sound Levels for Building
Interiors”. The following noise sources were considered for the assessment:
•

The central processing facility and associated conveyors, drives, beneficiation
plant transfer stations and screen houses

•

Three remote primary crushers and conveyors

•

Mobile plant at pit K75W for mine year 2021 and at pit K38W for mine year 2031

The Rail noise was specifically excluded from the assessment as it has been assessed
and reported separately (SVT 2013a; refer to Section 18.2.1).
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18.2.2.2

Noise assessment

Noise sensitive receptors included in the assessment were:
•

The operations village

•

The K75W adit/cave system

•

The closest point on the boundary of the Fortescue Marsh

Two scenarios were modelled. The modelled scenarios were based on the worst case
operational configuration for noise at the operations village and at the K75W adit/cave
system. The first scenario modelled the worst case configuration for the operations
village, with all processing plant and mobile equipment at the K38W pit and dumps close
to the operations village being active. The second scenario modelled the worst case
configuration for the K75W adit/cave system, with all processing plant and mobile
equipment at the K75W pit being active.
The noise target stipulated in the Environmental Protection (Noise) Regulations 1997 for
outdoor noise at sensitive premises is 35 dB(A) and applies to night time noise levels that
occur for more than 10% of the time (but specifically excludes rail noise, noise from traffic
on public roads, aircraft noise, and noise from safety warning devices fitted to earth
moving equipment). The noise target stipulated in AS 2107 for internal cabin noise is
25 dB(A) and applies to average night time noise levels resulting from all sources, and to
day time noise levels where accommodation is used for night shift workers.
Results of the noise assessment undertaken by SVT (2013b) predicted outdoor noise
levels at the operations village would be 47.8 dB(A) under the worst case operational
configuration. To achieve the 25 dB(A) indoor noise target at the village, the
accommodation units would need to be designed to ensure a transmission loss of at least
22.8 dB(A). Outdoor noise levels at the K75W adit/cave system and the Fortescue Marsh
boundary would be 57.5 dB(A) and 36.0 dB(A) respectively under the worst case
operational configuration (Table 30).
Table 30: Predicted outdoor noise levels at identified noise-sensitive receptors

Receiver

Scenario 1

Scenario 2

Operations village

47.8 dB(A)

46.3 dB(A)

K75W adit/cave system

46.5 dB(A)

57.5 dB(A)

Fortescue Marsh boundary 36.0 dB(A)

36.0 dB(A)

18.2.3 Blasting vibration and air overpressure
Rio Tinto’s Technology and Innovation group was commissioned by the Proponent to
conduct a desktop assessment to evaluate airblast overpressure (noise) and blast
vibration generated from blasting in the MPA. The Rio Tinto Technology and Innovation
(2013) assessment report is included in Appendix 4.
Five alternate sets of blast parameters were modelled to determine the predicted air
overpressure and blast vibration levels at two sites identified as being ‘sensitive’ at
Koodaideri: the K75W adit/cave system and the operations village.
The following Australian Standards and legislation were used to evaluate the effect of
proposed blasting activities on the K75W adit/cave system and operations village:
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•

Proposed amendments to the Environmental Protection (Noise) Regulations
1997

•

Australian Standards 2187.2 – 2006 Explosives – Storage and use Part 2: Use of
explosives

Amendments to the existing Environmental Protection (Noise) Regulations 1997 are
currently being drafted and were applied in the assessment. The proposed amendments
include lower levels of airblast overpressure. Under the proposed amendments, the
applicable air overpressure (noise) targets for blasting noise are 120 dB LLinear peak for any
single blast and 115 dB LLinear peak for nine in any ten consecutive blasts (for the hours of
07:00 hrs to 18:00 hrs, all days of the week).
18.2.3.1

Predicted air overpressure (noise) levels from blasting

Modelled air overpressure levels from blasting are assumed to overestimate actual levels
as modelling does not take into account the effects of topography and vegetation on
reducing air overpressure levels. The assessment determined that standard blasting
parameters would ensure that air overpressure levels generated from blasting would
comply at the operations village (120.1 dB LLinear peak), assuming the air overpressure
equation is overestimating. If air overpressure levels did not comply, blast parameters
would be modified to ensure compliance.
Air overpressure modelling highlighted that blasting parameters may have to be refined to
achieve 120 dB LLinear peak air overpressure at the K75W adit/cave system for blasting to
occur within 400 m of the adit/cave system. Through the development of controlled
blasting techniques, the development of a site air overpressure prediction equation and
blast parameters modification, the assessment determined that the Proponent would be
able to comply with a 120 dB LLinear peak air overpressure level at the K75W adit/cave
system.
18.2.3.2

Predicted vibration levels from blasting
-1

Blast vibration at the operations village was predicted to be 2.4 mms , which is less than
-1
half the proposed limit of 5.0 mms . Blast vibration at the K75W adit/cave system was
-1
predicted to be 9.7 mms based on a charge weight of 6.5 kg and a blast distance of
-1
50 m, which complies with the proposed limit of 10.0 mms (Rio Tinto Technology and
Innovation 2013).
18.2.4 Proposed mitigation and management measures
Noise levels at the operations village will be minimised through application of Australian
Standard AS2107:2000 (Acoustics – Recommended design sound levels and
reverberation times for building interiors) and specifically design targets set out in Table 1
of Section 7 (Residential Buildings) in that standard.
The accommodation buildings to be incorporated into the operations village will conform
to the Building Code of Australia (BCA), specifically section F5 (Sound Transmission and
Insulation). In addition to the BCA requirements, the minimum performance specification
for the buildings is 35 dB (attenuation between the internal sleeping area and the external
environment). The accommodation buildings will achieve the minimum performance
through the incorporation of Rw50 construction and manufacturing practices that maintain
the performance of materials. Recent buildings manufactured have achieved sound
attenuation results exceeding 50 dB(A).
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Because the K38W pit is not scheduled to be developed until around 2032, there are
opportunities for project design changes to be made that will reduce noise emissions at
the operations village. Possible options being considered include modifications to the
K38W conveyor alignment and relocation of the nearby waste dump (where a dozer and
trucks will operate) further away from the operations village; these two structures are the
primary sources of noise at the operations village. Relocation or removal of these
structures would improve the expected external noise levels at the operations village.
Any reduction in the external noise at the operations village will not alter the minimum
acoustic performance requirements to be applied to the accommodation buildings
The railway transport noise modelling indicates that noise emissions from the transport of
ore by railway in the WRC will be in accordance with the requirements specified in
SPP 5.4. The noise assessment determined that no further noise amelioration is
necessary for the railway operation within the WRC/MPA in accordance with the
requirements of the State Planning Policy 5.4.
The Proposal will also be subject to relevant legislation and regulations, including:
•

Environmental Protection (Noise) Regulations 1997, environmental licence
conditions (issued under Part V of the EP Act)

•

Relevant health and safety regulations

•

Relevant transportation noise regulations

•

Internal Rio Tinto environmental standards for noise and vibration (refer to
Section 25.2)

The following management measures will be implemented for blasting:
•

Permanent blast monitoring stations will be established close to the K75W
adit/cave system and operations village to record air overpressure and blast
vibration to assist development of site prediction equations

•

Charge weights will be restricted until a site vibration equation and an air
overpressure equation are established with a high level of confidence

•

Initial site blasting will commence a minimum of 1500 m from both the K75W
adit/cave system and operations village until site prediction equations have been
established

•

All blasting practices will have procedures and designs that are adhered to and
have above average confinement of the explosive charges

18.2.5 Predicted environmental outcome
The predicted average railway noise levels for all receivers considered are below the
night-time limit level (LAeq(Night) 55 dB(A)) allowed for in SPP 5.4. Therefore the screening
assessment predicted that the modelled scenarios for railway noise will be compliant with
the noise levels (targets and limits) specified in SPP 5.4. Accordingly, additional railway
noise mitigation measures are not warranted for any of the modelled scenarios.
Results of the noise assessment undertaken by SVT (2013b) predicted outdoor noise
levels at the operations village would be 47.8 dB(A) under the worst case operational
configuration. To achieve the 25 dB(A) indoor noise target at the village, the
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accommodation units would need to be designed to ensure a transmission loss of at least
22.8 dB(A). Outdoor noise levels at the K75W adit/cave system and the Fortescue Marsh
boundary would be 57.5 dB(A) and 36.0 dB(A) respectively under the worst case
operational configuration.
Based on the proposed blast parameters, all blasting scenarios could be implemented to
comply at the operations village with the human comfort limits specified in Australian
Standards 2187.2 – 2006 Explosives – Storage and use Part 2: Use of explosives.
Once a site vibration equation has been established, appropriate blast parameters can be
-1
determined to ensure a 6.5 kg charge weight would result in vibration less than 10 mms
at the K75W adit/cave system when blasting at a distance of 50 m from the adit/cave
system.
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18.3

Greenhouse gases

It is now generally accepted that anthropogenic emissions of greenhouse gases into the
Earth’s atmosphere are contributing to the global phenomenon commonly referred to as
‘climate change’. The effects of climate change are expected to be many and varied
across different regions of the Earth; however, the potential long-term impacts of climate
change on the Pilbara are unclear.
18.3.1 Sources of greenhouse gas emissions
The Proposal will directly result in greenhouse gas emissions:
•

Fuel combustion by generators, vehicles, mobile plant and equipment used for
construction and transportation of ore and waste material

•

Use of explosives (blasting activities)

•

Land (vegetation) clearing

Activities that will indirectly result in greenhouse gas emissions include:
•

Electrical energy usage

•

Decomposition of waste (landfill)

The current estimates of the average annual carbon dioxide emissions (CO2-e) over the
three main production phases are as follows:
•

2016 – 2023: 241,029 t CO2-e (includes clearing in 2014 and 2015)

•

2024 – 2031: 430,249 t CO2-e

•

2032 onwards: 686,550 t CO2-e

The assumptions for these estimated average annual carbon dioxide emissions include:
•

Area of land clearing is 12,171 ha

•

Electricity consumption is based on calculation of actual demand, with
extrapolation for each year of the mine plan

•

Trucks will represent about 40% of the total diesel consumption

•

All saleable ore product is railed to Dampier (ore will report to Dampier and Cape
Lambert)

•

Handling of Koodaideri product at the port is included in the estimates

The total (life of the Proposal) greenhouse gas emissions estimated for the Proposal will
be approximately 10.7 million tonnes (t) CO2-e. This corresponds with a total average
emission intensity of approximately 12.98 t CO2-e/kt of product based on scheduled
production rates. The average emission intensity between 2016 and 2023 (when dry
crushing and screening operations [i.e. no wet processing] will be undertaken) will be
approximately 9.85 t CO2-e/kt of product based on scheduled production rates. These
greenhouse gas emission estimates assume IPCC is not implemented.
The average greenhouse gas emission intensity for other Rio Tinto Pilbara operations is
approximately 9.1 t CO2-e/kt product.
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18.3.2 Proposed mitigation and management measures
All Rio Tinto operations have targets for increasing efficiency and for reducing energy
consumption and the emission of greenhouse gases. These Rio Tinto group targets will
apply to the Proposal following the first full year of production.
Measures for reducing energy consumption and improving emission intensity that have
been incorporated into the Proposal include:
•

Investigating supplementary on-site power generation (potentially including
renewable options such as wind turbines or solar energy)

•

Minimising clearing of vegetation through internal procedures

•

Ensuring energy efficiency through scheduling, pit optimisation, minimisation of
re-handling and optimised waste and ore haulage (inclusive of IPCC)

•

Regularly maintaining and servicing equipment

•

Evaluating and adopting (during detailed design phase) appropriate technology to
improve energy efficiency and consequently reduce greenhouse gas emissions

Greenhouse gas and energy assessments are conducted early in project development to
ensure compliance with Rio Tinto’s corporate Environmental Performance Standard – E4
GHG Emissions. Each assessment includes the following key tasks:
•

Develop, document and maintain knowledge of greenhouse gas emissions and
energy use to understand current and future greenhouse gas emissions and
energy use inventories and factors that affect these inventories

•

Identify, document and assess greenhouse gas emission reduction and energy
efficiency improvement opportunities, including pre-construction engineering
design, on-site operational and engineering controls, emissions trading and
offsets

•

Enable the review of greenhouse gas and energy projections to ensure they
adequately reflect the project scope and ensure carbon and energy pricing has
been reasonably estimated

•

Review the methodology and rationale regarding project design decisions that
have an impact on energy efficiency

During detailed design, potential changes to the project design specific to reducing
greenhouse gas emissions will be identified. Specific opportunities will be highlighted
and evaluated as part of Greenhouse Gas and Energy Assessments. Identified
opportunities for energy efficiency improvements will be reviewed against financial,
feasibility and other business and market factors to evaluate their potential inclusion in
the Proposal during the implementation phase.
The EPA objective to minimise greenhouse gas emissions is being met by this Proposal
by:
•

Conducting ongoing evaluations of renewable energy options

•

Complying with relevant statutory requirements and legislation relating to
greenhouse gas emissions, including reporting requirements
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These broad strategies are described below.
Evaluation of renewable energy options
Existing generation capacity is based primarily on gas turbines located near gas supply
sources at Dampier, Cape Lambert and Paraburdoo. Rio Tinto is continuing to
investigate opportunities for incorporating renewable energy into its Pilbara operations
and has been conducting solar photo-voltaic and wind energy resource evaluations to
identify optimum locations for renewables to augment conventional generation capacity
supplying the network.
Due to the integrated nature of Rio Tinto’s regional power generation, transmission and
distribution infrastructure, renewable energy options are evaluated at a regional scale,
rather than a site or project scale. Given the capital-intensive and long-term investment
aspects of renewable energy solutions, renewable generation capacity must be situated
at optimum locations on the network rather than be tied to a particular new project.
Although the solar and wind resource in the Pilbara is abundant in regional terms, it has
been poorly characterised at local scales relevant to the development of renewable
generation capacity (Evans and Peck 2011); however, long-term resource
characterisation (i.e. greater than five years) is necessary to support detailed engineering
assessments of large-scale renewable technologies. This resource characterisation is
being undertaken.
Compliance with statutory requirements and legislation
The Proponent will comply with statutory requirements and legislation relating to
greenhouse gas emissions, including the Clean Energy Act 2011 (CE Act), the Clean
Energy Legislation Amendment Act 2012 (CELA Act), the Energy Efficiency Opportunities
Act 2006 (EEO Act) and other relevant components of the Clean Energy Legislative
Package which set out how Australia will introduce a carbon price to reduce Australia's
carbon pollution and move to a clean energy future. The package established a carbon
pricing mechanism that internalises carbon pollution costs associated with the
combustion of certain fossil fuels (although diesel is currently excluded). As such,
renewable energy opportunities available are being evaluated in this new context. These
opportunities are also being evaluated in consideration of the rapid advances in
renewable energy technologies at the global scale.
As part of the Clean Energy Legislative Package, the Federal Government is expanding
the Energy Efficiency Opportunities (EEO) program to include major new developments
from July 1, 2013. This will require energy efficiency assessments to be undertaken at
the design stage of major expansion projects. An Assessment Plan will be provided as
part of these requirements, outlining the tasks to be undertaken in accordance with the
amended legislation.
Compliance with reporting requirements
The existing Pilbara operations are registered under the National Greenhouse and
Energy Reporting Act 2007 (NGER Act) and the EEO Act as a component of the Rio
Tinto group national operations. Systems and methods are in place for assessing and
reporting energy consumption and greenhouse gas emissions from existing Pilbara
operations. These will extend to the Proposal.

Koodaideri Public Environmental Review Document

Page 249 of 413

In accordance with the NGER Act, the Proponent will report annually to the
Commonwealth Department of Climate Change and Energy Efficiency on:
•

The production of energy

•

The consumption of energy (principally diesel and electricity)

•

Scope 1 (direct) greenhouse gas emissions (principally from diesel combustion)

•

Scope 2 (indirect) emissions (principally from imported electricity)

Reporting under the EEO Act will address energy consumption and identify and assess
opportunities for energy efficiency. An evaluation of energy management and energy
efficiency initiatives at Rio Tinto’s Pilbara operations was completed in 2010. Examples
of the types of energy efficiency opportunities identified include (but are not limited to):
•

Improved efficiencies in mining and ancillary systems, and infrastructure such as
workforce accommodation facilities

•

Programs to increase awareness of energy efficiency and improve the efficiency
of operating procedures

•

Optimising mining and ore processing systems, such as ore haulage and
conveyance logistics (e.g. IPCC options)

•

Staged replacement of equipment with more energy efficient units, in accordance
with asset management schedules

Electrical substations for the Proposal will be metered, enabling monitoring and tuning for
optimal performance, assisting in the identification of further energy efficiency
opportunities and enabling early detection of any deterioration in efficiency to facilitate
prompt remedial action.
18.3.3 Predicted environmental outcome
The Proposal will generate greenhouse gas emissions in the order of 10.7 Million t CO2-e
over the 30 year life of the Proposal and have a total average emission intensity of
approximately 12.98 t CO2-e/kt of product. While dry crushing and screening (no wet
processing) is undertaken (2016-2023), the average emission intensity will be
approximately 9.85 t CO2-e/kt of product based on scheduled production rates. Energy
efficiency and emission reduction strategies will be implemented and are aimed at
improving the emissions intensity levels achieved historically. The collective
requirements of the Rio Tinto group standards, the NGER Act, CE Act, CELA Act,
EEO Act and other relevant components of the Clean Energy Legislative Package will
contribute towards achieving leading industry practice in greenhouse gas emissions
reductions over the life of the Proposal. In addition, the Proponent will continue to track
State and Commonwealth developments on greenhouse gas emissions, and adopt a
proactive approach for responding to carbon price signals or new compliance
requirements that may arise.
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Part 6 – Matters of National Environmental
Significance
This part describes the Matters of NES relevant to the Proposal
for bilateral assessment under the EPBC Act.
19.

Introduction
The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) provides
for the protection of Matters of NES that include nationally and internationally significant
flora, fauna, ecological communities, wetlands and heritage places. Under the EPBC Act,
a proposal or action that impacts, or is likely to impact, a Matter of NES must be referred
to the Australian Government Department of Sustainability, Environment, Water,
Population and Communities (DSEWPaC) for a decision as to whether it is considered a
controlled action and requires assessment by the Minister for Sustainability, Environment,
Water, Population and Communities.
The Proposal was referred to the DSEWPaC on 5 June 2012 and was determined to be a
controlled action by the Department on 9 July 2012 based on the potential for significant
impacts on threatened species and ecological communities. The assessment is subject
to the bilateral agreement between the State and the Commonwealth, such that the
assessment of environmental impacts, including Matters of NES, will be coordinated by
the state. Separate conditions of approval to those issued by the WA Minister for the
Environment are likely to be issued to the Proponent by the Commonwealth Minister
under the provisions of the EPBC Act.
The objectives relating to Matters of NES listed under the EPBC Act Guide
(DEWHA 2007) that are relevant to this Proposal are:

20.

•

To provide for the protection of the environment, especially Matters of NES

•

To conserve Australian biodiversity

•

To promote ecologically sustainable development through the conservation and
ecologically sustainable use of natural resources

Overview of relevant Matters of NES
A protected matters search using the DSEWPaC online Protected Matters Search Tool
has been conducted to determine an initial list of Matters of NES potentially occurring in
the Development Envelope. This identified six Threatened species, including one flora
and five fauna species, and five migratory species.
In regards to assessing the actual occurrence of these listed species, there has been a
comprehensive survey and study program within the Development Envelope to determine
the presence of these species (Figure 37 and Figure 38). The findings of the survey and
study program (including reports from component surveys; Biota 2012a-e, g-l) are
referred to in the following assessment of potential impacts to those Matters of NES.
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Table 31: Biological surveys within the Development Envelope relevant to Matters of NES
Survey

Timing

Methodology

Flora and vegetation surveys
MPA (excluding
Northern Extension
portion; Biota 2012a)

July 2010; March/May Sampling of 69 quadrats (62 sampled twice), eight
2011
relevés (five sampled twice) and 500 mapping note
locations over 11,991 ha

MPA (three areas

April 2013

surveyed in April 2013)

Sampling of 13 quadrats and two relevés over
2,254 ha

Camps and airstrip
options (Biota 2012b)

July 2011; April 2012

Sampling of 16 quadrats (one sampled twice) and
39 mapping note locations over 1,040 ha (of which
511 ha was in addition to other surveyed areas –
i.e. there was overlap of survey areas within the
WRC and MPA. The 511 ha has since been
excised from the Development Envelope)

Northern Extension
portion of the MPA
(Biota 2012d)

November 2011;
April/May 2012

Sampling of 39 quadrats (30 sampled twice), one
relevé and 174 mapping note locations over
4,991 ha

SIC (Biota 2012c)

May and October 2011
(western alignment);
May 2012 (eastern
alignment)

Sampling of 98 quadrats (53 sampled twice), 15
relevés and 325 mapping note locations over
12,022 ha (of which 11,736 ha was in addition to
other surveyed areas – i.e. there was overlap of
survey areas with a portion of the MPA)

WRC (Biota 2012e)

July 2011; March/April Sampling of 191 quadrats (20 sampled twice),
and May 2012
seven relevés and 1,012 mapping note locations
over 38,628 ha (this included sampling over 41 km
of adjacent discarded railway corridor options)

Koodaideri spring
(Bennelongia 2011)

October 2010 and April Sampling of eight quadrats and four relevés over
2011
approximately 3 ha

Terrestrial fauna surveys
MPA (excluding
Northern Extension
portion; Biota 2012g)

August 2010; March
2011

Trapping for mammals and herpetofauna at 35
sites over 11,991 ha with avifauna census (total of
95 censuses), bat echolocation recording and
direct capture at six sites and non-systematic
sampling of vertebrate fauna (refer to
Biota 2012m); total effort of 6,071 trap nights

MPA (three areas
May 2013
surveyed in May 2013)

Trapping for mammals and herpetofauna at nine
sites over 2,254 ha, installation of motion cameras
at 13 sites, and bat echolocation recording at 10
sites, and non-systematic survey activities
including night spotting; total effort of 980 trap
nights

Northern Extension
portion of the MPA
(Biota 2012h)

October 2011

Trapping for mammals and herpetofauna at 12
sites over 4,991 ha including avifauna census, bat
echolocation recording at three sites, direct capture
at one site and non-systematic sampling of
vertebrate fauna (refer to Biota 2012m); total effort
of 1,120 trap nights

SIC (Biota 2012i)

May and November
2011 (western

Trapping for mammals and herpetofauna at 27
sites over 12,022 ha (of which 11,736 ha was in
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Survey

Timing

Methodology

alignment); May 2012 addition to other surveyed areas) including
avifauna censuses; bat echolocation recording and
(eastern alignment)
direct capture at eight sites and non-systematic
sampling of vertebrate fauna (refer to
Biota 2012m); total effort of 5,064 trap nights
WRC (Biota 2012j)

March 2012 (main
corridor); May 2012
(eastern variation)

Targeted Fauna Survey February 2012
(Biota 2012k)

Trapping at 42 sites over 38,628 ha including
avifauna censuses and non-systematic survey
activities including night spotting, ground foraging
and identification of secondary signs; total effort of
3,650 trap nights
Survey focussing on the MPA and suitable habitat
for the Northern Quoll and Orange Leaf-nosed Bat
in the surrounding locality; total effort of 1,890 trap
nights for the Northern Quoll and 37 nights of
targeted bat sampling including echolocation
recording and direct capture at nine sites

Orange Leaf-nosed Bat April (three nights) and A mix of infrared-lit video, echolocation call
Colony Assessment
May (one night) 2012 recording, harp trap and non-invasive observation
(Biota 2012l)
of the K75W adit/cave system over four nights.
Assessment of Koodaideri spring and another adit
at K58W for potential bat occurrence

To identify Matters of NES relevant to the assessment, the likelihood of each species
identified in the protected matters search actually occurring within or immediately
adjacent to the Development Envelope was further evaluated. This evaluation took into
account results of field surveys undertaken within the Development Envelope (Table 31)
along with existing data for the broader region; the habitat requirements and known
distribution of each species or ecological community and professional judgement from
technical report authors.
Results of the assessment for each species are provided in Table 32, with the likelihood
of occurrence categorised as follows:
•

Recorded: the species or ecological community has been recorded within or
beyond the Development Envelope during recent or previous surveys

•

Likely: a high probability that a species or ecological community occurs within the
Development Envelope based on known distribution and habitat requirements or
historical records

•

Possible: suitable habitat for a species or ecological community occurs within the
Development Envelope, however there is insufficient information to categorise
the species or ecological community as likely to occur, or unlikely to occur

•

Unlikely: a low to very low probability that a species or ecological community
occurs within the Development Envelope based on known distribution and habitat
requirements or historical records

Non-migratory species identified as ‘Recorded’ or ‘Likely’ have been subject to detailed
assessment of potential impacts. These species were:
•

Dasyurus hallucatus (Northern Quoll) – Endangered
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•

Liasis olivaceus barroni (Pilbara Olive Python)

•

Rhinonicteris aurantius (Orange Leaf-nosed Bat)

•

Hamersley Lepidium (Lepidium catapycnon)

Pezoporus occidentalis (Night Parrot) and Macrotis lagotis (Bilby) have been considered
unlikely to occur and have not been further considered in this assessment. In addition,
Apus pacificus (Fork-tailed Swift; recorded); Merops ornatus (Rainbow Bee-eater;
recorded), Ardea ibis (Cattle Egret; unlikely), Charadrius veredus (Oriental Plover;
unlikely), Ardea modesta (Eastern Great Egret; unlikely), Haliaeetus leucogaster (Whitebellied Sea Eagle; unlikely) and Tringa nebularia (Common Greenshank; unlikely) are
listed as Migratory under the EPBC Act and have not been further considered in this
assessment as the potential for significant impacts on Migratory species is low and was
not identified as a controlling provision of the controlled action determination made by
DSEWPaC on 9 July 2012.
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Table 32: EPBC Act listed species identified through the protected matters search and their likelihood of occurrence in the Development Envelope

Species

EPBC Act Status

Likelihood of occurrence

Fauna
Dasyurus hallucatus
(Northern Quoll)

Endangered

Recorded – one individual was recorded at the western end of the MPA and a second individual recorded near the
south-eastern corner of the MPA during the May 2013 survey (report in prep.). A single deceased juvenile male was
recorded in the MPA in 2010 (Biota 2012k). The individual’s provenance was unable to be determined as it had been
killed elsewhere by a bird of prey and dropped. During surveys conducted during 2011 and 2012, scats were recorded
approximately 1 km south of the WRC and tracks recorded in a rocky gorge approximately 8 km south of the WRC. The
Northern Quoll formerly occurred across much of northern Australia, but is now considered to be restricted to five broad
areas, including the Hamersley sub-region of the Pilbara in WA.

Liasis olivaceus barroni
(Pilbara Olive Python)

Vulnerable

Recorded – three records of the Pilbara Olive Python have been made at Koodaideri spring. These may represent two
individuals (as one individual may have been recorded twice). The Pilbara Olive Python is a subspecies of the Olive
Python and is endemic to the Pilbara region of WA (DSEWPaC 2012c).

Rhinonicteris aurantius
(Orange Leaf-nosed Bat)

Vulnerable

Recorded – a colony of the Orange Leaf-nosed Bat was recorded in the MPA in the K75W pit adit/cave system.
Estimates suggest that the colony comprises over 430 individuals. The regional survey undertaken in May and June
2013 confirmed the presence of a previously unknown Orange Leaf-nosed Bat colony in the Hamersley Ranges to the
south of Wittenoom town site, near the Wittenoom Gorge area (B. Bullen, Bat Call WA, pers. comm., 2013). The size
and exact location of the roost were not able to be determined during the survey. The Pilbara form of the Orange Leafnosed Bat occurs only in the Pilbara and, while not a separate species, is considered a genetically distinct form of the
more broadly distributed Orange Leaf-nosed Bat. The Orange leaf-nosed Bat occurs in the Kimberley region of WA, the
Northern Territory and north-western Queensland.

Apus pacificus
(Fork-tailed Swift)

Migratory

Recorded – two records of the Fork-tailed Swift have been made in the WRC. The species is a non-breeding visitor to
all states and territories of Australia with an international distribution (DSEWPaC 2012c).

Merops ornatus
(Rainbow Bee-eater)

Migratory

Recorded – 71 records of the Rainbow Bee-eater were made across all areas of the Development Envelope. The
Rainbow Bee-eater is widely distributed in the Pilbara bioregion and is very commonly recorded (Biota 2012m).

Pezoporus occidentalis

Endangered

Unlikely (not recorded) – the Night Parrot has not been recorded during surveys within the Development Envelope (Biota
2012m) and historical data show very few reliable recordings of this species in the locality. There has been only one
confirmed sighting from Minga Well, near the northern boundary of the Fortescue Marsh in 2005 (within 32 km of the

(Night Parrot)
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Species

EPBC Act Status

Likelihood of occurrence
Development Envelope) (FMG 2005). Its prospective habitat of lowland Triodia grasslands adjoining saline shrublands
near water is not present in the Development Envelope. It is therefore considered highly unlikely that this species would
occur in the Development Envelope.

Macrotis lagotis

Vulnerable

Unlikely (not recorded) – the closest record of the Greater Bilby to the Development Envelope is an observation made in
1997 to the north of the Fortescue Marsh (Biota 2012g). Suitable sand plain habitat is absent from the Development
Envelope and it is therefore very unlikely that the Greater Bilby would occur. The occurrence of the Greater Bilby is
strongly associated with higher rainfall and temperatures, which promote areas of higher plant and food production. Fire
may be an important factor in habitat favourability as the species is often associated with recently burnt (less than one
year) habitat where post-fire ephemeral grass, Yakirra (Panicum) australiensis, is likely an important component of diet in
spinifex habitats (DSEWPaC 2012c).

Migratory

Unlikely (not recorded) – the Cattle Egret occurs in tropical and temperate grasslands, woodlands and terrestrial
wetlands. It has occasionally been seen in arid and semi-arid regions however this is extremely rare (DSEWPaC 2012c).
The Cattle Egret may be present at the Fortescue Marsh and in associated fringing vegetation 5 km from the
Development Envelope, but is unlikely to rely on any habitats within the Development Envelope.

Migratory

Unlikely (not recorded) – the Oriental Plover occurs in both coastal and inland areas. It is a migratory wader and in
Australia usually inhabits flat, open, semi-arid or arid grasslands, interspersed with hard, bare ground, such as clay-pans
(DSEWPaC 2012c). The Oriental Plover may be present at the Fortescue Marsh and associated fringing vegetation
5 km from the Development Envelope, but is unlikely to rely on any habitats within the Development Envelope.

Migratory

Unlikely (not recorded) – the Eastern Great Egret is widespread in Australia and occurs in all states and territories of the
mainland and Tasmania. There are no known breeding colonies of the Eastern Great Egret in the Pilbara region of WA
(DSEWPaC 2012c). The Eastern Great Egret is not likely to rely on any particular habitat type present in the
Development Envelope.

Migratory

Unlikely (not recorded) – the White-bellied Sea Eagle occurs in coastal habitats (particularly those closest to the shore)
and around terrestrial wetlands in tropical and temperate regions of mainland Australia and offshore islands
(DSEWPaC 2012c). It is unlikely that the White-bellied Sea Eagle relies on habitat types in the Development Envelope.

Migratory

Unlikely (not recorded) – the Common Greenshank occurs in all types of wetlands and has the widest distribution of any
shorebird in Australia (DSEWPaC 2012c). The Common Greenshank may be present at the Fortescue Marsh and
associated fringing vegetation 5 km from the Development Envelope, but is unlikely to rely on any habitats within the
Development Envelope.

(Greater Bilby)

Ardea ibis

(Cattle Egret)

Charadrius veredus
(Oriental Plover)

Ardea modesta

(Eastern Great Egret)

Haliaeetus leucogaster
(White-bellied Sea Eagle)
Tringa nebularia
(Common Greenshank)
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Species

EPBC Act Status

Likelihood of occurrence

Flora
Hamersley Lepidium
(Lepidium catapycnon)

Vulnerable

Koodaideri Public Environmental Review Document

Recorded – this species has been recorded in the Development Envelope, generally on rocky hilltops. This includes six
populations and a total of 454 individuals. All recorded populations are located in the western portion of the MPA.
Lepidium catapycnon is known from a number of locations in the Hamersley Range and extends broadly from Tom Price
across to Newman (Biota 2012f). There are over 40 known populations of Hamersley Lepidium through this area,
including one population located in Karijini National Park (M. Maier, Biota Environmental Sciences, pers. comm. 2012).
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21.

Assessment of potential impacts to relevant Matters of NES
There is potential for both direct and indirect impacts on Matters of NES to occur as a
result of the Proposal. The potential for and proposed management responses to the
following impacts have been assessed for each of the relevant Matters of NES:
•

Vegetation clearing and earthworks for construction and operation of mine,
including associated infrastructure, resulting in:
o The loss or fragmentation of habitat for listed Threatened fauna species and/or
reduction in habitat of typical prey species for Threatened fauna, resulting in a
decrease in population size
o Direct mortality of individual animals during clearing, earthworks and demolitions
and disruption of breeding cycles
o Removal of individuals of listed Threatened flora species, in this case Lepidium
catapycnon

•

Development of linear infrastructure such as roads and pipelines which may
disrupt ecological linkages

•

Vehicle movements during construction and operation resulting in the loss of
individual fauna, through vehicle strikes

•

Changes to surface hydrology and localised groundwater changes within the
Proposal area, which may affect fauna habitat, including Koodaideri spring,
through alteration of hydrology of waterbody and water availability for flora and
fauna in this habitat

•

Noise and vibration from construction and operation of the mine, including
blasting, which could affect fauna behaviour and fauna habitat, in particular the
K75W adit/cave system in the MPA

•

Light spill from mine operations, which could affect fauna behaviour

21.1

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. This species is now restricted to five main areas: the central Queensland
coast, northern Queensland, the Top End of the Northern Territory, the Kimberley, and
the Pilbara (DSEWPaC 2012c).
In the Pilbara, the species is considered to favour uplands including rocky gorges,
breakaways and hills. It is also often recorded where these landforms adjoin drainage
lines, which provide denning and primary foraging habitat. Denning/shelter habitat within
the modelled distribution of the species is considered to be ‘habitat critical to the survival’
of the species (DSEWPaC 2011). The Referral Guidelines for the Northern Quoll
(DSEWPaC 2011) identify three key types of denning/shelter habitat ‘critical to the
survival’ of the Northern Quoll including:
•

Rocky habitats such as ranges, escarpments, mesas, ranges, 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.
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Of these, only the rocky habitat type occurs within and surrounding the Development
Envelope.
Northern Quoll habitat that is important for foraging and dispersal is considered to include
any land comprising predominately native vegetation in the immediate area (within 2 km)
of denning/shelter habitat (‘habitat critical to the survival’ of the species), known quoll
records or land comprising predominately native vegetation that is connected to
denning/shelter habitat within the species range (DSEWPaC 2011).
21.1.1 Survey effort and findings
The terrestrial vertebrate fauna surveys conducted in the Development Envelope
included trapping specifically targeting the Northern Quoll. Initial surveys did not record
the Northern Quoll, but the survey findings suggested that the most suitable habitat for
the species within the Development Envelope occurs in the MPA. To further evaluate
this, a targeted fauna survey (Biota 2012k) of the MPA and surrounds (areas outside the
Development Envelope) was undertaken to determine the extent of potential Northern
Quoll habitat and its local and regional conservation significance.
Across all surveys, sampling effort for the Northern Quoll in the MPA included 3,655 trap
nights over several sampling phases between 2010 and 2013 and an additional 1,215
trap nights in adjacent areas. This equates to a total survey effort of 4,870 trap nights for
Northern Quolls in the area (Biota 2012k). The surveys were planned and implemented
in accordance with EPBC Act 1999 Draft Policy Statement 3.25 ‘Referral Guidelines for
the Endangered Northern Quoll Dasyurus hallucatus’ (DSEWPaC 2011).
Despite considerable survey effort, only two individuals have been recorded in the
Development Envelope. In addition, a single deceased Northern Quoll was recorded in
the MPA during a survey in 2011 (Biota 2011, in: Biota 2012k). The individual was a
juvenile male, which had been dropped by a passing bird of prey and its likely
provenance was unable to be determined.
No records for the Northern Quoll have been made in the SIC; Northern Quoll scats were
recorded approximately 1 km south of the western portion of the WRC (Biota 2012j). This
area included rugged gorge habitat considered suitable for the Northern Quoll to den.
The WRC intersects ephemeral rivers and creek lines within 2 km of the scats record,
which are classifiable as foraging or dispersal habitat for the Northern Quoll consistent
with the DSEWPaC (2011) referral guidelines for the species. Tracks have also been
recorded in a rocky gorge approximately 8 km south of the WRC and five DEC
NatureMap records from the wider locality demonstrate that this species occurs in the
locality.
Approximately 729 ha of the Development Envelope includes habitat considered to
represent ‘habitat critical to the survival’ of the Northern Quoll (G. Humphreys, Biota
Environmental Sciences, pers. comm. 2013 (Figure 51). This includes Koodaideri spring
near K58W in the MPA, which could provide denning and primary foraging habitat for the
Northern Quoll. Koodaideri spring may support more reliable populations of prey species
during lower rainfall years. This ‘habitat critical to the survival’ of the Northern Quoll is
limited to the MPA and in the northern section of the SIC; and does not occur in the
southern section of the SIC, or in the WRC. This assessment of ‘habitat critical to the
survival’ of the Northern Quoll has been based on site-specific vegetation mapping and
detailed, quantified habitat mapping which identified vegetation units associated with
creeks, gorges and gullies in plateau areas between the Hamersley Range to the south
and the broad alluvial plain to the north.
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The Northern Quoll may utilise potentially suitable habitat in portions of the MPA and the
northern section of the SIC intermittently when conditions are favourable. Northern Quoll
populations are known to fluctuate markedly from year to year, possibly in connection
with rainfall and the population cycles of prey species. Evidence from multiple surveys in
the eastern Pilbara over the past decade suggests that the Northern Quoll occurs at
relatively low population densities in the sub-region (Biota 2012k). Rio Tinto’s survey
effort in the eastern Pilbara has included areas near Hope Downs to the south, Weeli
Wolli Creek to the south-east and West Angelas to the south-west (Biota 2012k).
Numerous phases of trapping at Rio Tinto’s Yandicoogina operation, located
approximately 20 km to the south-east of the MPA have not recorded a single animal
despite a total survey effort of more than 5,000 trap nights over 15 years (Biota 2012m).
21.1.2 Quality of Northern Quoll habitat in the Development Envelope
Although known to occur in a variety of habitats across its range, the Northern Quoll is
most abundant in rocky country and in open eucalypt forest within 150 km of the coast
(Strahan 1983, 1995). In the Pilbara, the Northern Quoll is considered to favour rocky
gorges, boulder piles, breakaways and hills (usually of high relief and often along
drainage lines) for denning purposes, where it utilises spaces between rocks or in log or
tree hollows (Biota 2009b, 2013c). Previously completed records frequency analysis
(Biota 2009c, 2012q) has shown that these critical habitat types are commonly
associated with the Capricorn, Macroy, Robe and Newman land systems in the Pilbara
bioregion. These land systems include basalt hills, mesas, major drainage channels, low
and high plateaux, lower slopes and stony plains (Van Vreeswyk et al. 2004). These
landforms and habitat features would be considered to represent high quality habitat for
the species. Adjacent plains and vegetated areas provide habitats suitable for foraging
and dispersal of young (van Dyck and Strahan 2008), but are considered to be of lower
quality and lesser importance for the purpose of the species’ conservation.
DSEWPaC (2013) identifies a method to assess ‘quality’ of habitat for species listed
under the EPBC Act. The quality of habitat, or area of community is defined therein as a
measure of how well a particular site supports a particular threatened species, or
ecological community and contributes to its ongoing viability. There are three
components that contribute to habitat quality: site condition, site context, and species
stocking rates (DSEWPaC 2013). This framework has been applied to the consideration
of the quality of Northern Quoll habitat in the Development Envelope (Table 33). Overall,
the portions of the Koodaideri Development Envelope mapped as Northern Quoll habitat
provide apparently suitable habitat and good quality habitat for the species, but available
data indicate the site may be of lower significance, as it appears to represent a low
density population at the margins of the species’ range.
Table 33: Northern Quoll habitat quality assessment for Koodaideri addressing questions set out by
DSEWPaC (2013)

Component of quality

Description

Site condition
What is the structure and condition of the
vegetation on the site?

Typical Newman land system vegetation types
in Good to Very Good condition

What is the diversity of relevant habitat species
present (including both endemic and nonendemic)?

Not applicable

What relevant habitat features are on the site?

Gorges, rocky overhangs and shallow caves,
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Component of quality

Description
riverine vegetation and drainage lines

Site context
What is the connectivity with other
suitable/known habitat or remnants?

Good connectivity with equivalent and extensive
habitats occurring to the south of the Koodaideri
project Development Envelope into the
Hamersley Range

What is the importance of the site in relation to Data deficient due to the lack of records, but
the overall species population or the occurrence Northern Quolls are likely to be at low density in
of the community?
the landscape at this site, and approaching the
eastern limit of the species’ range in the region,
if a population is present
What threats occur on or near site?

Mining

Species stocking rate
What is the presence of the species on the site? Recorded
(i.e. confirmed / modelled)?
What is the density of species known to utilise
the site?

Only two individuals have been recorded within
the 65,888 ha Development Envelope

What is the role of the site population in regards Likely to be low density populations at the
to the overall species population?
eastern limit of the species’ occurrence and
likely to be of reduced significance to the
species’ overall population

21.1.3 Assessment of potential impact, mitigation and residual impact
Despite the survey findings that the Northern Quoll is uncommon in the Development
Envelope and the broader Koodaideri area, the Proposal has the potential to have direct
and indirect impacts on individual animals and habitats present in the Development
Envelope. Potential impacts to individual animals include losses resulting from vehicle
and machinery encounters during construction and operations. Potential impacts to
Northern Quoll habitat include vegetation clearing and ground disturbance in habitat
areas favoured by the species, and indirect impacts to the Koodaideri spring resulting
from modified hydrology. The significance of these impacts is limited by the low
abundance of animals and restricted extent of preferred habitat types in the Development
Envelope.
Northern Quoll populations within the Pilbara are considered to have national importance
on the basis that the region lies outside the current and predicted future range of the cane
toad, which is the principal threat to the Northern Quoll on a national scale (Hill and Ward
2010). Based on the breadth of survey information collected to date, the Development
Envelope does not contain regionally or nationally significant Northern Quoll populations
(Biota 2012m). Although some areas classifiable as ‘habitat critical to the survival’ of the
species were identified within the Development Envelope, these areas are considered to
be of relatively low conservation importance for the Northern Quoll in a regional context
for the following reasons:
•

Only two individuals have been recorded within the 65,888 ha Development
Envelope despite a total of 4,870 trap nights over multiple years

•

The nearby Karijini National Park contains extensive areas of ‘habitat critical to
the survival’ of the Northern Quoll where multiple records of the species have
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been made; the range in which the Koodaideri lease is located is contiguous with
equivalent habitats found within Karijini National Park (Biota 2012k)
•

Northern Quoll habitat in Karijini National Park is considered to be of greater
habitat importance than that in the Development Envelope due to the prevalence
of permanent water sources in Karijini National Park and, by comparison, the
relative scarcity of permanent water sources in the Development Envelope and
surrounding areas (Biota 2012k). Karijini National Park has secure conservation
tenure and is managed for conservation and recreational values

•

The Northern Quoll is generally more abundant in other parts of the Pilbara (e.g.
the western Pilbara) where populations are considered to be stable (Biota 2012k)

Of the approximately 729 ha of ‘habitat critical to the survival’ of the Northern Quoll
occurring in the Development Envelope, up to approximately 166 ha will be cleared for
the Proposal. This represents approximately 23% of the extent of this habitat in the
Development Envelope.
Within this foraging habitat area, Koodaideri spring has been identified as an important
habitat feature, likely to provide denning and primary foraging habitat for the Northern
Quoll. The spring and its associated vegetation will be designated an ‘area of special
protection from ground disturbance’ and therefore excluded from the ground disturbance
footprint. It is proposed to not mine within 50 m of the gorge at K58W that contains
Koodaideri spring (and vegetation unit D38), as such the associated vegetation
community and fauna habitats in this area will be retained (refer to Section 13.2.2.3). This
will assist maintain ecological linkages through the MPA (refer to Section 13.2.2.3).
Linear infrastructure associated with development of the WRC will intersect foraging or
dispersal habitat for the Northern Quoll associated with drainage lines, but will not
intersect or fragment denning/shelter habitat. Similarly the habitat in the SIC will not be
fragmented.
Potential cumulative impacts to the Northern Quoll are discussed in Section 22.2.
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21.2

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 known to occur at more
than 60 locations across the Pilbara (G. Humphreys, Biota Environmental Sciences, pers.
comm. 2012), 17 of which are currently listed by DSEWPaC (2012d), including four
populations at Pannawonica, Millstream, Tom Price and the Burrup Peninsula.
The Pilbara Olive Python is predominantly found in rocky areas within the Pilbara,
showing a preference for gorges with streams and permanent pools. The sub-species is
adept at swimming, utilising water holes to hunt (Threatened Species Scientific
Committee 2008). A large area of habitat for this species is protected within Karijini
National Park located 25 km to the south-west of the MPA, and adjacent and south of
portions of the WRC.
21.2.1 Survey effort and findings
Regional and local priority actions to conserve the Pilbara Olive Python from impacts
associated with habitat loss, disturbance and modification, include identifying whether a
population of high conservation priority occurs, and if so putting in place measures to
protect the population (Threatened Species Scientific Committee, 2008). All terrestrial
vertebrate fauna surveys conducted in the Development Envelope involved searches for
the Pilbara Olive Python. During the terrestrial fauna survey of the MPA, three records of
the species were made at Koodaideri spring. Two of these records may represent the
same individual being captured twice, so at least two individuals occur (Biota 2012m).
Records of the Pilbara Olive Python were not obtained in surveys of the WRC or SIC,
although northern parts of the SIC including incised, rocky landscapes were considered
to have the potential to host the species. This type of habitat occurs extensively beyond
the boundary of the Development Envelope along the Hamersley Ranges (Biota 2012i).
The Pilbara Olive Python is dependent to some extent upon the availability of surface
water bodies and exhibits a preference for rocky gorges containing water in streams and
rock pools. Accordingly, sites containing water for extended periods in the Pilbara are
considered to represent significant habitat for the species (Biota 2012k). Within the
Development Envelope, Koodaideri spring was identified as significant habitat for the
Pilbara Olive Python (Biota 2012m) and the environment surrounding the spring may
represent foraging habitat for individuals present.
Approximately 729 ha of the Development Envelope is considered to represent potential
habitat for the Pilbara Olive Python (G. Humphreys, Biota Environmental Sciences, pers.
comm. 2013). This habitat occurs in the MPA and in the northern section of the SIC;
potential foraging habitat for the species does not occur in the southern section of the
SIC, or in the WRC (Figure 52). This assessment was based on site-specific vegetation
mapping and detailed, quantified habitat mapping which identified vegetation units
associated with creeks, gorges and gullies in plateau areas between the Hamersley
Range to the south and the broad alluvial plain to the north. Koodaideri spring near
K58W in the MPA is included in this area.
21.2.2 Quality of Pilbara Olive Python habitat in the Development Envelope
Core habitat for the Pilbara Olive Python includes gorges, escarpments, rocky outcrops
and water holes where it may find suitable prey that utilise these environments
(DSEWPaC 2012c). It seeks shelter in caves, beneath boulders, in pools of water and
occasionally in trees overhanging water (Bush and Maryan 2011). It is often associated
with ephemeral or permanent water, which is one indicator of high quality habitat for the
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species, but may also be recorded in rocky habitats some distance from these features
(Biota 2009d).
DSEWPaC (2013) identifies a method to assess ‘quality’ of habitat for species listed
under the EPBC Act. The quality of habitat, or area of community is defined therein as a
measure of how well a particular site supports a particular threatened species, or
ecological community and contributes to its ongoing viability. There are three
components that contribute to habitat quality: site condition, site context, and species
stocking rates (DSEWPaC 2013). This framework has been applied to the consideration
of the quality of Pilbara Olive Python habitat in the Development Envelope (Table 34).
Given the general similarities in key habitat requirements, this largely corresponds to and
addresses the extent of Northern Quoll habitat (refer to Section 21.1.2). The key high
quality habitat within the Development Envelope for this species is associated with
Koodaideri spring, which appears to support a reliable population of Pilbara Olive
Pythons. It is probable that the balance of the Newman land system habitats within the
Development Envelope may also be utilised by the species, but may be of lesser quality
within this framework.
Table 34: Pilbara Olive Python habitat quality assessment for Koodaideri addressing questions set out
by DSEWPaC (2013)

Component of quality

Description

Site condition
What is the structure and condition of the
vegetation on the site?

Typical Newman land system vegetation types
in Good to Very Good condition

What is the diversity of relevant habitat species
present (including both endemic and nonendemic)?

Not applicable

What relevant habitat features are on the site?

Gorges, rocky overhangs and shallow caves,
riverine vegetation, pools and surface water,
and drainage lines

Site context
What is the connectivity with other
suitable/known habitat or remnants?

Good connectivity with equivalent and extensive
habitats occurring to the south of the
Development Envelope into the Hamersley
Range

What is the importance of the site in relation to Koodaideri spring would be recognised as being
the overall species population or the occurrence a site of value for this species, while the
of the community?
remainder of the Newman land system extent
within the Development Envelope would be
considered to be typical and representative of
other sites in the species’ overall range
What threats occur on or near site?

Mining, vehicle traffic

Species stocking rate
What is the presence of the species on the site? Confirmed records from Koodaideri spring,
where there are reliable multiple records and
(i.e. confirmed / modelled)?
presumably a resident population
What is the density of species known to utilise
the site?

Resident population, but insufficient data to
calculate density estimates

What is the role of the site population in regards Koodaideri spring is likely to be one of several
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Component of quality

Description

to the overall species population?

higher quality sites for this species in the
eastern Hamersley Range

21.2.3 Assessment of potential impact, mitigation and residual impact
Habitat loss associated with mining developments is a recognised threat to the
persistence of the Pilbara Olive Python (DSEWPaC 2012c). The Proposal has the
potential to directly affect Pilbara Olive Python habitat as a result of clearing and ground
disturbance. Indirect impacts to habitat could result from modified hydrological regimes,
such as that associated with Koodaideri spring.
Of the approximately 729 ha of potential habitat for the Pilbara Olive Python occurring in
the Development Envelope, up to approximately 166 ha will be cleared for the Proposal.
This represents approximately 23% of the extent of this habitat in the Development
Envelope.
Potential habitat to be retained in the Development Envelope includes approximately
22 ha of high value habitat for the Pilbara Olive Python at Koodaideri spring. The spring
and its associated vegetation will be designated an ‘area of special protection from
ground disturbance’ and therefore excluded from the ground disturbance footprint. It is
proposed to not mine within 50 m of the gorge at K58W that contains Koodaideri spring
(and the vegetation unit D38), as such the vegetation community and fauna habitats in
the area will be retained (refer to Section 13.2.2.3). The protection of the spring and
immediate surrounding habitat will conserve an area of foraging habitat for the Pilbara
Olive Python and assist maintain ecological linkages through the MPA. The Pilbara Olive
Python population at Koodaideri spring will be monitored as part of the SSMP. An
adaptive management strategy for maintaining the values of Koodaideri spring will be
implemented as a component of the OEMP (Appendix 6). This strategy has the aim of
maintaining surface and groundwater discharge to the gorge containing Koodaideri spring
and ensuring no significant impacts are caused as a result of the Proposal. The
proposed approach is consistent with the conservation advice for the Pilbara Olive
Python, which indicates changes to hydrology that may result in changes to water table
levels, run-off, sedimentation and pollution must be managed (Threatened Species
Scientific Committee 2008).
The K58W mine pit is located adjacent to Koodaideri spring, with a hydrological
interaction with the orebody. The vegetation and pools down-gradient are fed from
groundwater alluviums. It is proposed to not mine below the water table in the K58W pit
and; dewatering will not be undertaken in that pit or its satellite pit adjacent to Koodaideri
spring. Consequently there is minimal risk that the Koodaideri spring will be affected by
reduced ground water levels during mining.
Vehicle movements associated with construction and operation phases of the Proposal
have the potential to harm Pilbara Olive Python individuals or their prey (Threatened
Species Scientific Committee 2008). Speed limits will be enforced on all roads within the
Development Envelope to reduce the risk of impact to Pilbara Olive Python individuals
and other fauna. Training and induction of personnel will ensure that all staff are made
aware of significant species at risk from vehicle strikes with fauna. These management
actions will be in accordance with the Terrestrial Fauna and Subterranean Fauna
Management Plan contained in the OEMP (Appendix 6). Additional and specific
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management pertaining to the Pilbara Olive Python will be included in the SSMP
(Appendix 7).
In summary, it is considered unlikely that the Pilbara Olive Python will be significantly
affected as a result of the Proposal. The Koodaideri spring habitat will be protected from
significant disturbance and will be subject to an adaptive management strategy.
Measures will be implemented to protect the extant Pilbara Olive Python population in the
spring environs, such that there is no long-term decrease in population size, or
fragmentation of the population.
Potential cumulative impacts to the Pilbara Olive Python are discussed in Section 22.3.
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21.3

Orange Leaf-nosed Bat

The Orange Leaf-nosed Bat is endemic to northern Australia occurring from WA to
Northern Queensland. The population in the Pilbara is isolated from the main tropical
populations by an uninhabitable arid zone to the north and east.
The Orange Leaf-nosed Bat in the Pilbara is genetically divergent from the tropical
populations (DSEWPaC 2012e), but is still considered to be the same species. The
Pilbara form is listed as Vulnerable under the EPBC Act because of the population’s
isolation from the wider species’ distribution and the fragmentation that exists between
the sub-populations (Armstrong 2001). The Orange Leaf-nosed Bat in the Pilbara occurs
in colonies concentrated around significant roosting sites, often associated with disused
mining infrastructure. 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 (DSEWPaC 2012e).
The Orange Leaf-nosed Bat is restricted to deep roosting caves and mine adits (manmade horizontal shafts) with stable, warm and humid microclimates. The species is
thought to prefer such environments because it has a limited ability to thermo-regulate
and retain water (DSEWPaC 2012e). The Orange Leaf-nosed Bat is known to have a
typical dry season foraging range of 10-15 km from its primary roost cave, but may forage
at greater distances if suitable water sources are available (Biota 2012l). It also appears
to range nomadically from roost sites when wet season conditions allow it to use tree
hollow roosts or other caves but is likely to return to its primary roosting location in dry
periods.
The Orange Leaf-nosed Bat is most often observed in flight over waterholes, up to 2-3 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 (DSEWPaC 2012c).
As with all cave-roosting bats, the Orange Leaf-nosed Bat has separate diurnal and
nocturnal habitats including roosting sites and foraging sites (DSEWPaC 2012c).
Roosting sites may occur in rocky breakaways, scarps and gorges as these areas have
the greatest potential to support relatively warm humid microclimates. Foraging habitats
may include riparian vegetation, such as that at Koodaideri spring, and hummock
grasslands.
21.3.1 Survey effort and findings
All but one terrestrial fauna survey conducted in the Development Envelope (Biota
2012g-i, k, l; Table 31) has involved sampling for the Orange Leaf-nosed Bat, which has
included echolocation recording and direct capture methods. Extensive searches in all
potentially suitable areas, including accessible gorges, have been undertaken.
A targeted fauna survey of the MPA (Biota 2012k) and surrounding locality has been
undertaken to identify potential and actual roost sites for the species. Where caves and
rock shelters were accessible, structures were inspected for suitability or evidence of
occupation. Where the structures were inaccessible, bat detectors were placed in the
vicinity to determine whether substantial numbers of individuals might be foraging in the
area.
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Three adits/caves in the MPA were considered potentially suitable roost sites for the
Orange Leaf-nosed Bat. All were at least 5 m deep and likely to support a high and
stable ambient temperature and humidity (Biota 2012k). Equivalent sampling was
conducted at an additional six sites within the MPA in 2011 (Biota 2012k), resulting in a
total of 37 nights of targeted bat sampling across nine sites within the MPA (Figure 37
and Figure 38). Only one cave was found to support a population of the species.
A large colony of the Orange Leaf-nosed Bat was recorded at the K75W adit/cave system
adjacent to the K75W pit, approximately 6.5 km from Koodaideri spring (Figure 44;
Figure 53). A subsequent Orange Leaf-nosed Bat colony assessment was conducted at
the adit/cave over three nights in April 2012 and one night in May 2012 (Biota 2012l) to
provide an estimate of the number of bats in the colony, observe their behaviour, and
obtain data on micro-climate within the adit. Methods included a mix of infrared-lit video
in conjunction with echolocation call recording, a harp trap and non-invasive observation
of three sites, including at Koodaideri spring and another adit in the MPA.
The K75W adit/cave system supporting the Orange Leaf-nosed Bat colony is 230 m long
with one major natural crack in the roof at approximately 100 m and two minor natural
cracks at approximately 50 m and 150 m. An extensive natural cave system exists at the
end of the adit which includes a large main cavern measuring 30 m wide by 50 m deep
and a number of small chambers extending beyond (Biota 2012l). These chambers may
exit elsewhere (Figure 54) and potentially offer alternative egress routes for the bats
(Biota 2012l). Investigations will be undertaken prior to commencement of mining in the
K75W pit to determine the full spatial extent of the adit/cave system.
The Orange Leaf-nosed Bat colony occurring in the K75W adit/cave system is estimated
to number at least 430 individuals. This is considered one of the largest colonies
currently known in the Hamersley Range and is one of the few known colonies from a
natural cave system, albeit being intersected by an adit shaft (Biota 2012l).
Large numbers of foraging individuals have been recorded at the Koodaideri spring
during most phases of surveying indicating the significance of this site as foraging habitat
for the species. The presence of the spring within easy flying distance of the colony is a
likely contributor to the formation of the large colony and a requisite for its ongoing
existence (Biota 2012l).
No other colonies of Orange Leaf-nosed Bat have been recorded within the Development
Envelope despite extensive searches in all potentially suitable areas including accessible
gorges. Other potentially suitable cave sites including another adit in the MPA have been
monitored for the presence of the Orange Leaf-nosed Bat; however survey work to date
has found no evidence of any other colony in the Development Envelope or surrounds
(Biota 2012l).
The colony at K75W is likely to be regionally significant and an important contributor to
the presence of the Orange Leaf-nosed Bat in the central Pilbara region (Biota 2012l). In
comparison to roosts of the Orange Leaf-nosed Bat at tropical latitudes, roosts in the
Pilbara generally contain relatively small numbers, ranging from a few individuals to a few
hundred; typically roosts contain approximately 30 individuals (DSEWPaC 2012c).
The closest known colonies to the MPA are 100 km to the north and north-east and
150 km to the south-west and west. The colony known from the western Hamersley
Range was only recently discovered and contains many thousands of bats, making it
significantly larger than all other known colonies (Biota 2012l). There are no other
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known roosts of the Orange Leaf-nosed Bat along the north-eastern Hamersley Range or
the southern Chichester Range adjacent to the Fortescue Marsh, despite extensive
surveys in the locality as part of environmental impact studies and the Biodiversity Survey
of the Pilbara (Biota 2012g, k, l); however, there are records from the early 1990s of
single foraging bats detected by echolocation detectors to the west at Yampire Gorge in
Karijini National Park (Norman McKenzie, DEC, pers. comm. In: Biota 2012l) and from
2010 at Fortescue Marsh (Bob Bullen, unpublished data. In: Biota 2012l).
Given the distances to other known roosts and the absence of roosts to the north-west
and the south-east of the region, the colony in the MPA is likely to also be important for
maintaining the genetic diversity of the regional population.
Aerial imagery was examined by Biota (2013) and Bob Bullen (Bat Call WA) to determine
likely dispersal/foraging habitat for the Orange Leaf-nosed Bat within the Development
Envelope, up to a distance of 20 km from the adit/cave system. This distance represents
the likely maximum foraging distance of Orange Leaf-nosed Bats in the dry season in the
Pilbara and so should encompass the full extent of likely dispersal/foraging habitat
surrounding the adit/cave system. Orange Leaf-nosed Bats are unlikely to disperse
beyond 20 km except in the wet season, at which time increased water availability and
insect activity may broaden habitat utilised (Biota 2013b). Aerial imagery was considered
in conjunction with the results of the field habitat assessment conducted in the vicinity of
the adit/cave system by Biota (2012l).
Likely foraging/dispersal habitat was assessed against the following criteria, as factors
that contribute to increased insect activity, particularly during the dry season:
•

Complexity of topography (particularly deeper gorges and gullies with steep sides
and the possibility of water holes)

•

Cliff lines with an apparent free face forming a cliff/breakaway that may have
shelters and/ or caves in the debris slope underneath

•

Water courses that have the potential for semi-permanent water to be present,
assessed with reference to the Biota (2012f) vegetation mapping, where
vegetation units featuring species indicative of water presence, particularly
Eucalyptus camaldulensis, were considered more likely to represent
foraging/dispersal habitat

•

Areas with structurally complex vegetation with multiple, reasonably thick layers

When determining the likely quality of rocky terrain to provide habitat and support caves,
elevation data were used as a partial guide. South-facing gullies were paid particular
attention given their higher likelihood to support water and vegetation (Biota 2013b).
Based on the aforementioned analysis conducted by Biota (2013) and Bob Bullen (Bat
Call WA), it was determined that approximately 3,060 ha of likely foraging/dispersal
habitat for the Orange Leaf-nosed Bat occurs in the Development Envelope (Figure 53).
21.3.2 Quality of Orange Leaf-nosed Bat habitat in the Development Envelope
The Orange Leaf-nosed Bat roosts in caves and deep, abandoned mines with pooled
water below the roost, or in areas where elevated temperature and humidity levels are
maintained, and forages in riparian vegetation, gorges, gullies, and around pools and
watercourses (Armstrong 2001, DSEWPaC 2012c). The species requires deep caves,
small crevices within deep caves or horizontal mine shafts that have stable, warm and
humid microclimates for permanent roost sites (DSEWPaC 2012c). Foraging habitat for
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the Orange Leaf-nosed Bat is broad, but has most commonly been recorded as Triodia
sp. hummock grasslands on low, rolling hills; shallow gullies with Eucalyptus
camaldulensis along creeklines; small watercourses amongst granite boulders and
rockpiles; ironstone gorges with pools and low shrubs; and pools in gravelly watercourses
with Melaleuca argentea (Armstrong 2001, Biota 2012l). Orange Leaf-nosed Bats also
drink free water, and proximity to reliable water may also be a factor in sustaining
important colonies in the Pilbara (B. Bullen, Bat Call WA, pers. comm. 2012).
DSEWPaC (2013) identifies a method to assess ‘quality’ of habitat for species listed
under the EPBC Act. The quality of habitat, or area of community is defined therein as a
measure of how well a particular site supports a particular threatened species, or
ecological community and contributes to its ongoing viability. There are three
components that contribute to habitat quality: site condition, site context, and species
stocking rates (DSEWPaC 2013). This framework has been applied to the consideration
of the quality of Orange Leaf-nosed Bat habitat in the Development Envelope (Table 35).
Overall, the K75W adit/cave system in the MPA would be considered to be high quality
roost habitat for the species. Suitable surrounding foraging habitat (Figure 53) would
also be considered good quality habitat, with the vegetation and surface water associated
with Koodaideri spring a high quality habitat for the species.
Table 35: Orange Leaf-nosed Bat habitat quality assessment for Koodaideri addressing questions set
out by DSEWPaC (2013)

Component of quality

Description

Site condition
What is the structure and condition of the
vegetation on the site?

Typical Newman and Boolgeeda land system
vegetation types in Good to Very Good condition

What is the diversity of relevant habitat species
present (including both endemic and nonendemic)?

Not applicable

What relevant habitat features are on the site?

Gorges, rocky overhangs and shallow caves,
exploration adits, riverine vegetation, Triodia sp.
hummock grasslands and drainage lines, spring
surface water flows

Site context
What is the connectivity with other
suitable/known habitat or remnants?

Good connectivity with equivalent and extensive
habitats occurring to the south of the
Development Envelope into the Hamersley
Range. Suitable roost opportunities and known
sites are limited in the locality

What is the importance of the site in relation to Largest known colony in the locality and
the overall species population or the occurrence potentially significant in maintaining gene flow
of the community?
and overall species population levels in the
locality
What threats occur on or near site?

Mining

Species stocking rate
What is the presence of the species on the site? Confirmed, both from calls and direct
(i.e. confirmed / modelled)?
observation, at the K75W adit/cave system in
the MPA. Recorded from call records in a
radius of approximately 50 km from the site of
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Component of quality

Description
the K75W adit/cave system

What is the density of species known to utilise
the site?

Colony at the K75W adit/cave system is
estimated at 430 individuals

What is the role of the site population in regards Largest known colony in the locality and
to the overall species population?
potentially significant in maintaining gene flow
and overall species population levels in the
locality
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Figure 53
Extent of
Orange Leaf-nosed Bat
habitat in the
Development Envelope Mine Plant Area and Southern
Infrastructure Corridor
Drawn: M.Swebbs
Date: June, 2013
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Figure 54 - Approximate floor plan of the K75W adit/cave
system supporting the Orange Leaf-nosed Bat colony
A. View of the entrance to adit

A

B
B. View along the adit
Adit
230m long

Cavern has multiple low
passages that continue for
an unknown distance

C

Cavern approx.
30m long

D

Cavern contains
a high central mound
of collapsed material.

Cavern approx.50m wide
C. View of constriction point between the adit
and the main cavern

D. View of main cavern intersected by the adit.

Plan No: PDE0104973v1

21.3.3 Assessment of potential impact, mitigation and residual impact
The Proponent recognises the regional significance of the Koodaideri Orange Leaf-nosed
Bat population, and notes that DSEWPaC (2012e) considers the loss of a single site to
represent a reduction in the area of occupancy of the species and population size at a
regional level. Under the Proposal, the K75W roosting site (the K75W adit/cave system)
will be excluded from the K75W mine footprint and be actively protected.
Potential impacts of the Proposal on the Orange Leaf-nosed Bat include:
•

Loss of adjacent and surrounding foraging habitat due to clearing and earthworks

•

Local hydrological changes to potential foraging habitat from mining, including the
habitat associated with the Koodaideri spring

•

Noise and vibration from mining activities resulting in disturbance of the adit/cave
system

•

Risk of physical collapse in the adit/cave system due to vibration from mining
activities

•

Light spill from mining activities and infrastructure modifying bat foraging
behaviour

Potential cumulative impacts to the Orange Leaf-nosed Bat are discussed in
Section 22.4.
21.3.3.1

Loss of foraging habitat

Of the approximately 3,060 ha of likely foraging/dispersal habitat for the Orange Leafnosed Bat occurring in the Development Envelope (Biota 2013b), up to approximately
268 ha will be cleared for the Proposal. This represents approximately 9% of the extent
of likely foraging/dispersal habitat in the Development Envelope.
Within this foraging habitat area, Koodaideri spring has been identified as the most
significant habitat for the Orange Leaf-nosed Bat, both as a drinking water source and a
core foraging site. The accessibility of Koodaideri spring is considered to be a key factor
underpinning the maintenance of such a large bat population. The spring and its
associated vegetation will be designated an ‘area of special protection from ground
disturbance’ and therefore excluded from the ground disturbance footprint. It is
proposed to not mine within 50 m of the gorge at K58W that contains Koodaideri spring
(and the vegetation unit D38), as such the vegetation community and fauna habitats in
the area will be retained (refer to Section 13.2.2.3).
21.3.3.2

Hydrological changes and potential effects on foraging and roosting habitat

Mining activities have the potential to affect the surface water hydrology of Koodaideri
spring through changes to the volume and/or timing of surface and groundwater
discharge (refer to Section 15.2.5). The spring supports important foraging habitat for the
Orange Leaf-nosed Bat colony. This habitat is made up of a variety of vegetation types
dominated by phreatophytic species (Bennelongia 2013). The condition of this habitat
may be impacted indirectly through changes to the hydrological regime.
The Orange Leaf-nosed Bat population at Koodaideri will be monitored as part of the
SSMP. An adaptive management strategy for preserving the values of the gorge
containing Koodaideri spring will be implemented as a component of the OEMP
(Appendix 6). Surface and groundwater levels will be monitored as part of this strategy
focusing on the spring’s physico-chemical and biological environment to allow for early
detection of any changes to the spring’s hydrological regime and biological values.
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Contingency actions, such as supplementing ground and surface water levels will be
enacted if monitoring reveals changes to the hydrological regime of the spring and down
gradient pools resulting from the Proposal. This may be achieved through engineered
surface water diversions to provide supplementary surface runoff to counteract the loss of
catchment arising from mining in the southern section of the K58W pit. Further detail on
the management of hydrology in relation to Koodaideri spring is provided in
Sections 15.3.3 and 15.5.
The depth differential between the K75W adit/cave system and the measured pre-mining
water table is around 30 m. The floor of the adit is at 538–540 mRL. The water table
directly below the adit/cave system is variable, but is around 510 mRL. Furthermore,
based on the current mine plan, the K75W pit intersects the water table more than 450 m
from the roost of the adit/cave system.
This is considered sufficient separation distance for retention of the existing microclimate
in relation to water table influences. Further, proposed dewatering in the K75W pit is
minimal (about 1.5 benches) and will be undertaken using in-pit sumps (no active
bores/pumps will be used). The below water table portions of the K75W pit will be
backfilled with waste rock upon completion of mining, allowing the water table to return to
its origin levels in that area. The microclimate of the adit/cave system has been monitored
to establish a benchmark for pre-mining conditions and for possible use as target
conditions should a bat habitat need to be re-created in the region.
21.3.3.3

Noise and vibration from mining activities

Blasting and other noise impacts have the potential to disrupt and change bat foraging
and roosting behaviour. DSEWPaC (2012e) considers that blasting in any structure is
likely to cause evacuation of any Orange Leaf-nosed Bats present. Expert advice on the
species indicates that carefully designed and implemented mining practices are not
incompatible with the preservation of proximate Orange Leaf-nosed Bat populations
(Specialised Zoological 2009); although there are limited quantitative data to support this
(DSEWPaC 2012d). Management measures may include, but are not limited to, the use
of appropriate buffer sizes that consider the morphology of local habitats and the planning
of infrastructure to minimise impacts on the species.
DSEWPaC recognizes that the maintenance of buffer zones has potentially had some
level of success in some areas (DSEWPaC 2012e). In this case, it is proposed to not
mine within 50 m of the perimeter of the K75W adit/cave system to mitigate the impacts
of noise and vibration from mining activities. The adequacy of the 50 m buffer is not able
to be confidently predicted due to limitations in available empirical data on the species’
behaviour and response to noise and vibration; however, Rio Tinto currently considers a
50 m buffer to be sufficient to maintain a structurally stable façade surrounding the K75W
adit/cave system. The basis of this view is that 50 m or smaller buffers have been
successfully employed (where blasting has been undertaken nearby) at numerous Rio
Tinto sites, namely:
•

Mesa A – a 50 m buffer has been applied for the purpose of protection of the
landform and has been shown to be appropriate at Mesa A where the integrity of
the rock mass within a 50 m buffer from the mining area has been maintained

•

Hope Downs South pit – blasting and mining adjacent to a heritage cave that was
required to be protected

•

Various sites (e.g. Dampier, Eastern Range) – control blasting near conveyor
systems, gas pipelines and rail lines.
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Techniques that have been employed to protect sensitive assets and that could similarly
be applied at K75W include:
•

Civil blasting techniques – currently used at Rio Tinto sites to protect key
infrastructure and cultural areas of significance

•

Trim blasting – low energy, small scale blasting that locally fractures rock whilst
maintaining the structural integrity of the host rock behind the blast

•

Pre-split drilling – creates a buffer of broken rock between the blasting activity
and host rock to be left in-situ.

The 50 m buffer is proposed to be maintained to exclude any mining activity. A further
50 m buffer (totalling 100 m) will also be maintained, within which excavations will not be
undertaken (other mining-related activities can still be undertaken, excluding excavations
for mining).
Additional work to be undertaken to support the buffer at K75W may include:
•

Monitoring of bat activity and noise and vibration levels in the adit/cave system
during a series of tests within the mining zone of the K75W pit at decreasing
distances to the adit/cave system to determine the distance and the level of
noise/vibration at which mining activities disturb bats in the adit/cave system; the
results of which will be confirm the effectiveness of the proposed 50 m nonmining buffer and 100 m ‘non-excavation’ buffer around the adit/cave system

•

Investigating alternative mining techniques for application (in those areas of
K75W in close proximity to the adit/cave system) and conducting mining at night
in those areas closest to the roost when the bats are out of the adit/cave system
and foraging for food and water

•

Undertaking blasting in the K75W pit toward the later part of the day or early
evening (rather than in the middle of the day as is routine practice) but whilst still
light with the aim of minimising potential disturbance to the bats in the adit/cave
system

It should be noted that Rio Tinto has continued to record various bat species (including
Orange Leaf-nosed Bats and Ghost Bats) foraging in close proximity to its existing iron
ore mines in the Pilbara (e.g. around Rio Tinto’s Eastern Range/Channar operation and
the West Angelas operation).
At some locations including the BHPBIO Cattle Gorge and Nimingarra open cut iron ore
mines near Goldsworthy, visitation of Orange Leaf-nosed Bats in nearby foraging habitat
has continued despite blasting activities. Stringent management plans involving the
restriction of blasting to daylight hours and ongoing monitoring at these sites were
established prior to construction and are continuing (BHPBIO 2005). Similarly, the
persistence of the Orange Leaf-nosed Bat in the greater Paraburdoo area in proximity to
several long-term mining projects suggests that mining activities have not significantly
compromised roosting prospects for the species in these areas. A study conducted on
the Orange Leaf-nosed Bat in the Eastern Ranges, approximately 7 km south east of
Paraburdoo (Specialised Zoological 2009), found a significant roosting site to be within
500 m of a crusher and as close as 110 m to a haul road partially encircling it. The
persistence of the species at this site suggests that some high-quality habitats may
continue to be suitable even if infrastructure is relatively close.
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The proposed mine plan includes provisions for monitoring and managing the effects of
noise and vibration on the Orange Leaf-nosed Bat population, using an adaptive
management approach. Mining will initially be distant from and then gradually progress
towards the adit/cave system over time. The response of the population to increases in
noise and vibration will be observed, and contingency actions implemented if significant
changes in behaviour and habitation of the adit/cave occur before mining in K75W
reaches the 50 m exclusion zone. Ongoing monitoring while mining takes place close to
the exclusion zone will allow the effectiveness of the 50 m buffer to be evaluated.
The Proponent considers that establishing a 50 m buffer around the K75W adit/cave
system and the implementation of an adaptive management strategy to protect the
integrity of the roosting habitat (Section 23) will be sufficient to address potential impacts
of noise and vibration from the Proposal. The implementation of management actions
under the SSMP relating to monitoring will further mitigate any potentially significant
indirect impacts to the Orange Leaf-nosed Bat colony.
21.3.3.4

Light pollution

Artificial lighting can adversely impact bats by changing the peak flight times of nocturnal
insects which are attracted to artificial lights, thereby inadvertently altering the natural
foraging and feeding behaviour of bats (Fure 2006). This ultimately deters bats from
using their usual foraging areas and can increase the risk of predation (Jones 2000) and
injury to bats in areas where lights expose their movements and risk collisions with barb
wire fencing (resulting in entanglement), vehicles and other human activities.
The potential impacts from light pollution will be mitigated through measures detailed in
the SSMP. Directional lighting on buildings within 500 m of the adit/cave system will be
used to reduce the exposure of artificial lighting. This has been used effectively at other
mine sites in the Pilbara for management of lighting impacts.

21.4

Hamersley Lepidium (Lepidium catapycnon)

Lepidium catapycnon is a small woody perennial plant typically attaining a height of 2030 cm. It occurs in hummock grasslands on low, stony hills and occasionally stony
plains. It is a relatively short-lived shrub often recorded from areas that have recently
been disturbed, apparently persisting for only a few years (Biota 2012f).
Lepidium catapycnon is known from a number of locations in the Hamersley Range and
extends broadly from Tom Price across to Newman (Biota 2012f). There are over 40
known populations of Hamersley Lepidium through this area, including one population
located in Karijini National Park (M. Maier, Biota Environmental Sciences, pers. comm.
2012).
The Proponent's flora database, which contains flora of conservation significance
recorded during surveys commissioned by the Proponent, lists a number of known and
protected locations at which L. catapycnon has been recorded. These records comprise:
•

Twenty-six locations at Wonmunna, approximately 50 km south of the MPA,
comprising a total of 163 individuals

•

Nine locations at Hope Downs 5, approximately 100 km south-east of the MPA,
comprising a total of 343 individuals

•

79 locations at Tom Price, approximately 130 km west-south-west of the MPA,
comprising over 7,000 individuals
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•

Twenty-three locations at Rhodes Ridge, approximately 70 km south-south-east
of the MPA, comprising 938 individuals

•

Nineteen locations at Rhodes Ridge south, approximately 70 km south of the
MPA, comprising approximately 3,000 individuals

•

Forty-seven locations at Hope Downs, approximately 60 km south-east of the
MPA, comprising approximately 860 individuals

•

Twenty-eight locations around Rio Tinto’s Yandicoogina operation, approximately
35 km south-east of the MPA, comprising approximately 3,400 individuals

•

Ten locations at Brockman, approximately 160 km west of the MPA; no
population data

The above-listed locations have not been disturbed and are protected through Rio Tinto’s
GIS ‘Avoidance-Exclusion’ dataset. Populations which have been recorded historically
and subject to follow-up site assessments (e.g. at Rio Tinto’s Yandicoogina operation)
that do not produce any ‘live’ material remain in the ‘Avoidance-Exclusion’ dataset to
protect the seed bank present.
21.4.1 Survey effort and findings
Biota Environmental Sciences (Biota) conducted flora and vegetation surveys within the
Development Envelope between July 2010 and May 2012 (Biota 2012a, b, c, d, e;
Table 31). Surveys involved qualitative analysis, systematic sampling, targeted searches
and opportunistic sampling for flora of conservation interest. In addition, extensive rare
flora searches have been conducted previously in the Koodaideri area by the Proponent
associated with recent exploration drilling programs.
All surveys have been planned and implemented as far as practicable in accordance with:
•

EPA Position Statement No. 3 ‘Terrestrial Biological Surveys as an Element of
Biodiversity Protection’ (EPA 2002)

•

EPA Guidance Statement No. 51 ‘Terrestrial Flora and Vegetation Surveys for
Environmental Impact Assessment in Western Australia’ (EPA 2004b)

Three areas within the MPA were not surveyed by Biota (2012a, b, c, d, e) between July
2010 and May 2012, but were surveyed by Biota between 10 and 12 April 2013. Voucher
specimen identifications have not yet been completed for the April 2013 collections. The
total area surveyed in April 2013 was 2,254 ha, representing 3.4% of the Development
Envelope. These areas are scheduled to be surveyed again in early Q3 2013.
Four separate populations (defined as distinct groups of individuals separated from other
such groups by at least 500 m) comprising a total of 364 individuals of this species have
been recorded across 12 locations in the north-western section of the MPA. An
additional population of 68 individuals has been recorded approximately 3.5 km to the
west of these four populations still within the MPA. Another population of 22 individuals
was recorded by Biota in April 2013 and is located in the MPA approximately 1.3 km to
the south and 200 m to the west of the population of 68 individuals (Figure 55).
21.4.2 Assessment of potential impact, mitigation and residual impact
The design of the conceptual layout in the MPA (Figure 6) has been cognisant of the
presence of L. catapycnon populations in the Development Envelope. Mine pits and
associated infrastructure (waste dumps) have been sited to avoid known and recorded
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populations of L. catapycnon. It is not expected that any L. catapycnon will be lost as a
direct result of the Proposal.
Potential cumulative impacts to L. catapycnon are discussed in Section 22.5.
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22.

Cumulative impacts
22.1

Scope of assessment of potential cumulative impacts to Matters of
NES

Potential cumulative impacts to the Northern Quoll (Section 22.2), Pilbara Olive Python
(Section 22.3), Orange Leaf-nosed Bat (Section 22.4), and Lepidium catapycnon
(Section 22.5) have been assessed in consideration of the following projects or
operations:
•

Yandicoogina Junction Southeast Mine (EP Act Assessment No. 1590; Rio Tinto)

•

Hope Downs 1 Iron Ore Mine Expansion (EP Act Assessment No. 1308; Rio
Tinto – managed)

•

Hope Downs 4 Iron Ore Mine (EP Act Assessment No. 1738; EPBC Act Ref
2008/4636; Rio Tinto – managed)

•

IO Direct Shipping Iron Ore Project (EP Act: Not Assessed - Public Advice Given
29 August 2012; FMG)

•

Cloudbreak Iron Ore Mine (EP Act Assessment No. 1577; EPBC Act Ref
2005/2205; FMG)

•

Cloudbreak Life of Mine (EP Act Assessment No. 1848; EPBC Act Ref
2010/5696; FMG)

•

Christmas Creek Mine - Water Management Scheme (EP Act Assessment No.
1873; EPBC Act Ref 2010/5706; FMG)

•

Solomon Iron Ore Project/Pilbara Iron Ore and Infrastructure Project (EP Act
Assessment No. 1841; EPBC Act Ref 2010/5567; FMG)

•

Pilbara Iron Ore and Infrastructure Project - Railway Stage A (EP Act
Assessment No. 1505; FMG)

•

Pilbara Iron Ore and Infrastructure Project - Railway Stage B (EP Act
Assessment No. 1520; EPBC Act Ref 2004/1897; FMG)

•

Roy Hill 1 Iron Ore Mining Project Stage 1 (EP Act Assessment No. 1589; EPBC
Act Ref 2008/4624; Roy Hill)

•

Roy Hill 1 Iron Ore Mining Project Stage 2 (EP Act Assessment No. 1822; EPBC
Act Ref 2008/4624; Roy Hill)

•

Marillana Iron Ore Project (EP Act Assessment No. 1781; EPBC Act Ref
2011/5892; Brockman)

•

Phil's Creek Iron Ore Mine (EBPC Act Ref 2009/5107; Iron Ore Holdings)

•

Iron Valley Iron Ore Project (EP Act Assessment No. 1905; EPBC Act Ref
2012/6458; Iron Ore Holdings)

•

FerrAus Pilbara Project (EP Act Assessment No. 1908; EPBC Act Ref
2011/6036; Atlas Iron)

•

Marillana Creek (Yandi) (EP Act Assessment No. 1555; BHPB)

•

Jinidi Iron Ore Mine (EP Act Assessment No. 1904; EPBC Act Ref 2012/6299;
BHPB)

•

Mining Area C (EP Act Assessment No. 1108; BHPB).
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22.2

Potential cumulative impacts to the Northern Quoll

The Northern Quoll has been recorded during surveys undertaken for the Cloudbreak Life
of Mine Project, Solomon Iron Ore Project, and Pilbara Iron Ore and Infrastructure Project
- Railway Stage A (Table 36). Of these, the area of Northern Quoll habitat available and
proposed to be disturbed was specified in the documentation reviewed for only the
Cloudbreak Life of Mine Project; therefore the Solomon Iron Ore Project and Pilbara Iron
Ore and Infrastructure Project - Railway Stage A have not been included in the
assessment of cumulative impacts to the Northern Quoll. The species was not recorded
at the Iron Valley Iron Ore Project, but as it was considered likely to occur and as the
documentation reviewed specified the area of Northern Quoll habitat available and
proposed to be disturbed, this project has been included in the assessment of cumulative
impacts to the Northern Quoll.
Therefore, the assessment of cumulative impacts to the Northern Quoll has considered
the Koodaideri Proposal, the Cloudbreak Life of Mine Project, and the Iron Valley Iron
Ore Project. Of the approximately 729 ha of ‘habitat critical to the survival’ of the
Northern Quoll occurring in the Koodaideri Development Envelope, up to approximately
166 ha will be cleared for the Proposal. This represents approximately 23% of the extent
of this habitat in the Development Envelope. Taken together with the Cloudbreak Life of
Mine Project and the Iron Valley Iron Ore Project, the cumulative impact is a loss of up to
approximately 261 ha of potential Northern Quoll habitat, which represents approximately
26% of the 1,001 ha of habitat mapped across the three projects (Table 36).
Table 36: Potential cumulative impacts to the Northern Quoll

Northern Quoll habitat
Project

Koodaideri

Species
occurrence
Recorded

Reference

Area
mapped

Area disturbed

729 ha

166 ha

This document

Not recorded

Not quantified

Biota (2004b); EPA
(2005b); Strategen
(2005)

Hope Downs 1 Iron Ore Not recorded
Mine Expansion

Not quantified

Ecologia (1997);
Hope Downs
Management
Services Pty Ltd
(2000)

Hope Downs 4 Iron Ore Not recorded
Mine

Not quantified

Mattiske (2008a, b);
Strategen (2010)

Yandicoogina Junction
Southeast Mine

IO Direct Shipping Iron
Ore Project
Cloudbreak Iron Ore
Mine
Cloudbreak Life of Mine

Unable to assess; insufficient information
provided in documentation reviewed
Not recorded

Recorded

Not quantified

32 ha

27 ha

OEPA (2012a)

Environ Australia
(2005a)
ENV (2010); FMG
(2012)

Christmas Creek Mine - Not recorded
Water Management
Scheme

Not quantified

ENV (2011); FMG
(2010a); FMG (2011)

Solomon Iron Ore
Project/Pilbara Iron Ore

Not quantified

FMG (2010b)

Recorded
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Northern Quoll habitat
Project

Species
occurrence

Area
mapped

Reference
Area disturbed

and Infrastructure
Project
Pilbara Iron Ore and
Infrastructure Project Railway Stage A

Recorded

Not quantified

FMG (2010b)

Pilbara Iron Ore and
Infrastructure Project Railway Stage B

Not recorded

Not quantified

Environ Australia
(2005b)

Roy Hill 1 Iron Ore
Mining Project Stage 1

Not recorded

Not quantified

Roy Hill (2009)

Roy Hill 1 Iron Ore
Mining Project Stage 2

Not recorded

Not quantified

EPA (2009b)

Marillana Iron Ore
Project

Not recorded

Not quantified

Brockman Resources
(undated)

Phil's Creek Iron Ore
Mine

Not recorded

Not quantified

Mattiske (2008c);
URS (2009)

Iron Valley Iron Ore
Project

Not recorded

FerrAus Pilbara Project

Not recorded

Not quantified

Strategen (2012)

Marillana Creek (Yandi) Not recorded

Not quantified

EPA (2005c)

Jinidi Iron Ore Mine

Not recorded

Not quantified

BHPBIO (2011)

Mining Area C

Not recorded

Not quantified

Woodward-Clyde
(1997)

TOTAL

22.3

240 ha

68 ha

1,001 ha

URS (2012)

261 ha (26%)

Potential cumulative impacts to the Pilbara Olive Python

The Pilbara Olive Python has been recorded at 11 of the 20 projects considered
(including this Proposal); however, the area of potential Pilbara Olive Python habitat was
not quantified for any of the projects (with the exception of this Proposal; Table 37);
therefore these projects have not been included in the assessment of cumulative impacts
to the Pilbara Olive Python. The species was not recorded at the Iron Valley Iron Ore
Project, but as it was considered likely to occur and as the documentation reviewed
specified the area of Pilbara Olive Python habitat available and proposed to be disturbed,
this project has been included in the assessment of cumulative impacts to the Pilbara
Olive Python.
Therefore, the assessment of cumulative impacts to the Pilbara Olive Python has
considered only the Koodaideri Proposal and the Iron Valley Iron Ore Project. Of the
approximately 729 ha of potential habitat for the Pilbara Olive Python occurring in the
Development Envelope, up to approximately 166 ha will be cleared for the Proposal. This
represents approximately 23% of the extent of this habitat in the Development Envelope.
Taken together with the Iron Valley Iron Ore Project, the cumulative impact is a loss of up
to approximately 271 ha of potential Pilbara Olive Python habitat, which represents
approximately 26% of the 1,062 ha of habitat mapped across the two projects (Table 37).
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Table 37: Potential cumulative impacts to the Pilbara Olive Python

Pilbara Olive Python habitat
Project

Koodaideri
Yandicoogina Junction
Southeast Mine
Hope Downs 1 Iron Ore
Mine Expansion

Species
occurrence
Recorded

Area disturbed

729 ha

166 ha

Cloudbreak Iron Ore
Mine

This document

Not recorded

Not quantified

Biota (2004b); EPA
(2005b); Strategen
(2005)

Recorded

Not quantified

Ecologia (1997);
Hope Downs
Management
Services Pty Ltd
(2000)

Not quantified

Mattiske (2008a, b);
Strategen (2010)

Hope Downs 4 Iron Ore Not recorded
Mine
IO Direct Shipping Iron
Ore Project

Reference

Area
mapped

Unable to assess; insufficient information
provided in documentation reviewed

OEPA (2012a)

Not recorded

Not quantified

Environ Australia
(2005a)

Cloudbreak Life of Mine Not recorded

Not quantified

ENV (2010); FMG
(2012)

Christmas Creek Mine - Not recorded
Water Management
Scheme

Not quantified

ENV (2011); FMG
(2010a); FMG (2011)

Solomon Iron Ore
Project/Pilbara Iron Ore
and Infrastructure
Project

Recorded

Not quantified

FMG (2010b)

Pilbara Iron Ore and
Infrastructure Project Railway Stage A

Recorded

Not quantified

FMG (2010b)

Pilbara Iron Ore and
Infrastructure Project Railway Stage B

Recorded

Not quantified

Environ Australia
(2005b)

Roy Hill 1 Iron Ore
Mining Project Stage 1

Recorded

Not quantified

Roy Hill (2009)

Roy Hill 1 Iron Ore
Mining Project Stage 2

Recorded

Not quantified

EPA (2009b)

Marillana Iron Ore
Project

Recorded

Not quantified

Brockman Resources
(undated)

Phil's Creek Iron Ore
Mine

Recorded

Not quantified

Mattiske (2008c);
URS (2009)

Iron Valley Iron Ore
Project

Not
Recorded

FerrAus Pilbara Project

Not
Recorded

Not quantified

Strategen (2012)

Marillana Creek (Yandi)

Recorded

Not quantified

EPA (2005c)
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Pilbara Olive Python habitat
Project

Jinidi Iron Ore Mine
Mining Area C

Species
occurrence

Reference
Area disturbed

Recorded

Not quantified

BHPBIO (2011)

Not recorded

Not quantified

Woodward-Clyde
(1997)

TOTAL

22.4

Area
mapped

1,062 ha

271 ha (26%)

Potential cumulative impacts to the Orange Leaf-nosed Bat

The Orange Leaf-nosed Bat has been recorded during surveys undertaken for the Jinidi
Iron Ore Mine Project; however, the area of habitat available and proposed to be
disturbed was not specified in the documentation reviewed and therefore the project has
not been included in the assessment of cumulative impacts to the Orange Leaf-nosed Bat
(Table 36). The species was not recorded at the Cloudbreak Life of Mine Project, but as
it was considered likely to occur and as the documentation reviewed specified the area of
Orange Leaf-nosed Bat habitat available and proposed to be disturbed, this project has
been included in the assessment of cumulative impacts to the Orange Leaf-nosed Bat.
Therefore, the assessment of cumulative impacts to the Orange Leaf-nosed Bat has
considered the Koodaideri Proposal and the Cloudbreak Life of Mine Project. Of the
approximately 3,060 ha of likely foraging/dispersal habitat for the Orange Leaf-nosed Bat
occurring in the Koodaideri Development Envelope, up to approximately 268 ha will be
cleared for the Proposal. This represents approximately 9% of the extent of likely
foraging/dispersal habitat in the Development Envelope. Taken together with the
Cloudbreak Life of Mine Project, the cumulative impact is a loss of up to approximately
8,590 ha of potential Orange Leaf-nosed Bat foraging habitat, which represents
approximately 50% of the 17,174 ha of habitat mapped across the two projects
(Table 36).
A qualitative assessment of potential cumulative impacts to the Orange Leaf-nosed Bat
has been made in consideration of a potential ‘worst case scenario’ wherein the Orange
Leaf-nosed Bat colony abandons the K75W adit/cave system. The Koodaideri colony
represents one of approximately 10 known roosts in the Hamersley Ranges (B. Bullen,
Bat Call WA, pers. comm. 2013). Although some Orange Leaf-nosed Bats have been
recorded approximately 30 km east and 35 km south of the Wittenoom Gorge (survey
conducted in late May 2013 by Biota Environmental Sciences), there are currently no
other known roosts of Orange Leaf-nosed Bats along the north-eastern Hamersley Range
or the southern Chichester Range, adjacent to the Fortescue Marsh. This is unlikely to
be related to poor sampling effort, given that thorough surveys have been conducted in
the locality as part of environmental impact assessment studies and the DEC Pilbara
Biodiversity Survey.
The perceived isolated nature of the Koodaideri colony indicates that the colony is likely
to play an important role in maintaining gene flow between the western populations and
eastern populations at Marble Bar and Nullagine (D. Kamien, Biota Environmental
Sciences, pers. comm. 2013). As a result, until a second major roost site is located, it is
recognised that maintaining the Koodaideri adit population is significant for the
conservation of this species in the vicinity.
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Table 38: Potential cumulative impacts to the Orange Leaf-nosed Bat

Orange Leaf-nosed Bat habitat
Project

Koodaideri

Species
occurrence
Recorded

Reference

Area
mapped

Area disturbed

3,060 ha

268 ha

This document

Not recorded

Not quantified

Biota (2004b); EPA
(2005b); Strategen
(2005)

Hope Downs 1 Iron Ore Not recorded
Mine Expansion

Not quantified

Ecologia (1997);
Hope Downs
Management
Services Pty Ltd
(2000)

Hope Downs 4 Iron Ore Not recorded
Mine

Not quantified

Mattiske (2008a, b);
Strategen (2010)

Yandicoogina Junction
Southeast Mine

IO Direct Shipping Iron
Ore Project
Cloudbreak Iron Ore
Mine

Unable to assess; insufficient information
provided in documentation reviewed
Not recorded

Cloudbreak Life of Mine Not recorded

Not quantified

14,114 ha

8,322 ha

OEPA (2012a)

Environ Australia
(2005a)
ENV (2010); FMG
(2012)

Christmas Creek Mine - Not recorded
Water Management
Scheme

Not quantified

ENV (2011); FMG
(2010a); FMG (2011)

Solomon Iron Ore
Not recorded
Project/Pilbara Iron Ore
and Infrastructure
Project

Not quantified

FMG (2010b)

Pilbara Iron Ore and
Infrastructure Project Railway Stage A

Not recorded

Not quantified

FMG (2010b)

Pilbara Iron Ore and
Infrastructure Project Railway Stage B

Not recorded

Not quantified

Environ Australia
(2005b)

Roy Hill 1 Iron Ore
Mining Project Stage 1

Not recorded

Not quantified

Roy Hill (2009)

Roy Hill 1 Iron Ore
Mining Project Stage 2

Not recorded

Not quantified

EPA (2009b)

Marillana Iron Ore
Project

Not recorded

Not quantified

Brockman Resources
(undated)

Phil's Creek Iron Ore
Mine

Not recorded

Not quantified

Mattiske (2008c);
URS (2009)

Iron Valley Iron Ore
Project

Not recorded

Not quantified

URS (2012)

FerrAus Pilbara Project

Not recorded

Not quantified

Strategen (2012)

Marillana Creek (Yandi) Not recorded

Not quantified

EPA (2005c)
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Orange Leaf-nosed Bat habitat
Project

Jinidi Iron Ore Mine
Mining Area C

Species
occurrence

Reference
Area disturbed

Recorded

Not quantified

BHPBIO (2011)

Not recorded

Not quantified

Woodward-Clyde
(1997)

TOTAL

22.5

Area
mapped

17,174 ha

8,590 ha (50%)

Potential cumulative impacts to Lepidium catapycnon

The Proposal will not result in disturbance to recorded individuals of Lepidium catapycnon
and therefore potential cumulative impacts to this species from the Proposal and other
projects in the region have not been considered further.
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23.

Key management actions
Key management actions relevant to the protection of Matters of NES include:
•

Maintenance of the 'areas of special protection from ground disturbance' around
the K75W adit/cave system (surrounded by a 50 m buffer), Koodaideri spring
(mining will not occur within 50 m of the gorge at K58W that contains Koodaideri
spring and the vegetation community D38 and associated fauna habitats in the
area), and Lepidium catapycnon populations (infrastructure sited away from
known populations) in proximity to active mining areas

•

Restricting clearing to the extent approved by clearly marking clearing areas and
obtaining internal ground disturbance authorisation for all areas to be cleared in
accordance with Rio Tinto’s Approvals Request System

•

Locating and implementing water surface flow controls at strategic locations
under the railway in the WRC, which could facilitate movement under the railway
for some fauna groups

•

Staging clearing of vegetation to allow for the progressive movement of fauna
into areas outside the proposed disturbance areas; native animals encountered
on-site will be given the opportunity to move on if there is no threat to personnel
safety in doing so, and if sick or injured animals are encountered, a nominated
carer will assess possible rescue and rehabilitation of the animal

•

Flagging in the field and incorporating GPS co-ordinates indicating avoidance
areas and permitted clearing areas to assist with the prevention of un-approved
disturbance

•

Recording GPS coordinates of observed Threatened flora and fauna species

•

Progressively rehabilitating disturbed areas (including temporary construction
disturbance areas) using native flora species, including reinstating habitat
elements appropriate to the locations of the rehabilitation area and redistribution
of topsoil, log debris and leaf litter gathered during clearing operations

•

Enforcing speed limits on all roads within the Development Envelope to reduce
the risk of fauna strikes

•

Implementing lighting controls, including where appropriate minimising light
broadcast, installing sodium lights, using yellow-coloured lights at night, using
motion sensors to further reduce light emissions, and installing reflectors in
strategic locations to deter bats from the mine or central processing facilities
areas

•

Minimising potential noise impacts to fauna by selecting and locating equipment
start-up alarms so that they reduce noise impacts

•

Prohibiting firearms and pets within the Development Envelope

•

Prohibiting barbed wire within the MPA, with the exception of areas that may
legally require it, such as substations, where appropriate supplementary
management measures will be implemented, such as installation of bat deflectors
as has been carried out at other Rio Tinto Pilbara operations.

•

Mapping the distribution and abundance of target weed species, undertaking
weed control as required, and implementing weed hygiene measures

•

Implementing fire prevention measures
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The following management plans will collectively achieve the protection of EPBC listed
species across various aspects of the Proposal including construction and operations
phases:
•

Construction Environmental Management Plan (CEMP) (Appendix 5)

•

Operations Environmental Management Program (OEMP) (Appendix 6)

•

Significant Species Management Plan (SSMP) (Appendix 7)

•

Draft Koodaideri Closure Plan (Appendix 8)

Details of these plans are provided in Section 12.
A number of locations within the Development Envelope have been designated as nonmining zones for the protection and conservation of EPBC Act listed species. These are:
•

The K75W adit/cave system supporting the Orange Leaf-nosed Bat colony

•

The Koodaideri spring, which provides potential foraging habitat for the Pilbara
Olive Python, Orange Leaf-nosed Bat and Northern Quoll

•

Lepidium catapycnon populations in proximity to active mining areas

Rio Tinto has well-established ground disturbance procedural requirements for its Pilbara
mining operations. These are administered through an Approvals Coordination Officer
(ACO). The following items are required before any ground is disturbed:
•

Legal title to the tenure or some other legal right to access the ground to carry out
the proposed work

•

A flora survey for Threatened (Declared Rare) Flora and Priority flora species
(100% cover)

•

An internal review of the proposed work to determine environmental approvals
required

•

Appropriate governmental approval to disturb vegetation, including Part IV
approvals or native vegetation clearing permits, as per the EP Act

Adaptive management for the Orange Leaf-nosed Bat
An adaptive management strategy is proposed for the Orange Leaf-nosed Bat addressing
the degree of uncertainty around the extent to which the adit/cave and the resident
roosting population will be affected by noise and vibration from mine operations. The
SSMP will incorporate this strategy and its key components will include:
•

Undertaking investigations prior to commencement of mining in the K75W pit to
determine the full spatial extent of the adit/cave system

•

Maintaining a 50 m non-mining zone around the K75W adit/cave system to
protect the roost site and reduce the key potential impacts of noise vibration and
lights. This type of approach is consistent with DSEWPaC’s threat abatement
and recovery objectives for the Orange Leaf-nosed Bat (2012c)

•

Monitoring of bat activity and noise and vibration levels in the adit/cave system
during a series of tests within the mining zone of the K75W pit at decreasing
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distances to the adit/cave system to determine the distance and the level of
noise/vibration at which mining activities disturb bats in the adit/cave system; the
results of which will be confirm the effectiveness of the proposed 50 m nonmining buffer around the adit/cave system
•

Installing a trench will between the mining zone of the K75W pit and the buffer
established for the adit/cave system to reduce noise and vibration impacts
reaching the adit/cave system; if required, the trench may be coated with Shot
Crete to maintain the warm and humid microclimate of the adit/cave system while
still reducing the transmission of noise and vibration

•

Constructing within the K75W pit and/or at ground level between the K75W pit
and the buffer established for the adit/cave system a ‘noise baffle’ consisting of
loose waste rock material derived from blasting to reduce the transmission of
noise from mining activities to the adit/cave system

•

Excluding mining from within 50 m of the gorge at K58W that contains Koodaideri
spring and the mapped vegetation unit D38 in recognition of it being a significant
habitat for the Orange Leaf-nosed Bat, Pilbara Olive Python and Northern Quoll

•

Monitoring adit/cave stability and condition and bat population with reference to
the adaptive management of the water level of Koodaideri spring, which is
considered to be important for maintenance of the population

•

Consideration of the following contingency actions if monitoring indicates the
Proposal is, or is likely to adversely affect the Orange Leaf-nosed Bat population
and/or the adit/cave system:
o

constructing additional separation measures such as bunds or deep
trenches between mine pits and the buffer around the adit/cave system

o

using alternative mining methods for areas in proximity to the adit/cave
system, such as the use of low intensity blasting, ‘dozing and ripping’ and
pre-splitting in advance of blasting

o

constructing suitable artificial habitat and allowing the Orange Leaf-nosed
Bat population to relocate to this habitat of their own accord and/or
relocating individuals as required; although the recovery objectives
outlined in the Action Plan for Australian Bats (DSEWPaC 2012c) include
translocation of bats as a management response, this would be
considered by the Proponent to be a last resort option

o

relocating Orange Leaf-nosed Bat individuals to other suitable roosting
caves identified in the Koodaideri locality (including site/s in Karijini
National Park)
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24.

Predicted outcome
After mitigation and management measures have been applied, the Proposal is expected
to result in the following outcomes in relation to Matters of NES:
•

Clearing of up to 12,171 ha of terrestrial fauna habitat over the life of the
Proposal, comprising up to 7,911 ha within the MPA and 4,260 ha within the
combined SIC and WRC area, which may lead to local reductions in fauna
populations within the Development Envelope. The habitat types present in the
Development Envelope are considered to be well represented in the local and
regional area, given the occurrence of the same land systems outside the
Development Envelope, including within the nearby Karijini National Park.
Koodaideri spring and the K75W adit/cave system will be designated as 'areas of
special protection from ground disturbance' and therefore excluded from the
ground disturbance footprint

•

No loss of known and recorded individuals of L. catapycnon (Hamersley
Lepidium); areas in the MPA where these individuals have been recorded will be
designated as 'areas of special protection from ground disturbance' and therefore
excluded from the ground disturbance footprint

•

Removal of up to approximately 166 ha (23% of the extent in the Development
Envelope) of what would be considered ‘habitat critical to the survival’ of the
Northern Quoll and a reduction in the availability of its prey items

•

Removal of up to 268 ha (9% of the extent in the Development Envelope) of likely
foraging/dispersal habitat for the Orange Leaf-nosed Bat and reduction in the
availability of its prey items, as well as potential indirect impacts to roosting
habitat resulting from noise, vibration and light

•

Removal of up to approximately 166 ha (23% of the extent in the Development
Envelope) of foraging habitat items for the Pilbara Olive Python and a reduction
in the availability of its prey items

•

Removal of foraging habitat for the Rainbow Bee-eater; these are highly mobile
avifauna with relatively low specificity for particular habitats in the area

•

Progressive rehabilitation of areas disturbed by the Proposal using native flora
species to restore some of the previous flora and vegetation values, with
consideration given to restoring fauna habitat values where practicable (refer to
Section 16)

•

Unavoidable loss of some individual fauna through vehicle strike (and possibly
heavy earthmoving equipment and even locomotives)

The majority of the aforementioned residual outcomes are not considered to require
further mitigation in the form of environmental offsets as the proposed management
measures are sufficient to control potential impacts. The removal of up to 268 ha (9% of
the extent in the Development Envelope) of likely foraging/dispersal habitat for the
Orange Leaf-nosed Bat and reduction in the availability of its prey items, as well as
potential indirect impacts to roosting habitat resulting from noise, vibration and light would
warrant consideration of an environmental offset. Should the need be identified, the
Proponent will develop a suitable offset in accordance with the EPBC Act Offset Policy
and offset calculator and will actively consult with the DSEWPaC and EPA to ensure
potential synergies between State and Commonwealth offsets can be achieved (refer to
Section 17).
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Part 7 – Proposed environmental management
program and environmental commitments
This part describes the environmental management framework
for the Proposal, including management measures identified in
Part 5, to prevent and mitigate potential impacts. This part also
provides measures to offset significant residual impacts and
proposes draft conditions to further ensure the environmental
acceptability of the Proposal.
25.

Environmental management framework
25.1

Overview

The Proponent is a member of the Rio Tinto Group, which has extensive experience in
managing the development, operation and environmental compliance of iron ore mining
projects similar to this Proposal. This experience, along with stakeholder consultation,
has been used to define the potential environmental impacts from this Proposal, and the
proposed mitigation and management measures. The Proponent aims to conduct its
business in an efficient and environmentally responsible manner that is compatible with
the expectations of stakeholders. A systematic process of environmental management
has been adopted, which improves the likelihood that significant environmental impacts
have been identified, investigated and mitigated, as far as practicable. As a result, there
is greater certainty in achieving desirable environmental outcomes.
At a high level, the Proponent will manage environmental impacts through:
•

Complying with environmental approval conditions

•

Maintaining an Environmental Management System (EMS) and business
systems

•

Preparing and implementing the management plans for the Proposal outlined in
Section 12

•

Regularly reviewing the performance of the management plans that address
specific environmental factors

•

Measuring energy use and greenhouse gas emissions, and continually seeking
opportunities to reduce emissions

•

Improving the efficiency of using natural resources

•

Regularly updating plans for ground disturbance and closure, progressively
rehabilitating disturbed land and measuring success

•

Training staff and contractors in environmental requirements and considerations
of their work

•

Seeking stakeholder views and ensuring they are respected and considered

•

Reporting regularly to stakeholders on performance
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•

25.2

Aligning with the Rio Tinto Iron Ore Health, Safety, Environment, Community and
Quality Policy (HSECQ Policy)

Environmental policies and codes

The Proponent operates under the Rio Tinto Iron Ore HSECQ Policy, as all members of
the Rio Tinto iron ore group are required to do. The HSECQ Policy is the guiding
document for environmental management and provides context and specific direction for
continuous improvement.
Rio Tinto has also developed a set of environment standards which establishes Group
wide expectations for environmental performance. These standards act to consolidate
Group wide principles and guidelines, formalise external voluntary agreements and
strengthen Rio Tinto’s quality assurance processes. Operational sites are audited
against the standards on a bi-annual basis by Rio Tinto.
Existing environmental standards cover:
•

Air quality control

•

Acid rock drainage prediction and control

•

Greenhouse gas emissions

•

Hazardous materials and contamination control

•

Noise and vibration control

•

Non-mineral waste management

•

Mineral waste management

•

Land use stewardship

•

Water use and quality control

25.3

Environmental Management System

The Proponent operates under an EMS based on the globally recognised International
Organization for Standardization (ISO) 14001 framework. Rio Tinto requires its
operations to implement and maintain a certified EMS conforming to ISO14001:2004
which provides a model for continuous improvement, the key elements of which include
assessing environmental risk and legal requirements, developing objectives and targets
for improvement, training, operational control, communication, emergency response,
corrective actions, audits and reviews. The Rio Tinto iron ore operations in the Pilbara
attained ISO14001 certification between 2003 and 2005 for existing operations under a
centrally co-ordinated framework. New mines that have come into operation since 2003
(e.g. Brockman Syncline 4, Mesa A/Warramboo, Hope Downs 1) have been
progressively incorporated into the scope of certification.
Companies certified under ISO14001 are required to undergo regular audits by an
accredited external auditing agency. Triennial re-certification audits are also required to
ensure the ongoing maintenance and continual improvement of the EMS. The Rio Tinto
iron ore business successfully achieved recertification in 2006, 2009 and 2012.
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25.4

Sustainability

The Proponent will consider the Rio Tinto Iron Ore Sustainable Development Principles.
These principles are applied to all proposals to assist achieve sustainable development
outcomes consistent with the sustainability principles of the WA State Sustainability
Strategy and the Rio Tinto ‘The Way We Work’ statement of business practice.
Policies detailed in ‘The Way We Work’ state that Rio Tinto businesses, projects,
operations and products should contribute constructively to the global transition to
sustainable development. This will be achieved by helping satisfy global and community
needs and aspirations, whether economic, social or environmental. Sustainable
development considerations have been made an integral part of business planning,
decision-making processes and operations.
The Rio Tinto Iron Ore Sustainable Development Principles include environmental
principles that cover optimising management of water resources, minimising disturbance
to land, water bodies, minimising harm to flora/fauna and ecosystems and minimising
dust/greenhouse gas emissions. The social principles cover health and safety, equal
employment opportunities, community relations and support and respect for heritage,
while the economic principle covers optimising long-term economic value.

25.5

Principles of environmental protection

In 2003, the EP Act was amended to include five core environmental principles which
guide the EPA in carrying out its role and responsibilities (EPA 2004b). These principles
are:
•

Precautionary principle

•

Principle of intergenerational equity

•

Principle of the conservation of biological diversity and ecological integrity

•

Principles relating to improved valuation, pricing and incentive mechanisms

•

Principle of waste minimisation

These principles have been taken into account in developing impact mitigation and
management measures for the Proposal, as detailed in Table 39.

25.6

Summary of likely environmental control instruments

The Proponent has identified the regulatory controls that will ensure that environmental
values are protected during implementation of the Proposal (Table 40). The key controls
include, but are not limited to:
•

Environmental conditions in any Statement issued by the WA Minister for the
Environment allowing the Proposal to be implemented

•

Environmental conditions in any approval conditions issued by the Australian
Government Minister for Sustainability, Environment, Water, Population and
Communities allowing the Proposal to be implemented

•

Conditions of DEC Native Vegetation Clearing Permits, if applicable

•

Conditions of DEC Works Approval(s) (under Part V of the EP Act) for
construction of works on prescribed premises (ore processing, landfill and
sewage facility)
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•

Conditions of DEC Licence(s) (under Part V of the EP Act) for the operation of
activities on prescribed premises (mine dewatering, ore processing, landfill,
sewage facility)

•

Conditions of the Licences and Permits for activities relating to the abstraction of
groundwater and disturbance to river bed and banks (under the RIWI Act)

•

Conditions of any DMP Program of Works or Mining Proposal approvals, if
applicable

•

As part of the Proposal, management controls will be implemented to ensure key
environmental factors are managed. Other relevant measures and/or actions are
also contained in the management plans outlined in Section 12.
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Table 39: Principles of environmental protection

Relevant If yes, consideration
(yes/no)
The precautionary principle

Yes

Where there are threats of serious or irreversible damage,
lack of full scientific certainty should not be used as a
reason for postponing measures to prevent environmental
degradation. In application of this precautionary principle,
decisions should be guided by: (a) careful evaluation to
avoid, where practicable, serious or irreversible damage
to the environment; and (b) an assessment of the risk –
weighted consequences of various options

The principle of intergenerational equity

Relevant
sections of
PER

Section 10
The Proponent uses a risk assessment process in the development of new projects to identify
potential issues and management actions early in the study phase. Part of this process includes
undertaking site investigations of the biological and physical environments to identify existing
conditions and significance as part of a proper environmental assessment of the Proposal.
The risk assessment process used throughout the scoping process identified the environmental
factors at risk from the Proposal. These factors and the potential environmental impact on these
factors are addressed in this PER document.
Scoping of relevant environmental factors was undertaken through the ESD process for the
Proposal. The EPA prepared and issued the ESD in consultation with relevant decision-making
authorities, DSEWPaC and the Proponent. The EPA, in its development of the ESD, consulted
with the Proponent on the details of the Proposal, its environmental setting and the environmental
surveys and investigations required and expected outcomes.

Yes

The present generation should ensure that the health,
diversity and productivity of the environment is maintained
and enhanced for the benefit of future generations

Section 16
The Proposal has been developed to align with the Proponent’s sustainable development
principles which seek to ensure that a balance is achieved between economic, environmental and
social aspects of the Proposal activities. These principles are consistent with the intent of the WA
State Sustainability Strategy and Rio Tinto’s ‘The Way We Work’ statement of business practice.
The Proposal incorporates progressive rehabilitation of disturbed areas through the draft
Koodaideri Closure Plan. The aim of closure and rehabilitation is to ensure that post-mining land
uses are enabled to ensure that relevant areas of the Development Envelope retain enduring
value for future generations.

The principle of the conservation of biological
diversity and ecological integrity
Conservation of biological diversity and ecological
integrity should be a fundamental consideration

Yes

Environmental studies have been conducted in the Development Envelope to identify
Sections 11,
environmental values and the risks of impact associated with proposed operations. The
13, 14 and
requirement and scope of the environmental studies was defined through preliminary risk
15
assessment, stakeholder consultation and scoping of the Proposal as part of the ESD process.
Results from these studies have been used in the environmental impact assessment presented in
this PER document.
A number of biodiversity management measures have been developed. These will be put in
place in accordance with the CEMP, OEMP, SSMP and draft Koodaideri Closure Plan to prevent
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Relevant If yes, consideration
(yes/no)

Relevant
sections of
PER

and mitigate potential impacts to local and regional biological diversity and ecological integrity.
Principles relating to improved valuation, pricing and Yes
incentive mechanisms:
(a) Environmental factors should be included in the
valuation of assets and services

The Proponent conducted a pre-feasibility study of the Proposal, accounting for environmental,
economic and social considerations. The full life cycle costs of the Proposal, including costs
associated with decommissioning and closure will be re-estimated for internal purposes at
various stages of the Proposal life.

(b) The polluter pays principle – those who generate
pollution and waste should bear the cost of containment,
avoidance and abatement

The importance of improved valuation, pricing and incentive mechanisms is recognised. The
Proponent has committed significant human and financial resources to ensure that an
environmental management program for the Proposal is well developed and implemented.

(c) The users of goods and services should pay prices
based on the full life cycle costs of providing goods and
services, including the use of natural resources and
assets and the ultimate disposal of any waste

The Proponent recognises the polluter pays principle, and has designed the Proposal to ensure
that pollution impacts are avoided. The potential pollution impacts of the Proposal have been
identified and management measures to minimise these impacts developed. Pollution will largely
be addressed through a combination of minimisation and on-site treatment, resulting in minimal
export of pollutants off-site.

(d) Environmental goals, having been established, should
be pursued in the most cost effective way, by establishing
incentive structure, including market mechanisms, which
enable those best placed to maximise benefits and/or
minimise costs to develop their own solution and
responses to environmental problems
The principle of waste minimisation
All reasonable and practicable measures should be taken
to minimise the generation of waste and its discharge into
the environment
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Environmental goals will be pursued in the most cost-effective manner, using a combination of
internal resources and external expertise where appropriate.
A comprehensive approach for mine rehabilitation and closure has been developed in the draft
Koodaideri Closure Plan.
Yes

Waste production will be minimised through the implementation of waste management
approaches that apply the hierarchy of avoid, reduce, reuse, recycle and recover waste. The
Proposal includes measures to minimise the generation of waste and reuse and recycle waste
materials, wherever possible.
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Appendix 6

Table 40: Statutory and environmental management controls for the Koodaideri Iron Ore Mine and Infrastructure Project

Factor

Topic

Proposed Statement CEMP/ Operations
Conditions
EMP

Works Approval
(Part V, EP Act)

Other legislation and
regulations

Key Environmental Factors
Flora and Vegetation

x

x

x

Terrestrial Fauna and
Subterranean Fauna

x

x

x

Hydrological Processes
and Inland Waters
Environmental Quality

x

x

Rehabilitation and Mine
Closure

x

x

x

Residual Risk
Management

x

x

x

x

x

Other environmental factors
Indigenous heritage

x

Noise

x
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x

26.

Proposed environmental conditions
The Proposal will be implemented such that the resultant environmental effects will be as
anticipated and assessed in this PER document.
The environmental footprint and other key characteristics of the Proposal, as described in
Section 4, have been developed for consideration by the EPA and DSEWPaC, and are
anticipated to form the basis of any statement issued by the State or Commonwealth
Minister for the Environment, pursuant to the approval of the Proposal. As the Proponent
will be bound to implementing the Proposal in accordance with technical specifications
detailed in this PER document and as prescribed in any approval conditions (i.e.
Schedule 1 of a WA Ministerial Statement), only those elements of the Proposal that are
significant from the point of view of environmental protection have been proposed as key
characteristics.
The Proponent has also proposed environmental conditions for consideration by the
State and Commonwealth Minister (Table 41). These conditions are outcome-based in
that they prescribe the environmental outcome to be achieved rather than how to achieve
the outcome/s; this approach aligns with the EPA Environmental Assessment Guideline
No. 4 (EPA 2009c). These outcome-based conditions are also suitable for internal and
external auditing. The Proponent considers these conditions to be technically feasible,
clear and relevant to the key environmental factors associated with the Proposal and will
meet the EPA objectives for environmental protection.
The proposed Schedule 1 (Table 42) and Environmental Conditions (Table 41) have
been developed to avoid duplication with other regulatory controls that can be applied
under other existing legislation (Table 40). A condition relating to the management of a
specific environmental factor has not been proposed if environmental impact can, or is,
adequately addressed by other environmental control instruments, including the OEMP
(Appendix 6), SSMP (Appendix 7) and/or the draft Koodaideri Closure Plan
(Appendix 8).
Table 41: Proposed environmental conditions for the Koodaideri Iron Ore Mine and Infrastructure
Project

Condition

Proposed condition

No.
Proposal implementation
1-1

The Proponent shall implement the Proposal subject to the conditions of this
statement and within the footprint defined in Schedule 1 of this statement.

Contact details
The Proponent, nominated by the Minister for the Environment under section 38(6)
2-1

or 38(7) of the Environmental Protection Act 1986 (WA), is responsible for the
implementation of the Proposal.
The proponent shall notify the CEO of any change of its name, physical address or
postal address for the serving of notices or other correspondence within 28 days of

2-2

such change. Where the proponent is a corporation or an association of persons,
whether incorporated or not, the postal address is that of the principal place of
business or of the principal office in the State.
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Condition

Proposed condition

No.
Time limit of authorisation

The proponent shall not commence implementation of the proposal after the
3-1

expiration of five years from the date of this statement, and any commencement,
within this five-year period, must be substantial.
Any commencement of implementation of the proposal, within five years from the

3-2

date of this statement, must be demonstrated as substantial by providing the CEO
with written evidence, on or before the expiration of five years from the date of this
statement.

Compliance
4-1

The proponent shall prepare and maintain a compliance assessment plan to the
satisfaction of the CEO.
The proponent shall submit to the CEO the compliance assessment plan required
by condition 4-1 at least six months prior to the first assessment compliance report
required by condition 4-6, or prior to implementation, whichever is sooner
The compliance assessment plan shall indicate:

4-2

1.

The frequency of compliance reporting

2.

The approach and timing of compliance assessments

3.

The retention of compliance assessments

4.

The method of reporting of potential non-compliances and corrective
actions taken

4-3

5.

The table of contents of compliance assessment reports

6.

Public availability of compliance assessment reports

The proponent shall assess compliance with conditions in accordance with the
compliance assessment plan required by condition 4-1.
The proponent shall retain reports of all compliance assessments described in the

4-4

compliance assessment plan required by condition 4-1 and shall make those
reports available when requested by the CEO.

4-5

The proponent shall advise the CEO of any potential non-compliance within seven
days of that non-compliance being known.
The proponent shall submit to the CEO a compliance assessment report by 30
April each year addressing compliance in the previous calendar year. The first
compliance assessment report shall be submitted by 30 April 2015 addressing
compliance for the period from the date of issue of this statement, notwithstanding
that the first reporting period may be less than/more than 12 months.
The compliance assessment report shall:

4-6

1.

Be endorsed by the proponent’s Managing Director/General
Manager/Chief Executive Officer or a person delegated to sign on the
Managing Director/General Manager/Chief Executive Officer’s behalf

2.

Include a statement as to whether the proponent has complied with the
conditions

3.

Identify all potential non-compliances and describe corrective and
preventative actions taken
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Condition

Proposed condition

No.
4.

Be made publicly available in accordance with the approved compliance
assessment plan

5.

Indicate any proposed changes to the compliance assessment plan
required by condition 4-1

Public Availability of Data
Subject to condition 5-2, within a reasonable time period approved by the CEO of
the issue of this statement and for the remainder of the life of the proposal the
5-1

proponent shall make publicly available, in a manner approved by the CEO, all
validated environmental data (including sampling design, sampling methodologies,
empirical data and derived information products (e.g. maps)) relevant to the
assessment of this proposal and implementation of this statement.
If any validated environmental data referred to in condition 5-1 contains particulars
of a secret formula or process or confidential commercially sensitive information,

5-2

the proponent may submit a request for approval from the CEO to not make this
data publically available. In making such a request the proponent shall provide the
CEO with an explanation and reasons why the data should not be made publically
available.

Koodaideri spring
The proponent shall manage the proposal to avoid adversely impacting the
6-1

Koodaideri spring or its associated vegetation and fauna habitat and to maintain its
ecological value through implementation of Conditions 6-2 to 6-7.
The proponent shall undertake management in accordance with the “Koodaideri
Spring Adaptive Management Plan” contained within the “Operations

6-2

Environmental Management Program”, or subsequent revisions approved by the
CEO on the advice of the DEC to ensure that the requirement of condition 6-1 is
met, and shall undertake monitoring in accordance with conditions 6-3 to 6-7.
Upon commencement of construction, the proponent shall monitor surface water
levels and water quality, and the health of indicator species, at Koodaideri spring,
as well as groundwater levels in the associated aquifer. Data collected prior to
any mining activities will form baseline data for the spring.
Monitoring shall be carried out according to a monitoring schedule and using

6-3

methods developed to the satisfaction of the CEO on the advice of the DEC prior
to the commencement of construction. Appropriate indicator flora species to be
monitored will be to the satisfaction of the CEO on the advice of the DEC.
Monitoring shall continue until such time as groundwater levels in the aquifer
contributing to Koodaideri spring have returned to pre-determined levels, or until
such time as the CEO determines that monitoring and management actions may
cease.
The proponent shall, prior to the commencement of mining K58W in the area
proximal to Koodaideri spring, develop, in consultation with the DEC and for the

6-4

approval of the CEO, response trigger levels for water levels, water quality, and
the health of indicator flora species and fauna habitat using baseline data, to be
applied to the monitoring program required in condition 6-3.

6-5

In the event that monitoring required by condition 6-3 indicates an exceedance of
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Proposed condition

No.

the response trigger levels determined in condition 6-4, the proponent shall
respond by:
1.

Immediately implementing mitigation measures indicated by the
“Koodaideri Spring Adaptive Management Plan” contained within the
“Operations Environmental Management Program”, or subsequent
revisions approved by the CEO on the advice of the DEC

2.

Reporting to the CEO within 7 days of the exceedance being identified

3.

Providing evidence which allows determination of the cause of the
exceedance

4.

Submitting actions to be taken if determined by the CEO to be a result of
activities undertaken in implementing the proposal, including those
required by the “Koodaideri Spring Adaptive Management Plan”

5.

Implementing actions upon approval of the CEO on the advice of the
DEC and continue until such time the CEO determines that the remedial
actions may cease

6-6

6-7

The proponent shall submit annually to the CEO the results of monitoring required
by condition 6-3.
The proponent shall make publicly available the monitoring reports required by
condition 6-3 in a manner approved by the CEO.

Orange Leaf-nosed Bat
The proponent shall manage the proposal to avoid adversely impacting the K75W
7-1

adit/cave system Orange Leaf-nosed Bat habitat through implementation of
Conditions 7-2 to 7-11.
The proponent shall undertake management in accordance with the “Significant
Species Management Plan”, specifically the Koodaideri Significant Species
Management Plan Addendum, or subsequent revisions approved by the CEO on

7-2

the advice of the DEC, and the “Terrestrial Fauna and Subterranean Fauna
Management Plan” contained within the “Operations Environmental Management
Program”, or subsequent revisions approved by the CEO on the advice of the
DEC, to verify that the requirement of condition 7-1 is met, and shall undertake
monitoring in accordance with conditions 7-7 to 7-11.
The proponent shall maintain a buffer around the adit/cave system of 50 m or

7-3

greater as determined to be required to protect the Orange Leaf-nosed Bat habitat
based on the outcomes of studies required in condition 7-5 and in considering the
effectiveness of mitigation measures required by condition 7-6.
Prior to commencement of mining in the K75W pit, the proponent shall conduct

7-4

geophysical studies to confirm the spatial extent of the adit/cave system. The
investigations shall be carried out according to a schedule and using methods
developed to the satisfaction of the CEO on the advice of the DEC.
Prior to commencement of mining in the K75W pit, the proponent shall conduct
studies investigating the response of bats (activity levels) to noise and vibration

7-5

levels through blasts within the K75W pit area in order to inform and/or refine the
buffer distance of the non-mining area to the K75W adit/cave system to the
satisfaction of the CEO on the advice of the DEC
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Proposed condition

No.

The investigations shall be carried out according to a schedule and using methods
developed to the satisfaction of the CEO on the advice of the DEC.
Prior to commencement of mining in the K75W pit, potential mitigation measures
7-6

for noise and vibration as set out in the Adaptive Management Plan for the Orange
Leaf-nosed Bat, will be implemented.
At least three years prior to commencement of mining in the K75W pit, the
proponent shall commence monitoring of bat activity at the K75W adit/cave
system. Data collected prior to any mining activities will form baseline data for bat

7-7

activity.
Monitoring shall be carried out according to a monitoring schedule and using
methods developed to the satisfaction of the CEO on the advice of the DEC.
Monitoring shall continue until the K75W mine pit has been fully developed or until
the CEO determines that monitoring and management actions may cease.
The proponent shall, prior to the commencement of mining in the K75W pit in the
area proximal to the adit/cave system, develop, in consultation with the DEC and

7-8

for the approval of the CEO, response trigger levels for bat activity and adit/cave
system integrity using baseline data, to be applied to the monitoring program
required in condition 7-7.
In the event that monitoring required by condition 7-7 indicates an exceedance of
the response trigger levels determined in condition 7-8, the proponent shall:
1.

Immediately implement mitigation measures indicated by the Adaptive
Management Plan for the Orange Leaf-nosed Bat contained within the
Koodaideri Significant Species Management Plan Addendum to the
“Significant Species Management Plan”, or subsequent revisions
approved by the CEO on the advice of the DEC

7-9

2.

Report to the CEO within 7 days of the exceedance being identified

3.

Provide evidence which allows determination of the cause of the
exceedance

4.

Submit actions to be taken if determined by the CEO to be a result of
activities undertaken in implementing the proposal, including those
required by the Adaptive Management Plan for the Orange Leaf-nosed
Bat

5.

Implement actions upon approval of the CEO on the advice of the DEC
and continue until such time the CEO determines that the remedial
actions may cease

7-10

7-11

The proponent shall submit annually to the CEO the results of monitoring required
by condition 7-7.
The proponent shall make publicly available the monitoring reports required by
condition 7-7 in a manner approved by the CEO.

Death or Injury of Significant Fauna Species
The proponent shall record and report to the CEO the death or injury of any
8-1

significant fauna species, including Dasyurus hallucatus (Northern Quoll), Liasis
olivaceus barroni (Pilbara Olive Python), and Rhinonicteris aurantius (Orange
Leaf-nosed Bat), as a result of the implementation of this proposal within seven
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days of that death or injury being known and shall undertake actions in
accordance with condition 8-2.
The cause of the death or injury shall be investigated in accordance with the
“Terrestrial Fauna and Subterranean Fauna Management Plan” contained in the
8-2

“Operations Environmental Management Program”. Results of the investigation
shall be used to inform revisions of the “Significant Species Management Plan”
and the “Terrestrial Fauna and Subterranean Fauna Management Plan” contained
in the “Operations Environmental Management Program”.

Flora and Vegetation, and Fauna
The proponent shall manage the proposal to not adversely affect conservation
significant flora species or vegetation communities, or habitat of conservation
significant fauna species, outside the project footprint, and shall undertake
management of flora, vegetation and fauna in accordance with the:
1.

“Significant Species Management Plan”, specifically the Koodaideri
Significant Species Management Plan Addendum, or subsequent
revisions approved by the CEO on the advice of the DEC

9-1
2.

“Flora and Vegetation Management Plan” contained within the
“Operations Environmental Management Program”, or subsequent
revisions approved by the CEO on the advice of the DEC

3.

“Terrestrial Fauna and Subterranean Fauna Management Plan”
contained within the “Operations Environmental Management Program”,
or subsequent revisions approved by the CEO on the advice of the DEC

9-2

Drainage design (siting and sizing of culverts) for the WRC railway shall be
reviewed with the DEC with the objective to reduce the risk of drainage shadow.

Residual Impacts and Risk Management Measures
The proponent shall contribute funds for the clearing of Good to Excellent
10-1

condition native vegetation, riparian vegetation within the Proposal Development
Envelope to fund the strategic regional conservation initiative for the Pilbara
The proponent’s contribution to the strategic regional conservation initiative
identified in Condition 10-1 shall be paid every second year, the first payment due
two years after the start of construction. The amount of funding will be made on
the following basis and in accordance with the approved Impact Reconciliation
Procedure required by Condition 10-3:

10-2

•

$1,500 AUD (excluding GST) per hectare of "good to excellent" condition
native vegetation cleared within the area delineated in Figure xx as
Area 1 up to a maximum of 8,795 ha; and

•

$3,000 AUD (excluding GST) per hectare of the 2015 Marillana Pastoral
Station Exclusion area and the Fortescue Marsh Management Zone
cleared within the area delineated in Figure xx as Area 2 up to a
maximum of 2,915 ha.

10-3

10-4

Prior to ground-disturbing activities, the proponent shall prepare an Impact
Reconciliation Procedure to the satisfaction of the CEO.
The Impact Reconciliation Procedure required pursuant to Condition 10-3 shall
include:
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No.
1.

details of a methodology to identify clearing;

2.

a methodology for calculating the amount of clearing undertaken during
each biennial time period; and

3.

dates for the commencement of the biennial time period and for the
submission of results

The real value of contributions described in condition 10-2 will be maintained
10-5

through indexation to the Perth Consumer Price Index (CPI), with the first
adjustment to be applied to the first contribution.

Closure and Rehabilitation
Within twelve months following the start of mining from the first Koodaideri pit, the
11-1

proponent shall prepare a Closure, Decommissioning and Rehabilitation Plan in
accordance with the Guidelines for Preparing Mine Closure Plans, June 2011 and
any updates, to the requirements.
The Closure, Decommissioning and Rehabilitation Plan required by Condition 11-1

11-2

shall ensure that closure planning and rehabilitation are carried out in a
coordinated, progressive manner and are integrated with development planning,
consistent with current best practice, and the agreed land uses.
The Closure, Decommissioning and Rehabilitation Plan required by Condition 11-1
shall set out procedures to:
1.

ensure that environmental values of the Fortescue Marsh are not
compromised by closure;

2.

construct or maintain suitable bat habitat within the final landform;

3.

ensure that environmental and cultural values associated with Koodaideri
spring are maintained post-closure;

4.

progressively rehabilitate all disturbed areas to a standard suitable for the
agreed end land use(s), with consideration and incorporation of:
a.

the characteristics of the pre-mining ecosystems within the
project area (through research and baseline surveys);

b.

the performance of previously rehabilitated areas within the
mining lease;

11-3
c.

the performance of rehabilitation areas at the proponent’s other
operations in the Pilbara; and

d.

best practice rehabilitation techniques used elsewhere in the
mining industry;

5.

develop and identify completion criteria;

6.

monitor rehabilitation to assess the performance of all rehabilitated areas
against the completion criteria;

7.

report on the rehabilitation and monitoring results;

8.

develop management strategies and/or contingency measures in the
event that operational experience and/or monitoring identify any
significant environmental impact as a result of the proposal;

9.

manage and monitor mineral waste including physical characteristics and
acid or neutral metalliferous drainage using national and international
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standards and updates; and
10. close the mine in a manner which does not result in unacceptable liability
to the State.
Within 12 months following the start of mining from the first Koodaideri pit, the
11-4

proponent shall implement the Closure, Decommissioning and Rehabilitation Plan
required by Condition 11-1 and any subsequent approved revisions until otherwise
agreed by the CEO.

Table 42: Proposed Schedule 1 – Key Characteristics

Proposal element

Description

Proposal Title

Koodaideri Iron Ore Mine and Infrastructure Project

Proponent Name

Hamersley Iron Pty Limited

Short description

The Proposal is for an open cut iron ore mine operation
approximately 110 km west-north-west of Newman (and 130 km
north-east of Tom Price) in the Pilbara. The Proposal will comprise
ore handling and processing infrastructure, waste dumps, a WFSF,
access roads, mine support facilities, power and water infrastructure
corridor, ore transport corridor, operations village and associated
infrastructure

Physical elements
Mining method

Open pit mines, drill and blast, truck and shovel; over 90% of the
resource is above water table. Production commencing around
35 Mtpa and increasing to around 70 Mtpa

Proposal area

Clearing of not more than 12,171 ha within a 65,888 ha
Development Envelope

Mining/plant areas

Clearing of not more than 7,911 ha within a 19,188 ha Development
Envelope

Corridors

Clearing of not more than 4,260 ha within a combined 46,700 ha
Development Envelope

Operational elements
Water demand

Demand will increase from 6 GL/year during 2016-2023, rising to 10
GL/year during 2023-2031. Peak demand (with wet processing)
approximately 18 GL/year after about 2032

Water supply

Near-mine bores and bores along the railway will supply water for
early works, construction, initial operations phases, and potable
purposes; in-pit sump/pumps, WFSF decant water and surplus water
from Rio Tinto’s Yandicoogina operation will ultimately supply water
for later operations stages

Discharge of waste

Waste fines will initially be placed in a WFSF dam storage facility
until space becomes available in mine pit voids. Decant waters may
be recoverable for use in processing or dust control

Water discharge

No off-site surface water discharges from mine pits (dewatering) or
the WFSF will occur, except under emergency circumstances (e.g.
associated major rainfall or flood events)

Mine dewatering

Water generated from in-pit sumps under normal operating
conditions will be used for operational purposes
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Proposal element

Description

Mineral waste disposal

Waste rock will be placed in surface waste rock dumps initially after
pit development, with later progressive direct placement into mine
pits as areas within individual pits become available

Ore transport

Ore will be transported on Rio Tinto’s existing heavy railway network
to Dampier and Cape Lambert. Ore will be transported via a new
167 km railway from the MPA through the WRC to Lyre Siding.
During initial stages only, ore may also be hauled by truck to Rio
Tinto’s Yandicoogina operation on existing road networks
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27.

Conclusions
This PER provides:
•

A description of the key components of the Proposal

•

A summary of the important physical, biological and social factors of the existing
environment

•

A discussion of the extent of stakeholder consultation

•

An evaluation of potential impacts of the Proposal to environmental factors

•

Strategies and measures to ensure environmental factors and values are
protected and managed to an appropriate level

The PER has been prepared in accordance with the Proposal ESD developed by the
EPA (Appendix 1).
This PER document and all supporting biological survey reports have been prepared in
line with the guidelines presented in the EPA checklist for documents submitted for
environmental impact assessment on marine and terrestrial biodiversity. The completed
checklist is contained in Appendix 12.

27.1

Environmental impacts and mitigation

The key environmental factors identified by the EPA in the ESD for the Proposal were:
•

Flora and Vegetation

•

Terrestrial Fauna and Subterranean Fauna

•

Hydrological Processes and Inland Waters Environmental Quality

•

Rehabilitation and Mine Closure

•

Residual Risk Management

Other environmental factors identified by the EPA in the ESD to be relevant to the
Proposal were:
•

Indigenous heritage

•

Noise

After mitigation and management measures have been applied, it is expected that the
Proposal will result in the following residual outcomes in relation to the environmental
factors identified by the EPA:
Flora and Vegetation
•

Clearing of up to 12,171 ha of vegetation over the life of the Proposal, comprising
up to 7,911 ha within the mining area and 4,260 ha within the combined SIC and
WRC area. The majority of vegetation proposed to be cleared is typical of that
occurring in similar habitats elsewhere in the same section of the Hamersley and
Fortescue Plains sub-regions. Vegetation associated with Koodaideri spring
(unit D38) will be designated as an 'area of special protection from ground
disturbance' and therefore excluded from the ground disturbance footprint

•

Clearing of portions of vegetation units of elevated significance, including
vegetation supporting Eucalyptus camaldulensis and/or E. victrix, areas of
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relatively dense Mulga vegetation, and vegetation associated with the calcrete
platform landform in the southern SIC
•

Clearing within the Marillana 2015 Area. The Marillana 2015 Area covers
approximately 75,277 ha, of which approximately 12,786 ha (17%) intersects the
Development Envelope; of this Marillana 2015 Area that is within the
Development Envelope, 2,174 ha (or 17%) will be within the disturbance footprint
and 3,096 ha (or 24%) if the full extent of borrow pit polygons were developed

•

Removal of some individuals of Priority flora species and other flora species of
interest. No loss of individual L. catapycnon anticipated due to location off mine
pits and siting of waste dumps. Provision for avoiding disturbance to known
locations of Priority flora species and other flora of interest will be applied during
design stages to minimise the number of such plants requiring disturbance

•

Progressive rehabilitation of areas disturbed by the Proposal using native flora
species to restore some of the previous flora and vegetation values (refer to
Section 16)

Terrestrial Fauna and Subterranean Fauna
•

Clearing of up to 12,171 ha of terrestrial fauna habitat over the life of the
Proposal, comprising up to 7,911 ha within the mining area and 4,260 ha within
the combined SIC and WRC area, which may lead to local reductions in fauna
populations in the Development Envelope. The habitat types present in the
Development Envelope are considered to be well represented in the local and
regional area, including within the nearby Karijini National Park. Koodaideri
spring and the K75W adit/cave system will be designated as 'areas of special
protection from ground disturbance' and therefore excluded from the ground
disturbance footprint. The K58W satellite pit near Koodaideri spring is not
scheduled to be mined until at least 2025

•

Removal of potential SRE habitat; this habitat is considered widespread locally
and regionally

•

Removal of subterranean fauna habitat through extraction of ore and removal of
overburden; this is unlikely to fragment the habitat of subterranean fauna or
significantly affect the diversity and persistence of subterranean fauna within the
Development Envelope

•

Avoidance of fragmentation of aquatic fauna habitat associated with the
Koodaideri spring; the Koodaideri spring and associated aquatic fauna habitat will
be designated as an 'area of special protection from ground disturbance' and
therefore excluded from the ground disturbance footprint. It is proposed to not
mine within 50 m of the gorge at K58W containing Koodaideri spring (and
vegetation unit D38 and associated fauna habitats), as such the ecological values
in this area will be retained

•

Removal of foraging habitat and/or a reduction in the availability of prey items for
the Orange Leaf-nosed Bat, Ghost Bat and other conservation significant
species; it is considered likely that individuals will continue to forage in habitats
adjacent to cleared areas. The K75W pit is not scheduled to be mined until
around 2022
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•

Progressive rehabilitation of areas disturbed by the Proposal in accordance with
habitat rehabilitation completion criteria developed to preserve fauna habitat
values post-mining

•

Unavoidable loss of some individual fauna through impact with machinery and
vehicles and locomotives

Hydrological Processes and Inland Waters Environmental Quality
•

Some localised changes to surface water flow paths and hydrological regime will
result due to the development of the Proposal and installation of drainage
management structures to protect mine pits and infrastructure from runoff events.
Drainage design and management measures will aim to maintain downstream
natural flows as far as practicable. Sediment load in runoff from the Proposal
area is unlikely to elevate the already naturally high background sediment loads
observed in creek systems in the locality after rainfall. Overall, through the use of
appropriate surface water management controls, drainage design will not impede
the natural drainage characteristics of adjacent areas

•

Potential impacts to groundwater resources have been minimised through
consideration of strategic water supply, namely the use of surplus water from Rio
Tinto’s Yandicoogina operations. Groundwater abstracted from local sources
(and within the WRC) for construction will be within the maximum sustainable
yield identified for each resource. Continual groundwater monitoring (of quantity
and quality) will be undertaken to ensure that abstraction levels does not have an
adverse impact on the sustainability of groundwater resources

•

Protection of the conservation values of the Koodaideri spring will be achieved
through the implementation of an adaptive management strategy. This strategy
may include measures relating to maintaining a significant proportion of the predevelopment surface water flow regime to the wetland environment through the
use of engineered surface water diversions. It is proposed to not mine below
water table in the K58W pit due to the proximity of Koodaideri spring

•

A comprehensive monitoring and response program will further ensure that the
risk of impact to Koodaideri spring is minimised. Long-term monitoring of
Koodaideri spring’s physico-chemical and biological environment will continue
throughout the life of the Proposal. This will enable the detection of any changes
to the natural regime of the spring to minimise the risk of any negative
environmental impacts. A series of triggers for implementing contingency and
remedial actions will be set as part of the adaptive management strategy

Rehabilitation and Mine Closure
The key anticipated long-term outcomes are:
•

Final mine voids have slopes that are not subject to unacceptable erosion

•

All areas disturbed for mining (excluding mine pit voids) and infrastructure that
are not required by the State (under conditions of applicable State Agreements)
are rehabilitated following decommissioning

•

Regional hydrological impacts are minimised and adequately managed

•

No impacts to the hydrological regime of the Fortescue Marsh as a result of
closure of the site
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•

Rehabilitation of disturbed areas to achieve positive regional biodiversity
outcomes

Residual Risk Management
Taking into account measures to avoid, minimise, rectify and reduce impacts, the
following significant residual impacts arising from the Proposal have been identified:
•

Clearing of up to 8,795 ha of native vegetation in Good to Excellent condition
within the Development Envelope but outside of the Fortescue Marsh
management zone or the Marillana 2015 Area

•

Clearing of up to 2,915 ha of native vegetation in Good to Excellent condition
within the Development Envelope and inside the Fortescue Marsh management
zone and/or the Marillana 2015 Area

Consistent with the current Draft EPA EAG for Environmental Offsets (EPA 2012), it is
considered that the disturbance of vegetation in Good to Excellent condition is significant
and will therefore require compensation via an offset.
No significant residual impacts to the Fortescue Marsh associated with hydrological
disturbance are anticipated to result from the Proposal at catchment or sub-catchment
scales. The Proposal will result in less than a 0.4% reduction in surface water runoff to
the Marsh, which is considered to be negligible in the context of the water balance and
ecological functioning of the Fortescue Marsh.
Mining activities are likely to affect the flow of water in the catchment of the gorge
containing Koodaideri spring and the adjacent creek as a result of changes to the
landform in the K58W ore body and the associated hydrological regime. The current pit
2
shells will result in the eastern arm of the spring creek catchment reducing from 2.2 km
2
2
2
to 1.3 km (a 40% reduction) and the western arm reducing from 7 km to 4.7 km (a 33%
reduction). Post mining, the catchment area immediately downstream of the confluence
2
2
of the eastern and western arms would reduce from 9.2 km to 6 km (a 35% reduction).
An adaptive management strategy relevant to the Koodaideri spring has been prepared
as part of the OEMP.
No significant residual impacts to the Koodaideri spring associated with hydrological
disturbance are anticipated to result from the Proposal when considered in the context of
the proposed adaptive management strategy for the spring.
After mitigation and management measures have been applied, the Proposal is expected
to result in the following outcomes in relation to Matters of NES:
•

Clearing of up to 12,171 ha of terrestrial fauna habitat over the life of the
Proposal, comprising up to 7,911 ha within the MPA and 4,260 ha within the
combined SIC and WRC area, which may lead to local reductions in fauna
populations within the Development Envelope. The habitat types present in the
Development Envelope are considered to be well represented in the local and
regional area, given the occurrence of the same land systems outside the
Development Envelope, including within the nearby Karijini National Park.
Koodaideri spring and the K75W adit/cave system will be designated as 'areas of
special protection from ground disturbance' and therefore excluded from the
ground disturbance footprint. It is proposed to not mine within 50 m of the gorge
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containing the Koodaideri spring (and the vegetation unit D38) or within 50 m of
the K75W adit/cave system, which provide habitat for the Orange Leaf-nosed Bat
•

No loss of known and recorded individuals of Lepidium catapycnon (Hamersley
Lepidium); areas in the MPA where these individuals have been recorded will be
designated as 'areas of special protection from ground disturbance' and therefore
excluded from the ground disturbance footprint

•

Removal of up to approximately 166 ha (23% of the extent in the Development
Envelope) of what would be considered ‘habitat critical to the survival’ of the
Northern Quoll and a reduction in the availability of its prey items

•

Removal of up to 268 ha (9% of the extent in the Development Envelope) of likely
foraging/dispersal habitat for the Orange Leaf-nosed Bat and reduction in the
availability of its prey items, as well as potential indirect impacts to roosting
habitat resulting from noise, vibration and light

•

Removal of up to approximately 166 ha (23% of the extent in the Development
Envelope) of foraging habitat items for the Pilbara Olive Python and a reduction
in the availability of its prey items

•

Removal of foraging habitat for the Rainbow Bee-eater; these are highly mobile
avifauna with relatively low specificity for particular habitats in the area

•

Progressive rehabilitation of areas disturbed by the Proposal using native flora
species to restore some of the previous flora and vegetation values, with
consideration given to restoring fauna habitat values where practicable

•

Loss of some individual animals through vehicle strike (and possibly heavy
earthmoving equipment and even locomotives)

The majority of the aforementioned residual outcomes are not considered to require
further mitigation in the form of environmental offsets as the proposed management
measures are sufficient to control potential impacts; however, it is anticipated that the
disturbance of remnant vegetation in Good to Excellent condition will require an
environmental offset. The removal of up to 268 ha (9% of the extent in the Development
Envelope) of likely foraging/dispersal habitat for the Orange Leaf-nosed Bat and
reduction in the availability of its prey items, as well as potential indirect impacts to
roosting habitat resulting from noise, vibration and light would warrant consideration of an
environmental offset. Should the need be identified, the Proponent will develop a suitable
offset in accordance with the EPBC Act Offset Policy and offset calculator and will
actively consult with the DSEWPaC and EPA to ensure potential synergies between
State and Commonwealth offsets can be achieved.
Indigenous heritage
•

Direct disturbance of a number of archaeological places of low archaeological
significance within the Development Envelope. Disturbance will be in accordance
with the provisions of the Aboriginal Heritage Act 1972 (WA) and will have the
consent of the relevant Traditional Owners

•

Protection through the designation of 'areas of special protection from ground
disturbance' around the two sites of ethnographic significance: Koodaideri spring
and an un-named ethnographic site near the Development Envelope
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Noise
•

27.2

The predicted average railway noise levels for all receivers considered are below
the night-time target level of 50 dB(A) allowed for in SPP 5.4. Therefore the
modelled scenarios for railway noise will be compliant with the noise levels
(targets and limits) specified in SPP 5.4

Environmental management framework

The Proposal will be subject to the Proponent’s corporate HSEQ Policy and operated
under the company ISO14001 accredited EMS.
Management controls to be implemented as part of the Proposal to ensure key
environmental factors are managed as described in the PER include measures and/or
actions contained within the following key documents: draft CEMP (Appendix 5), draft
Koodaideri Closure Plan (Appendix 8), OEMP (Appendix 6) and SSMP (Appendix 7).

27.3

Environmental offsets

The Proponent recognises that an environmental offset will be required to compensate for
significant residual impacts that remain after mitigation measures have been exhausted.
An environmental offsets package is in preparation and will be discussed with relevant
agencies as a component of the finalisation of the PER and during the assessment of the
Proposal.

27.4

Ongoing stakeholder consultation

The Proponent will continue to consult with stakeholders throughout the remainder of the
PER assessment process and during the implementation of the Proposal. This will
include ongoing discussions with the DEC, the Office of the EPA, DoW, DMP, DRDL,
DIA, the Shire of East Pilbara and Shire of Ashburton, and Traditional Owners.

27.5

Environmental acceptability of the Proposal

The approach taken in this PER has been based on a risk assessment approach to
characterise the environmental factors, determine potential impacts and develop
mitigation measures.
The Proponent has extensive experience in managing the development, operation and
environmental compliance of similar projects and this experience is anticipated to lead to
a greater certainty in achieving desirable environmental outcomes. The environmental
aspects of the Proposal will be primarily managed through the various management
plans, relevant licenses and the Environmental Conditions that will apply to the Proposal.
Acceptable closure outcomes will be achieved through implementation of the draft
Koodaideri Closure Plan (Appendix 8).
The Proponent has consulted with key stakeholders to scope the potential impacts of the
Proposal and to determine the significance of environmental issues and the acceptability
of mitigation. This process substantially improves the likelihood that all significant
environmental issues have been identified, investigated and mitigated as far as
practicable.
On the basis of the findings of this PER, the Proposal is considered to be environmentally
acceptable if implemented in accordance with the proposed management and mitigation
measures.
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Part 8 – Abbreviations and references
28.

Abbreviations
ACO

Approvals Coordination Officer

AHD

Australian Height Datum

AMD

Acid and metalliferous drainage

ANFO

Ammonium nitrate/fuel oil

ANZECC

Australian and New Zealand Environment and Conservation Council

ARI

Average recurrence interval

ARMCANZ

Agriculture and Resources Management Council of Australia and New
Zealand

AUD

Australian Dollars

BHPBIO

BHP Billiton Iron Ore

CE Act

Clean Energy Act 2011 (Commonwealth)

CELA Act

Clean Energy Legislation Amendment Act 2012 (Commonwealth)

CEMP

Construction Environmental Management Plan

CHMP

Cultural Heritage Management Plan

CID

Channel iron deposit

DAFWA

Western Australian Department of Agriculture and Food

DEC

Western Australian Department of Environment and Conservation

DIA

Western Australian Department of Indigenous Affairs

DMA

Decision Making Authority

DMP

Western Australian Department of Mines and Petroleum

DoW

Western Australian Department of Water

DoT

Western Australian Department of Transport

DRDL

Western Australian Department of Regional Development and Mines

DSD

Western Australian Department of State Development

DSEWPaC

Commonwealth Department of Sustainability, Environment, Water,
Population and Communities

EAG

Environmental Assessment Guideline

EEO

Energy Efficiency Opportunities

EEO Act

Energy Efficiency Opportunities Act 2006 (Commonwealth)

EIW

Energy Innovation Workshop

EMS

Environmental Management System

EP Act

Environmental Protection Act 1986 (WA)

EPA

Western Australian Environmental Protection Authority
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EPBC Act

Environment Protection and Biodiversity Conservation Act 1999
(Commonwealth)

ESD

Environmental Scoping Document

FIFO

Fly-in/Fly-out

FMG

Fortescue Metals Group

GIS

Geographical Information System

GL/year

Gigalitres per year

GPS

Global Positioning System

Hancock

Hancock Prospecting Pty Ltd

HSECQ Policy

Rio Tinto Iron Ore Health, Safety, Environment, Community and
Quality Policy

IBRA

Interim Biogeographic Regionalisation for Australia

IOCI

Indian Ocean Climate Initiative

IPCC

In-Pit Crushing and Conveying

ISO

International Organization for Standardization

KNP

Karijini National Park

km

Kilometre

LAA

Land Administration Act 1997 (WA)

m/d

Metres per day

Matters of NES

Matters of National Environmental Significance

mBGL

Metres below ground level

MPA

Mine/Plant Area

mRL

Metres relative level

MRWA

Main Roads Western Australia

MWMP

Mineral Waste Management Plan

Mt

Million tonnes

Mtpa

Million tonnes per annum

NAF

Non-acid forming

NGER Act

National Greenhouse and Energy Reporting Act 2007
(Commonwealth)

OEMP

Operations Environmental Management Program

OEPA

Western Australian Office of the Environmental Protection Authority

PAF

Potentially-acid forming

PEC

Priority Ecological Community

PER

Public Environmental Review

PES

Preliminary Engineering Study

PFS

Pre-Feasibility Study

Koodaideri Public Environmental Review Document

Page 320 of 413

RFDS

Royal Flying Doctor Service

RIWI Act

Rights in Water and Irrigation Act 1914 (WA)

ROM

Run of mine

SCARD

Spontaneous Combustion and Acid Rock Drainage

SIC

Southern Infrastructure Corridor

SRE

Short-range endemic

SSMP

Significant Species Management Plan

TEC

Threatened Ecological Community

WA

Western Australia

WC Act

Wildlife Conservation Act 1950 (WA)

WFSF

Waste Fines Storage Facility

WRC

Western Railway Corridor
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